Review of Urban Climatic Map Studies around the World
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Lack of consensus of the role and

importance of climate knowledge for the

3
planning process Conceptual
Communication problems between climate

experts and urban planners

Lack of communication between technical,
Climate Knowledge administrative and political spheres based
have low impact on
the planning process

Lack of methods and techniques for
collecting and analyzing climate data

Lack of incentives among investors

* Problems centered around the decision-

— making process \
~ "« Policy questions for example the need for

economic priorities between different _—
activities

. Eliasson, (2004) The use of climate knowledge in urban planning, Landscape and Urban Planning,48,31-44
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Urban climatic map makes use of climatic
parameters like wind directions and speeds, solar
radiation, air temperature and so on. They are
superimposed onto our city topography, landscape,
building bulks, street grids and so on. The map can
tell how the streets are ventilated; where are the
more comfortable spots, where the problem areas are,
and how the building are affecting the city wind.
With information like this, planners and designers
have a better basis of decision making.
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1 Short wave radiation
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2, Thermal radiation of surfaces

Urban Climatic Map # 1R {&IRE E

Calibration

of thermal sensalon deper
on megional climale

Whing

Evaluation is carried out through a GIS based
calculation method, which calculates weighting
factors for every grid with a result for thermal
load and dynamic potential maps. Then, this is
combined to the planning function map with an
evaluation to the UCMap for planning use.
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UCMap Studies Around the World
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According to the desktop study, there are over 15 countries
which have carried out the UCMap studies. More than 30 cities
have their own UCMap.
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3 UCMap Studies in Germany
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BBaul=3

Baugesetzbuch

German Federal Building Law

BXFR 18 s SR
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Bundes-
Immissionsschutz-
gesetz

Federal Emission Protection Law

BB HRR R ik

BauNVO

Bavnuizungsverordnung

Building Use Regulation
FRIAE 51

According to the BauGB, BImSchG and BauNVO in 1987

« The urban development planning has to be sustainable,
integrating the social, economic and ecologic demands.

 Urban development plans have to contribute to an
environment fit for human beings and to the protection
and development of natural resources.

« They also have to develop the townscape and landscape
in responsibility for future generations.
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e UCMap Studies in Germany
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planners meteorologists governors

1. to synergize climatic, topographical and urban parameters

2. to draft urban climatic maps and urban parameters

H. Mayer & A. Matiarakis (1983)
in order to more objective guiding the planning decision process Map of Bioclimatic Effects of Urban
Air Paths in Munich at the early stage
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3 UCMap Studies in Germany

Research Projects of Urban Climate Investigation

In the 1980s, in southern West Germany

STADTKLIMA BAYERN: research project of urban climate of the
state of Bavaria (including Augsburg, Minchen, NUrnberg, Flrth,
e Erlangen and Schwabach)

* Inthe 1990s, after re-unification of Germany
STUTTGART 21: to analysis the urban climate of Stuttgart

BERLIOZ: to study the air pollution of Berlin and its surrounding
suburbs

Klimabewertungskarte Hessen: to analysis the urban climate of
the state of Henssen (including Kassel, Wetzlar, Frankfurt, Mainz,
Darmstadt and etc.)

e Recent,

KLIMES: to develop strategies for mitigating enhanced heat stress

Heat Stress in Germany in urban quarters due to regional climate change in Central Europe

Department of Architecture, The Chinese University of Hong Kong
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3 UCMap Studies in Germany
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With the development of UCMap studies, in 1997 the Guideline for drawing up climate and air pollution maps
(VDI 3787 Part 1) is published by the work group of Urban Climatic Map of committee of applied climatology.

It aims to define the symbols and representations used in UCMaps and make a standard for their application.

VDI 3787 Part 1. Environmental Meteorology

Climate and Air Pollution Maps for Cities and Regions

Distribution of Klimatopes

Cold air & fresh air corridors

Distribution of

Analytical facts Distribution of Ventilation Evaluative facts

Distribution of Bioclimatic zones

Pollution zones

Distribution of

Department of Architecture, The Chinese University of Hong Kong




3 UCMap Studies in Germany
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VDI 3787 Part 1. Environmental Meteorology

Climate and Air Pollution Maps for Cities and Regions

11

Example map for Stuttgart city area

VDI 3787 Blatt | /Part |

Symbols for climate and air pollution maps

CLIMATOTOPES /AEROTOPES AIR EXCHANGE
Dewnslope wind. slight

Water badiesAakes cold air drainags

Downsiope win
Open land dium cold air drainage
Downslope wind,

Strong co1a an aranage

Forear

OPENSITES

Opensites with sig i limatic activity:
Climatically active open sites in direct relation to the housingarea
High sensitivity with respect to intervention which changes use.

Opensmeswl(h Iess slgmﬁcantcllmanc activity:

Opun spuves in town
cente:

Mountaln brecze
systomivalley  breeze
systen

Garden tewn/vilage Air dircating track (nn-
polluted)

Nodirect acllvny
Low ftivity with respect toi { ges u:
Oiaieltssw imatic activity

Small |nﬂuence on populaledareas ofactlvny oropen
ites i

Suburban arena A directing track (pol-
utea)

Agglomerated urban

development Air directing track (par
tially polluted/partially
unpoliuted)
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Tewn nantor
AIR POLLUTION

Husiness
Strong poliution
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COLD AND WARM AIR AREAS

Industry
Meodiurm pollution

Slight pollution

Cold air drainage area

I

No measured values

Climatic Analysis Map

Cold air catchmont

Stagnant cold air/
cald air poole

Climate of the warm
Slope cone

TRAFFIC EMISSIONS

Traffic loading
(> 50000 vehicles
por day)

Traffic uadir
(2306060 vehicles
per day)

. Trammio loadin
= S veniclas
(i

PICTOGRAMS
Domestic fire

Teaffic amissions
Business emissions
Incustny smissions
Loading from pollution
Ciround togialiey tog

Raised inversion

LR

Wind field change

)
\\:\//‘

N

A

Wind rose

*

Air poliution wind rosc

Relativelyi itive wi respem iricted i ntion
which changes use

SETTLED AREAS
Bullwp areas with small funcnonsnf relevance to chlimate:

pollution with respectto
|nta nsification ofuseand hulldlng agglomeration

Built-up areas with functions ol rdevance to cllmale
Low senitivityin terms of cli h respect to

intensificationofuse, e.g. co rsulldaho n, closure of gap sitesetc.

Bullt-up areas with a slgnlﬁcanﬂunchnn olrelevancetc-cllmaie
G itivity interms of dli ir pollution with respect
tointensification of use

Built-up areas with gesin terms of cli ir pollution:

Agglomeratec areas or buildil ith a disturbing effect
Inneed of renewal from the point of view of urban climate

Stree\s wnh hlghemlsslonsu[polutants and noise:
P ts are required, d ling on the intended use,
for planning inthe area affected by the streets
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City Example — Minchen, Germany
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daily temperature (deg. C)
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City Area: 310.43 sg.Km
Population: 1.35 millions
Average Density: 4,320 /sg.Km
Location: Inland
Topographical: in a Valley

Climate: Continental

summer; warm
winter: cold
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City Example — Minchen, Germany

PROJECT of STADTLUFT MUNCHEN
I MONCHEN :Biocliriatic effeéts 6 UrBan Air Paths
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Urban Air Paths

They are significant for the reduction
of thermal stress and air pollution
on residents of cities.

H. Mayer & A. Matzarakis; Lehrsuahi fiur Bioklimatologie und Angewandte mm. Univ. Munchen

Bioclimatic effects of Urban Air Paths in Miinchen

 Matzarakis, A. and Mayer, H. (1992). "Mapping of Urban Air Paths for Planning in Munich."
Planning Applications of Urban and Building Climatology, Wiss. Ber. Inst. Meteor. Klimaforsch. Univ. Karlsruhe 16: 13-22.
* http://www.stadtentwicklung.berlin.de/lumwelt/landschaftsplanung/lapro/en/plaene/karteluftaust.shtml
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City Example - Stuttgart, Germany

Stuttgart: Monthly average of the minimum and maximum daily ternperatures (o C)

G rmm
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. *‘ ‘ U ) 98

) uiuans City Area: 207.36 sq.Km
Population: 0.59 millions
Location: Inland

Topographical: in a Valley

Poland

J -Bz.?lglur;r:-f:; Germany : '
Luxeml;;ilrﬂ'"._ -Stuttga FtCZech Rep“bl'cm .Ll -.43.4? . . .
o tore A Climate: Temperate
O e i summer: warm

Iand_l

winter: mild
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City Example - Stuttgart, Germany

Stuttgart Urban Climatology and Planning Stretigies to Mitigate Heat Stress and Air Pollution Problems

PROJECT of STUTTGART 21

« Baumdiller, J. (2006). Implementation of climatic aspects in
urban development: the example Stuttgart. Urban
Climate+Urban Greenery. Hong Kong, PGBC: 42-52.
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Green Areas Map Landscape Plan Map Forbidden zones for high-rise buildings
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Stuttgart Urban Climatology and Planning Stretigies to Mitigate Heat Stress and Air Pollution Problems

They develop and improve the urban climatic map
for application at the diverse scales

Land Use Plan Map 1:10 000 Masterplan Map 1: 2 500 Building plan Map 1:500

+ Baumdiller, J. (2006). Implementation of climatic aspects in urban development: the example
Stuttgart. Urban Climate+Urban Greenery. Hong Kong, PGBC: 42-52.
 Source from: http://www.stgt.com/stuttgart/stgt21e.htm
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City Example — Kassel, Germany
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Aug
Sep
Oct
Moy
o Dec

City Area: 106.77 sq.Km
Population: 0.19 millions
Location: Inland

Topographical: Flat urban
area, but city is in a Valley

Climate: Temperate
Summer: warm
Winter: mild
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City Example — Kassel, Germany

Urban Climatic Mapping System of Kassel
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Katzschner, L. (2006). Urban climatology and Urban Planning. An Expert Forum on UCMap & CED for Urban Wind Studies in Cities.
Hong Kong, Department of Architecture, The Chinese University of Hong Kong & Professional Green Building Council, Hong Kong.
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City Example — Kassel, Germany

Translate

Urban Climatic Analysis Map Urban Recommendation Map
BT ISR i BB 5 ARSI

Katzschner, L. (2006). Urban climatology and Urban Planning. An Expert Forum on UCMap & CFD for Urban Wind Studies in Cities.
Hong Kong, Department of Architecture, The Chinese University of Hong Kong & Professional Green Building Council, Hong Kong.
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City Example — Berlin, Germany

Berlin Monthyly average of minimum and maximum daily
temperature (deg. C)

30
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20 _—
N el ™~
10 /./ /_\\\\
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- Q‘EBerlin*
i} 3 ix City Area: 889 sg.Km
B e W Population: 3.4 millions
PRV ) Location: Inland
T ﬁ rj_,i?“- e Topographical: Flat
N TN :
E’ = W Climate: Temperate
¢ Summer: warm

Winter: mild
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City Example — Berlin, Germany

Berlin Digital Environmental Atlas (1985-2000)

The Environmental Atlas is including eighty topics such as soil, water,
air, climate, land use, traffic, noise and energy. This system processes
more than 400 maps organized under the different topics.

For understanding the urban climate, the investigation has been used
various methods including field measurements, long-range
ascertainment methods, wind tunnel studies, and the application of
numerical simulation models.

UMWELTATLAS. TS

L I

BT

Bioclimatic Map Climate Functions Map Planning Recommendation Map

Source from: http://www.stadtentwicklung.berlin.de/umwelt/umweltatlas/edinh_04.htm
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State Example — Hessen & Bayern, Germany

Klimafunktionskarte Hessen 11 600,000
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V1000000

Climate Functions Map

Climatic Analysis Map

The State of Hessen

« Katzschner, L. (2007). Future Steps in Urban Climate and Climate Change. Neitherland.
*http://www.lfu.bayern.de/natur/fachinformationen/absp_stadt/naturnahe_erholung/index.htm

Department of Architecture, The Chinese University of Hong Kong

Climatic Analysis Map
The State of Bayern




City Example — Gothenburg, Sweden

25

20

15

Goteborg Monthyly average of minimum and maximum
daily temperature (deg. C)
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Department of Architecture, The Chinese University of Hong Kong

City Area: 449 sg.Km
Population: 1.0 millions
Location: Inland
Topographical: Flat

Climate: Mild Coastal
Summer: warm
Winter: mild
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City Example — Gothenburg, Sweden :
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Svensson, M. K., Eliasson, I. and Holmer, B. (2002). "A GIS based empirical model to simulate air temperature
variations in the Goteborg urban area during the night." Climate Research 22: 215-226.
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City Example — Gothenburg, Sweden

Simulation of Temperature Pattern, 3 h after sunset

% 10° Spring x 10 Autumn
4 HE 4
6.42 - 6.42 4 -
NERENE E :
H 3 t T i.= ! 3
i } = T . i + :
5415 1 o | EH 15 6_415 Ll
e
1 - EEE 2 . 1 2
| L1 - I W | .= ]
6.41 0 T 1 641 S g
H H HH ':ﬂ 1 T : _
: H st -
HH 1 -H H 1 0 St 1 0
6.405 H } o 5.405 D H
L 1
1 -
o R-1 1
6.4 H ' J 6.4 :
-2 H 2
6.205 ! 3 6395 : 3
-4 4
639 6.39
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in late March in November

Svensson, M. K., Eliasson, I. and Holmer, B. (2002). "A GIS based empirical model to simulate air temperature variations
in the Goteborg urban area during the night." Climate Research 22: 215-226.
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City Example - Basel, Switzerland

Temperature [*C]

L Y 0 R S .7 ]

Department of Architecture, The Chinese University of Hong Kong

@® Basel

City Area: 22.75 sq.Km
Population: 0.16 millions
Location: Inland
Topographical: Flat

Climate: Mild
Summer: warm
Winter: mild
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City Example - Basel, Switzerland

0
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PROJECT of KABA

+ To investigate the physic-and social-graphic
settings for the regional climate of Basel;
+ To control the air quality and urban planning;

%

P ¥ -
" -

Ventilation Situation Map Rural Frame of Cliamtopoes
Scherer, D., et al. (1999). "Improved concepts and methods in analysis and evaluation of urban climate for optimizing urban planning process."

Atmospheric _Environment 33: 4185-4193.
Parlow, E., et al. (1995). "Analysis of the Regional Climate of Basel/Switzerland ", from http://pages.unibas.ch/geo/mcr/Projects/KABA/Klimatop/kt_map.en.htm.
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City Example - Lisbon, Portugal
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Lisbon Monthyly average of daily temperature (deg. C)
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Department of Architecture, The Chinese University of Hong Kong

City Area: 84.8 sq.Km
Population: 2.0 millions
Location: Coastal
Topographical: Flat

Climate: Warm Coastal
Summer: warm
Winter: mild




Green Areas
P VA

-

Sea and Tagus Breeze

iagill CNSRP
Alcoforado, M. J., et al. (2006). Climatic guidelines for urban planning in Lisbon. The 6" ICUC. Gothenburg, Sweden.
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City Example — Sheffield, UK
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Sheffield Monthyly average of daily temperature (deg. C)
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Department of Architecture, The Chinese University of Hong Kong

City Area: 142.1 sq.Km
Population: 0.53 millions
Location: Inter land
Topographical: in a Valley

Climate: Temperate
Summer: warm
Winter: mild
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5 Sheffield Climate Maps for NVP

Mean Building Height

Building Volume Density Map

Source from: Hsie, T.-S. (2007). A combined computational method for determining
natural ventilation potentials in planning process. PLEA 2007. Singapore.

1:15.000

Ventilation Map

Sheffield Climate Maps for NVP
Front Area Density (FAD), North-East Wind

Urban Climatic Map
(Centre Part of city)
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City Example- Tokyo, Japan

Takoya Tohre

TR

wn Fab Mer A Uey Jun Jul Aoy Begr Oct MNov Dec

Morms!
a::” Tanmmmturs =TT

A Ml M AT My AN M AR Bt O Ny Do L 1]

139° 46" E

City Area: 2,187.08 sgq.Km
- Population: 12.57 millions
. Location: Coastal
Topographical: Flat

Climate: Temperate
. Summer: warm and humid
% Winter: cold

Department of Architecture, The Chinese University of Hong Kong
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City Example- Tokyo, Japan

| The Thermal Ervironment Map & Designated Areas [pmpemes of Each Type]
Typel Business Cluster Area
Shinjuku Area EHigh
Central Tokyo Area 8 H Thermal loading fror ground surface
and anthropogenic heat
Loy

Areas where there is a high proportion of office
floor space and asphalt surfaces, and a high lewel
of anthropogenic heat.

Type ll High-Density Residential Areas

High ,
ﬁThermal loading fram ground surface
L oy
oy - v 1 _ Areas where there is a high proportion of
,\\ - - = (LS Areas Surounding - pyildings and a low proportion of vegetation.
Osaki & Meguro Area 8 Shinagawa Station | Buildings are high-density, radiating a high lewel
' of heat.

Areas where there is a relatively high proportion

Type Il M of bare land and areenery

Desrgnlalilld areas for the W Priority Areas for TypelV & Open areas
implementation of measures against Redevelopment for the Urban .
the Heat |sland Phenomemnon Renewal of Tokyo Type VvV M Mixed areas
-_-_mm —— deive o artikcaly covered According to The Thermal
Tt from bullirgs, the temperature s iigh at all times of the day of right. _ P, y
Biscaliss of he substantal haat iad deilved fiom artilally coversd Metropolitan Government
Sl COURERMEAEUTes 1or DIBINGEE. s g g facss such & ofice buldings, housss, and asphall paving, fh -
accumualln onss ‘ T e T designated four areas as
ekl T Substantal haat koad dartved flom the ground surface meakss It dificut for “areas for the implementation
Meguro reskiential 208 About 1,100 ha ik densa residental zons to cool down at night. {Area characterized by )
Arsa mary aplcal nighe.) of urban heat island effect
Braaaround  Infroduction of Ir iz ares, sotenshe developmant ks sxpacted In the futurs and urkean mitigation measures”

Shinagawa  counbemeesures sccording to About@00ha  development proacts re to b Inrodueed aceording to the plan with
Station the dvalopment plan praliminary consideraton ghvsn I hat Bland countemessirss.
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City Example- Tokyo, Japan

In July 2005, the Tokyo Metropolitan Government developed the “Guidelines for Urban
Heat Island Mitigation Measures” to encourage the development of mitigation measures.

These guidelines comprise:

an area-specific a building-specific
mitigation measures menu mitigation measures menu

Thermal Environment Map

Co mprehensive

Aﬁsessment
CASBEE . System for
-omprahensive . ssessment_ystem for| uldng neronmentsl Molency | giEEE - co2#HEas .
I%uuﬁumnp:—;z. Bui |f3|| ng
et oL LEEELECELE - Envnl’onmental
= 0 #h HE EFﬂmency
: : =
h: ol HE -
i@ 2z @™ in BEE =
CASBEE-HI - D AT GemmEnan®
Comprehensive BrHEE R i u

Assessment System for
Building Environmental
Efficiency - Heat Island

TIEH R KEFEHGE
LU RWERIESE MG O ERERELY AT =
e [ ssmumitaemmeee

LIRS B (O TEIRY 27000 FF 27 4

* The Tokyo Metropolitan Government: http://www.metro.tokyo.jp/INET/OSHIRASE/2005/04/20f4b100.htm
« CASBEE-HI, http://www.ibec.or.jp/CASBEE/cas_hi.htm
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City Example- Kobe, Japan

Kobe, Japan
Latitude: 34*41'  Longitude: 135*11'E  Elevation: 58m  Station: JP47770
r Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec
Temperature: Daily High Daily Low

110

= | B
A~

L]
i

L
I

Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec
Winter Spring Summer Autumn

o =ooka = O J a3
' Hayuaayed

City Area: 552.8 sq.Km
Population: 1.53 millions
Location: Coastal
Topographical: Flat

Kobe Py
Climate: Temperate
Summer: hot and humid
Winter: cool

Department of Architecture, The Chinese University of Hong Kong




36

City Example — Kobe, Japan

Basic maps for urban and
architectural planning

Climate analysis
Basic maps  |Land Use Plan* ¢*| "Klimaanalyse" |*** (Landscape Plan

E' . I. . 'p 8! _ : ‘_h i -e e ‘.,"'II,' T
o h- X g - - J.'."- oL - 1 ‘. ? i
{l . |_ . r . <9 __‘«-I" L ﬂ ™ e d. o
b i Lo ' rag¥: I'ri—.:- \ f ". ;
Lou g Spu g% o PNy
1“'*|. :' ! ; . 1 . ." L i
==ty . o . E. - 3 g
. Ay o - ’ .
AR Klimatope map
B : Forest S Park :Suburban @ :City @ :City center w :Factory
Cold Air Dirairia 4 . \ e .‘) Factors OfCIImate
o, \ e
5 ‘T

andysismap | Wind flow | | "Klimatope”| | Topography| [Polltion source

Klmatope |
(it of climate) Facto ﬁiﬁf_@m;crl City | {Suburban | Forest| |

The structure f Kobe UCMap

Moriyama, M. and Takebayashi, H. (1999). "Making method of "Klimatope" map based on normalized vegetation index and
one-dimensional heat budget model." Journal of Wind Engineering and Industial Aerodynamices 81: 211-220.

Department of Architecture, The Chinese University of Hong Kong




City Example — Kobe, J E
Ity EXampie 00e, Japan
4
>
v
= Wing Speed 8 Drecoon
-
- Surtace Targerslyn "I
<Policy for the Planning>> = i
1) We should leave the existing landscape as much as possible (Good - 7 mm;:: :
community is in the district because existing condition is good for the — S
communications. ot s W e e
: s : ( [ Parrg area
2) We should promote cool-roof but green roof in the district, for leaving the I e Lo
existing landscape
[ —
3) We should use the existing open space effectively ; !
C. 1y \ T g o
$ W"W\ =
AN /Z%\ K@/A o . = »
A _ e + N\ . i P
StreelTree$ asymhuluéihis diSt‘S/ Cllmatlc AnaIySIS M
f SRy A
AR

| Permeable Pavement

Majer Wind Duwcsan
ghi)

b

Majee Wind Directian
Day)

Grean area fial shoukd
Pty

Building designed with
| | consideration of wind path

A i
Tttty o by
o

2 (Dt
| | Green Roof 1 4 warace
7 fenperdue shoukl be
[ ] CookRoof Recommended Ares |7 AL e, DAy
B wwa, fub
[ Mew Street Trees

i
- Existing Green

I Farking with Green Pavement
m—WYind Path

= Existing Bare

“o Permeable Pavement

N

_‘L -

One Planning Proposal based on UCMap Planning Recommendation Map

Street Trees

[ 100 4= b
—

Moriyama, M. and Takebayashi, H. (1999). "Making method of "Klimatope" map based on normalized vegetation index and
one-dimensional heat budget model." Journal of Wind Engineering and Industial Aerodynamices 81: 211-220.
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City Example- Seoul, South Korea

Seoul Monthyly average of minimum and maximum daily
temperature (deg. C)

o TN
" -/_//' e ™~ _

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

City Area: 605.3 sq.Km
Population: 10.3 millions
Location: Inner land
Topographical: in a Valley

Climate: Humid
continental

Summer: hot and humid
Winter: cold
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Vegrtstensgruage

City Example — Seoul, South Korea

Land Use Map Vegetation Map Coverage Density Map

2003.5. 7

]
Amptnna dor WihiRgeR el

T Al dor Paqorprberypobide
Blplips g P
Fantnps gor Yerbebegfigelen
TR dor & mEaCaeT | (7 A akcmiee

~ Ewbeps o Park- ursd Groraniagnn

[ matoerw) 2 AN

I Sotros oo Foste, Wildsr some Froachn

o e Yer

The Distribution of Surface Temperature

Kim, H. O. (2007). Beitrag sehr hochauflésender Satellitenfernerkundungsdaten
zur Aktualisierung der Biotop- und Nutzungstypenkartierung in Stadtgebieten —
Dargestellt am Beispiel von Seoul. Berlin, Germany, der Technischen

Universitét Berlin. Master of Science in Landscape Architecture. e —— Bioclimatopoes Map
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To use Remote Sensing Technology

and Analysis

To conduct the CFD Simulation

To create the Thermal Environmental
Map

40

Class Bldg Volume Ground Coverage Population Greenery
Density
2 10%—20% 0.5—1.0 200—400 Good
4 30%—40% 1.5—2.0 600—800 Bad
5 >40% >2.0 >800 Very Bad
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- :
=.£= = |essons Learned from the World Experience
BE=rm

’ ¥ =4 The analysis is based on knowledge and expert evaluation.

Urban Climate Mapping System
Urban Climate Analysis Map Urban Climate Recommendation Map

Translating
Different Klimatopes Different Klimatopes
3
Thermal Load + Dynamic Potential Grouping

) ________"_________I

Synthetically evaluating all parameters Climatic & Bilodlimatic Zones

Urban Parameters

I
I
I
|
I
I
|
|
I
.

Cold Air & Fresh Air Corridors

|
|
I
|
|
| Pollution Zones

Climatic Parameters

Air Temperature Wind Environment Air Pollution Fog/ Mist
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Lessons Learned from the World Experience

Objectives

~

D

&

UHI
Thermal
Comfort

+

Alr
Pollution

Air Quality

11

Strategies

- Albedo

— \/egetation

Shading

Ventilation

» Parks & open spaces;

Planning Actions Planning Time Scale

Cool material-building &
pavement;

Cool roof & facade;
Water retention paving;

Material & Surface
Level Intervention

Planting & greeneries;

Building geometric design;
Shelter design;

: : Building Level
Street orientation; :
H/W ratio: Intervention
Trees;
Air paths; I
Building ground cover
& building bulks; \{
H/W ratio;

Street orientation;
Open spaces; Long time
Building disposition;

Department of Architecture, The Chinese University of Hong Kong

Spatial Scale

Macro Effect
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The Challenges RJRERRIE. ..

Global Temperatures continually Increase éﬁ%ﬂ/m? AEI

Based on finding of Intergovernmental Panel on Climate Change (IPCC), global warming and higher summer
temperature is an inevitable future. Many governments around the world are planning to cope with the changes.

== Flobal ==Hong Kong Observatory Headquarters ‘

0.5

0.35°C/per decade

-05

Annual mean terrp erature ancrnaly ( °C)

_-15 1 1 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1

1835 18%5 1905 1215 1925 1935 1945 1955 1965 1975 1983 1995
Fast urbanization since the 1950s e _
Annual mean temperature anomalies globally and
at the Hong Kong Observatory Headquarters,
(HKO report, No. 107)

Leung, Y. K., et al. (2004). Climate Change in Hong Kong. Techinical Note No. 107, Hong Kong Observatory, HK SAR GOV.
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To Carry out UCMap Studies for Hong Kong

Hong Kong has high density urban context. The typical buildings in Hong Ty :}
Kong are high rise and the H/W ratio is narrow. Some wind-blocking buildings .=~ f
at the seafront block the wind penetration and reduce wind speed. This special ‘Q

urban context deteriorates the urban living condition and intensifies the Urban \i‘»;u;_'fj‘%\_”g Kon
Heat Island . Pact iy

The conceptual character of Hong Kong urban geometry and heat generating
process, Modified after Emmanuel,1997 (Giridharan et al., 2005)

Giridharan, R., Ganesan, S. and Lau, S. S. Y. (2005). "Nocturnal heat island effect in urban
residential developments of Hong Kong." Energy and Buildings 37: 964-971.
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t 3

Thanks W, | ,_f‘

For the future and the next generation xsrmxamF—g

email: renchao@cuhk.edu.hk
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