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A manifesto written in 2014

May | ask: When was the last time you model-simulate and discovered a phenomenon so
important that you immediately start writing your next journal paper?  When was the last
time you went around measuring our urban environment and found out features so illuminating
that you spent the whole week investigating it.  And when was the last time you talked to and
drank with a planner and managed to convince him/her to announce a new policy guideline on
urban climate the next day?

You do not need to answer the questions. | am merely trying to demonstrate that 2 of the
above questions are kind of familiar to us all. And the third one is absurd as it should never be
part of our academic or professional life; and it has nothing to do with the scholarship and the
knowledge pursuit of urban climate.

| believe urban climate is not about climate, but it is about the future and the betterment of
mankind living in cities. | believe that there is a need to engage more with those who are
shaping our cities. | believe we need to dialogue with them in order to formulate steps towards
urban transformation. We have been very good at getting something scientifically right. It is
now time to also become good at creating cities and places that support life, comfort, health
and enjoyment. The future of our cities can be in our hands.
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Climate Change in Asia
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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 Change in Asia

Climate-related drivers of impacts Level of risk & potential for adaptation
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Threats to Asian Cities
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Heatwaves

Large population of Asian countries such as India, Pakistan and China
e High vulnerability

* Lack of access of cooling systems

e Huge scarcity of water
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Heatwaves in South Asia

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)
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Urbanization and Climate Change in Asian Cities

Taipei

* Increased in a faster
rate in last few
decades

* Higher increasing
trend in summer

* Higher increasing
trend in minimum
temperature

e High UHI intensity
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Climate Change in Asian Cities

Hong Kong
e 40-year air temperature record
e Higher increasing rate in rban areas, particularly during night-time
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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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Nocturnal UHI and sleepless nights

... An average of 1 degree C increase in daily
mean temperature above 28.2 degree C was
associated with and estimated 1.8% increase
in mortality. Heat-related mortality varied
with sociodemographic characteristics ...

(Chan et al 2012)

“When you go to sleep, your set point for Sleep deprivation alters the
body temperature -- the temperature your expression of hundreds of genes,
brain is trying to achieve -- goes down, ... including some whose activity

Think of it as the internal thermostat. If it’s normally varies depending on the
time of day.

too cold, or too hot, the body struggles to (Derk-Jan Dijk et al 2013)
achieve this set point. (1. craig Heller 2012)

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
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What 3 degree temperature rise means

Increase In mean

Increase In varlance

Increase In mean and varlance
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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
Environme
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O3 and higher temperature
AR

Hourly ozone record in Tung Chung Station vi’
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malaria and higher temperature
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Sea Level Rise
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Impacts of Sea Level Rise
e |nundation of coastal plain
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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.
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Flooding

More than half of the world population lives
inside this circle

River flood risk
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Storm surge
Typhoon Hagupit (2014) (180 km SSW of HK) broughta 1.4 Aol

m storm surge at Victoria Harbour, raising the sea level to a L ~) 4
height of 3.53 m above Chart Datum [2"d highest after & XX
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Storm surge
Typhoon Hagupit (2014) (180 km SSW of HK) broughta 1.4 Aol

m storm surge at Victoria Harbour, raising the sea level to a L ~) 4
height of 3.53 m above Chart Datum [2"d highest after & R

NNOON VWANAA 056G — ~ . Hona Konag OBSERVATORY
Subsiding house foundationsat ChednglChgu - erosion due to
Typhoon Hagupit 3 AP

E
=
-

¥ _ = School of Architecture
S B ientans == s nUT The Chinese University of Hong Kong



Storm surge

Storm surge risks increase with sea level rise AdeR
Hagupit (50 yr event) becomes an annual/biennial event \ )4

HHERXLH
ﬁ Storm surge from
B typhoons

Homna KonG OBSERVATORY

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

Extreme sea level above chart datum (m)
Return period (yr) With current sea | Mean sea level rises | Mean sea level rises
level by 0.26m by 0.82m
2 2.9 3.2 3.7
3.1 3.4 3.9
10 3.3 4.1
20 3.4 4.2
50 3.5 4.4
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THE GRAPH OF
GLOBAL WARMING
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Urban Population

Urban areas with more
than 750000 inhabitants

less than 1 million
(@) s i
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7.hage @) 4. Paris ¥
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Today, half of us live in cities, some of them in 8. Calutta, India
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Urban Population
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Major area, region, or country 1950 1970 1990 2010 | Projected for 2030 | Projected for 2050
Warld 745 1352 2281 3559 4984 6252
More developed regions 442 671 827 a57 1064 1127
Less developad regions 304 6A2 1454 2601 3920 5125
Least developed countries 15 41 107 234 477 860
Sub-5aharan Africa 20 56 139 298 596 1069
e == = = SR Lt =
Urban population
(millions of inhabitants) Asia 245 506 1032 1848 2703 3310
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Morthern Amernica 110 imm 213 282 344 396
Oceania 8 14 19 26 34 40

Revi, A. et al. 2014: Urban areas. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group Il to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, 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
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Urbanization — land use changes
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Fast Urbanization

Year 2009

Bangkok,

Thailand a i 30 a0 km Bl urban/ builtup
c Agricultural fvegetation

- Water bodies

Land use/cover types

B G== solltandtil
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[ | cultivated land

- Vegatation D h a ka’

B rmons  Bangladesh

1675 1992 23

Nagasawa et al. (2011), Urbanization and its influences on the suburban land use changes in Bangkok Metropolitan Region, Thailand. 32nd Asian Conference on Remote
Sensing 2011, ACRS 2011, 1, pp. 103-108

Dewan and Yamaguchi (2009), Land use and land cover change in Greater Dhaka, Bangladesh: Using remote sensing to promote sustainable urbanization. Applied Geography
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ARC3 — Adaptation strategies

LAND US|

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
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

5‘-0".' Marco Schrmdt, 2003
Informal settlements on StB‘EFll:f Blﬂlpﬂ'd
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
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Rise of Middle Class

Growth in primary energy demand in the New Policies Scenario
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Bottom Right: http://www.oecdobserver.org/news/fullstory.php/aid/3681/An_emerging_middle_class.html
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Adaptation strategies - China

Overall direct risks to Climate Change including Extreme Weather, Sea Level
Rise, Agricultural Productivity Loss : China ranks No. 1

w1 [JHIRE w2 Overall Direct Risks:
Physical Climate Impacts

Source: http://www.cgdev.org/page/mapping-impacts-climate-change?utm_=
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Adaptation strategies - China

National Strategy of Climate Change Adaptation (2013)

Seven aspects:

= |nfrastructure

= Agriculture

= Water Resources

= Coastal Areas

= Ecosystem

= Public Health

= Tourism and others

Source: National Development and Reform Commission , 2013 & Xinhua
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Adaptation strategies - China

China issued the National Plan on Addressing
Climate Change (2014-2020)

China's Policies and Actions on China has pledged to reduce its carbon
Climate Change emission intensity by 40-45% by 2020
(2014) compared with the 2005 level.

Source: National Development and Reform Commission
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November 2014

Source: http://www.ltaaa.com/post-1044.html
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Adaptation strategies - China

Technical guideline for climatic feasibility demonstration in urban overall planning
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Adaptation strategies - China
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Ng, E., Yuan, C., Fung, J.C., Ren, C., & Chen, L., 2011, Improving the wind environment in high-density cities by understanding urban morphology and surface roughness: A study in Hong Kong, Landscape and
Urban Planning 101 (1) 59-74.
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Adaptation strategies - China

Climate Change Governance
in Chinese Cities

Qianging MAI and Maria FRANCESCH-
HUIDOBRO
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Adaptation strategies - Hong Kong

Risks of Climate Change:
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Environmental Protection Department
The Govemmani of the Hong Kong
Special Adminstrative Ragion

Cooperation with Intemational
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Adaptation strategies - Hong Kong
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Adaptation strategies - Hong Kong

Hong Kong’s Climate Change Strategy and Action
Agenda (2012)

Wﬂ A e

Adaptation Options and Measures: ”E{:gtﬁg;“aﬁﬂ',}}?.}ﬁ E'g'gﬂﬂﬁ

* Monitoring

e |[nstitutional Strengthening and
Capacity Building

e Disaster Management and
Emergency Planning

e Research and Investigation

 Education and Public
Awareness

Consultation Documaeant

Source: Environment Bureau, 2010
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Adaptation strategies - Hong Kong

Actions: Urban environment and buildings
e Site
* Energy
e Material
 Water
| Version 1.2
* |[EQ (2012.07)

BE :‘ﬂ |”|
HKGEC
BRENEAEEER

EEBEFSER

Source: HK EPD & HKGBC
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Adaptation strategies - Hong Kong

Actions:

Green Building blueprint

* Energy intensity
reduction

For Hong Kong's Built Environment

e Design summer year

e Benchmarking and
monitoring

e Education and Public
Awareness

School of Architecture
The Chinese University of Hong Kong
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Adaptation strategies - India

Spatial plots for RCM EM for change in
temperature (°C) to 1970-1999, 2020-
2049 (left panel) and 2070-2099 (right
panel) over south Asia (Kumar et al.

2013).

IMD (1971-1999)

RCM (1970-1999)

a b
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: é‘\_,j(\ BN
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] BOE B3E 90E 95E BSE TOE J5E BOE BSE acE 85E
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Cold Nights

" " L
Hot Days

Hot Nights

Trend and frequency (days) per year of the
extreme temperature and precipitation

gk - l: indices for the control and future climate
FnEYY g 2 over India (Kumar et al. 2013).
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Adaptation strategies - India

National Action Plan On Climate Change (NAPCC) (2008)

Eight Core National Missions:

MNatinnal
Mizzion on
Sustainable

Agricullure

Mational
Miszion on

Strategic B
Enowl=dge -

for Climate
~ Change

Mational
Mission for
Sustaining

the
Himalayan
Fcosystem

National
Solar Mizsion
National
Mission on
Enhanced
Energy

Hfidency
| -

Mational
Mission on

NAPCC _- =

Habitat

National
Water
Mission
Mational
Mission for a
‘Green India”

Source: http://greencleanguide.com/2010/12/09/the-national-action-plan-on-climate-change/
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Adaptation strategies - India

L : I:;ﬁ‘ *'r:LL

National Water Mission

Miszion Objective Budgetary Requirementz and
To conserye wrater, minimise was@ge and snsure AFEO cations
equable disenbunon both across and within stares The mussion reguires budgetry suppore of TNE
through inregraced waret resources development 89,101 crore {approoe. TS0 14.4 bilion) dunng the
and management 11ch {2007-2012) and 12d (2012-2017) e pear
plan pericds. Proposals fior INE 196 crore {approoc
Mission Targets and Timeline LA Ao b e e
T achsewe 1= ohjecove, the mmssion catgets are:
* Development of comprehensre wrater dacbase
in public demain and assessment of impace of Implementation Status
chimate change on water resoutces Ery achn o dace;
* Promooon of cdzen and smite actons for waer * Retwsed Naoonal Waeer Policy (2012}
conservadon, augmenmoon and pressfraoon adopred by Manonal Wacer Fesources
i ndiars Prn.g ress | n * Focused attenoon o volnerable areas mcludmg Counal
L x cver-enploed aress *  Created 1,082 new Ground Wamer
Cumha“ng Cllmate Change * Increase water use efficiency by 20% Monitoring Wells
Briefing Paper for UNFCCC COP 20 Lima, PERU B M - * Several cxpacicy building and raining
Fasoufces managsrnesnc progfammmes ﬂEmﬂ.ct'wm.r

-&P Ministry of Environment, Forests and Climate Change 3}?; Source:
¢ ; http://envfor.nic.in/sites/default/files/pressreleases/Indian_Country_Paper_Low_Res.pdf

g_"_"'__."f: Giawarnrment of Fdia
| @

L'. +'r
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Adaptation strategies - India

xzor Mo 132 June 2015

Local Level Planning to Cope
with Heat Waves in India

Adaptation to Climate Change

with a Focus on Rural Areas and India

giz
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Adaptation strategies - Singapore

Projected ranges in the average daily minimum, mean and maximum temperature

End-century {2070 - 2099}

Minimum Temp
(deg C)

Mean Temp
{deg C)

Maximum Temp

{deg C)

Source: http://ccrs.weather.gov.sg/
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Projections of sea level
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Adaptation strategies - Singapore

National Climate Change Strategy 2012

_ Figur& e SIHE.pme" Ad.pt.tiu“ Appm:h

Climate Change & Singapore:
Challenges. Opportunities. Partnerships

7

Source: https://www.nccs.gov.sg/
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Adaptation strategies - Singapore

Coastal Protection

In anticipation of further rises in sea level, the minimum reclamation levels for
newly reclaimed land have been raised to 2.25 m above the highest recorded tide
level.

Source: https://www.nccs.gov.sg/
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Adaptation strategies - Singapore

Water Loop lllustrating Singapore's Water Management

Treatment of
Used Water

I

Collection of
Uszed Water

=
N e )/

W . Supply of
, = Wabelr 19111;
Treatment of . RUE S
Raw to Potable Feiinn
Water

=& Indirect Potable Use
Source: https://www.nccs.gov.sg/

— Direct Non-Potable Use
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Adaptation strategies - Japan

August average temperature calculated by WRF model of Tokyo

[°C]
37 30
28
36’ - 26
& : ’ d - 24
-y ‘i‘f’? /./] |
as - 35'--/‘P ' ' e
b- Average Temperature l&f*’j Average Temperature
e August 2000s é.// August 2050s
20

139’ 140° 141° 139" 140" 141"

Source: Keiko FUJITA, 2011
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Adaptation strategies -Japan

Approaches to Climate Change Adaptation (2010)

Overview of design & implementation of adaptation measures

Ten planning & implementation steps (detailed, specificapproach)

(1) Analyze past observation data, review responses |rt‘l 0) Review & implement
(including existing measures) to climate chanage & 1 based on feedback &
- extreme weather fe-assessment (every
{9 b 4 L few yOuRl
(2) Plan & implement menitoring of cimate change and
its impacts

4

-H[ (3) Project future climate change and its impacts ]

v

(4 Assess impacts, vulnerability & resilience; assess risk

‘ ’ based on findings

suzzni ym Buueys
UOQELWLIOJUI PUE LOHEXNUNUILICT

Yy ~
s " " ™ . K
(_‘ Adaptation measures in each sector ' !
N B i Incorporate adaptation i
(5) Determ_l ne need fnr_adaptatlon measures, b measures into = :
determine pricrity (include cost analysis) ] . '
\_-/. ; plans, programs, policies :
L J 11 *Use diverse options, |
< 7 induding soft & hard '
[ (6) Design & implement adaptation measures ] . MMEASUrEs E
0 A |
= A : Cr::are synergies, prev?n::g! !
' adverse socioeconamic !
(7} Track & assess progress & effects of adaptation J ] other impacts E
1
measures 1 |
W , .

\

(8) Integrated adaptation measures, foundation-building measures, including cross-sectoral
initiatives, program improvements, institutional improvernents

A
\, 4

Source: http://www.env.go.jp/en/earth/cc/adapt_guide/pdf/approaches_to_adaptation_en.pdf
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Adaptation strategies - Japan

Tokyo’s Environmental Map heat map & tree programme

New Green Space: 1,000 ha + Double Roadside
Basic Policies for the 10-Year Project

Trees to 1 M by 2016 for Green Tokyo

| The Thermal Environment Map & Designated Areas

— Rovsnsrativie Taboa'c dhiidand orssmses

Ideal Tokyo in 10 years envisioned by the 10-Year Project for Green
Tokyo

Shinjuku Area
Central Tokyo Area

o Formation of a “green road network” connecting large scale plots of greenery
with roadside trees

e Creation of a green island in Tokyo as large as the Imperial Palace’s grounds
(Development of Umi-no-Mori)

o Creation of a green space with a size of 1,000 ha (equal to the total area of 1,500
football fields)

o To wage a “green movement,” a Tokyo-wide campaign to gather momentum for
greening and to encourage action

Areas Surrounding  ®  To double roadside trees in Tokyo to 1 million

Shinagawa Station

l Designa-l.ed area.is fior lh; - AR Priority Areas for

implementation of measures against Redevelopment for the Urban
the Heat Island Phenomenon Renewal of Tokyo

nis ‘??Io!sm.s.ﬁmya!mcezagﬂ@mp@@mr@.wmmmw

Temperatures in Tokyo
have risen about 3 degrees}---—= -
over the past century!

1Y) F—

1900 1920 1940 1960 1980 2000
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Adaptation strategies -Japan

CASBEE
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Source: http://www.ibec.or.jp/CASBEE/cas_hi.htm
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Adaptation strategies - ... & etc

NATIONALACTION PLAN FOR
CLIMATEGHANGE ADATTATION
. (RAN-ADPIH

ALCn
a—

SYNTHESIS REPDRT,

An imsihsonal Cellaboraion for ihe Formosston of [Fa

Philippine Strategy on Climate Change Adapiation
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Has the job been done?

_National plan not filtered down and implemented
L., 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.
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Enough? ... what is next? OR what is missing?

Urban planning vs. Urban climatology

—
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So, what is next? OR what is missing?

You know how to read this. Ask a planner if he knows ...
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So, what is next? OR what is missing?

Planners know this. Can | ask you ...
ﬁ}lﬁ”riucﬂﬂm OUTLINE ZONING PLAN

.
- -
e - LILEL D P LR )
_.- o EANTERN SARBOUN CROSENG
VEMTRLATION BUILDG

Wil RANERE

WO BRCTHIN
AEEEET TH S TANLLD S
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@ School of Architecture
SR The Chinese University of Hong Kong




School of Architecture
The Chinese University of Hong Kong




Luke Howard

City climate is not new science, Howard reported his observations on UHI in 1833

I | HHIPIV |V VI IVIIVIOIX | X | XI [XII

THE CLIN‘ ATE Jan.| Feb.| Mar] Apr. | May | Jun. |July. Jug. | Sep. |0ct. | Nov. |Dec.
OF LONDON

LiLLLl
-

=)
=

| IIIIIIII
\
/_.-

q

The Climate of London 2 Volume Set: Deduced from Meteorological Observations: 1-2
(Cambridge Library Collection - Earth Science) 1833 Luke Howard 1772-1864

http://en.wikisource.org/wiki/Howard, Luke (1772-1864) (DNBOO)
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Ebenezer Howard

This was published by another Howard — a planner.
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Garden Cities of To-morrow Create Space 1898 Ebenezer Howard (1850-1926)
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So, what is next? OR what is missing?

He proposed a new way of planning taking into account our living environment
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In 1909, he wrote To-Morrow: A Peaceful Path to Real Reform, which was reprinted in 1902

as Garden Cities of To-morrow. This book offered a vision of towns free of slums and enjoying
the benefits of both town (such as opportunity, amusement and good wages) and country (such
as beauty, fresh air and low rents). He illustrated the idea with his famous Three Magnets
diagram (pictured), which addressed the question 'Where will they go?"
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So, what is next? OR what is missing?

The Garden City Movement, living with light and air, was the key idea

i EORD ST C E’}‘xi‘ﬂu S1C xl .:.-=_ el Tt ] P St W e

LEXW I HLATN 5

Wrrg in the Sﬂbm.s : Hbrﬁ'mg in m!’a
.. by so laying. out a Garden City that, as it grows, the

®

E free gifts of Nature- fresh air, sunlight, breathing room
L e and playing room- shall be still retained in all needed
E W[ L\EY abundance” ... "It should be remembered that a sunny
S ETICETE aspect for the main rooms is almost as important as

ample air space.... “
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So, what is next? OR what is missing?

How often you speak to each others?

Planners vs. climatologists

| e e U e e TRl r o Gl

£
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So, what is next? OR what is missing?

You don’t hate each others? ... But, do you speak the same language?

Planners vs. climatologists
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So, what is next? OR what is missing?

Sketch of an Urban Heat-Island Profile
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So, what is next? OR what is missing?

LANDSCAPE
AND
URBAN PLANNING

Landscape and Urban Planning 48 (2000) 31-44

www.elsevier.com/locate/estoc

The use of climate knowledge in urban planning

Conclusi Ingegiird Eliasson
onclusion

The low impact is a result of several constraints which could be related
to five explanatory variables i.e. conceptual and knowledge based,
technical, policy, organisational and the market. Itis important that
urban climatologists meet the planners demand-driven needs by
providing them with good arguments, suitable methods and tools.
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So, what is next? OR what is missing?

Information & tools needed to address the importance of climatic aspects in the planning process
"Easily accessible literature is missing'

"Literature, handbook, education'

"Knowledge linked to specific projects. . .seminars with interdisciplinary discussions'

"Courses and seminars’

Simple techniques/methods for an overstrained planner

"Maps and models for climatic assessments'

Constraints on the influence of Climate Knowledge in the planning process

Climatic aspects are an integral part of environmental and comfort aspects

The planners feel uncertain about their own knowledge and lack arguments

Lack of knowledge

Communication problems: climatologist - planners and planners - decision makers

Lack of easily accessible techniques and literature

Other priorities such as traffic security and design aspects

Changed or unclear policy which results in predetermined projects
Fear of formal complaints from other stakeholders

Time, everything that prolongs the planning process increases costs
Limited budget, a climatic investigation increases costs

Status of the planning

Supply and demand in the housing market

(Eliasson, 2000)
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So, what is next? OR what is missing?

Prof Eliasson developed this framework of understanding

The hypothesis Problems Explanatory variables

lack of consensus of the role and
importance of Climate Knowledge for

the plannning process Conceptual

communication problems between
climate experts and urban planners

lack of communication between Knowledge based

technical, administrative and political

spheres
Climate Knowledge lack of incentives among investors
have low impact on
the planning process problems centered around the Institutional

decision-making process

policy questions for example the need
for economic priorities between
different activities

Technical

A\

lack of methods and techniques for
collecting and analysing climate data

(Eliasson, 2000)
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So, what is next? OR what is missing?
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Available online at www.sciencedirect.com

"2 ScienceDirect Procedia

Environmental Sciences

Procedia Environmental Sciences 1 (2010) 247-274

Climate and More Sustainable Cities: Climate Information for
Improved Planning and Management of Cities
(Producers/Capabilities Perspective)

C.S.B. Grimmond®’, M. Roth”, T.R. Oke®, Y.C. Au’, M. Best", R. Betts®, G. Carmichael’,
H. Cleugh®, W. Dabberdt", R. Emmanuel, E. Freitas', K. Fortuniak®, S. Hanna', P. Klein™,
L.S. Kalkstein", C.H. Liu", A. Nickson”, D. Pearlmutter?, D. Sailor’ and 1. Voogt®

Climate Information for Improved Planning and Management of
Mega Cities (Needs Perspective)

G. Mills*". H. Cleugh®, R. Emmanuel®, W. Endlicher”, E. Erell, G. McGranahan', E. Ng?,
A, N'ln:k:-nnh_ 1. Rosenthal® and K. Steemer?

iU
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So, what is next? OR what is missing?

Observations and Data:

(a) Place greater emphasis on gathering information on the tropical urban effect. In the absence of local
research capacity there is a case for resources to be transferred to places where observations are needed.
(b) Maintain existing urban meteorological stations and invest in good quality stations in and near the
rapidly growing cities in less developed regions.

(c) Develop research programmes that are designed to meet the requirements of urban decision-makers.
These need data that shows the correspondence between the urban landscape and climate effects.

(d) Acquire and maintain standardized information on city form. These data (at various scales) would be
of benefit to modelling studies and would help urbanize existing meteorological data.

Understanding local, regional and global climate linkages:

(a) Develop integrated hierarchal models that can provide useful predictions at urban planning scales.

(b) Integrate urban climate knowledge into the practice of sustainable urban planning. Link urban climate
effects with broader environmental effects and consider the effects within broader social and economic
contexts.

(c) Encourage cross-disciplinary research on urban climates and their effects and a dialogue between
researchers, practitioners and decision-makers.

Tools:

(a) Provide guidelines for good planning and design that are based upon evidence and supported by real
world examples.
(b) Integrate climate

(Mills et al, 2010)
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So, what is next? OR what is missing?

Theor. Appl. Climatol. 84, 6976 ( 2006} .
DO 10, 1007/500704-005-0145-0 Theoretical
and Applied
Climatology
Printed in Austria
Department of Geography, University College Dublin, Ireland

Progress toward sustainable settlements:
a role for urban climatology

G. Mills

Conclusion

The widespread inclusion of environmental objectives in urban plans at all scales
provides an opportunity for the incorporation of urban climate knowledge into the
planning process on a routine basis. Many of the stated objectives have both direct
and indirect connections to climate. However, for this to happen, climate research and

results must be linked more explicitly to the objectives of the sustainable settlement.
1. The needs of designer (e.g. existing built forms and individual building needs),

2. A range of outdoor urban spaces, 3. The links between indoor and outdoor air,

4. Outdoor levels of comfort, 5. Case-studies that link design decision to measurable impacts and,

School of Architecture
The Chinese University of Hong Kong




So, what is next? OR what is missing?

Landscape and Urban Flanning 90 (2009} 56- 65

Contents lists available at ScienceDiract

Landscape and Urban Planning

Fl SEVIER journal homepage: www.elsevier.com/locate/landurbplan

Application of climatic guidelines to urban planning
The example of Lisbon (Portugal)

Maria-Jodo Alcoforado*, Henrique Andrade, Antonio Lopes, Jodo Vasconcelos

Conclusion

As planners need spatialized guidelines, the mapping of Lisbon’s physical features was
carried out using a Geographical Information System. Based on a Digital Terrain Model
and on data of urban roughness a “ventilation map” was produced. A “building-density”
map was also prepared based on the analysis of a Landsat image and field work. By
cross-tabulating these two layers, a final map depicting Lisbon’s “homogeneous
climatic-response units” was prepared. Finally, a series of climatic guidelines for
planning were put forth for the different units.
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So, what is next? OR what is missing?

INTERNATIONAL JOURNAL OF CLIMATOLOGY e R M Et S
Ine. 1. Climarel. (2011) |

Published online in Wiley Online Library R I M I 5 .
(wileyonlinelibrary.com) DO 10.100%joc.2292 oyal Meteorological Jociety

Towards planning and practical understanding of the need
for meteorological and climatic information in the design
of high-density cities: A case-based study of Hong Kong

E. Ng*

The Chinese University of Hong Kong, School of Architecture, Shatin, NT, Horg Kong

Conclusion

Urban climatic information must be presented sequentially to fit the hierarchal
process of planning and land use decision making. For better transfer of knowledge
and communication, ‘prevailing’ and ‘criticality’ should be observed; information
overload must be avoided, and spatial information must be presented graphically
whenever possible. Scholars have argued that instead of the need for precision and
accuracy, most of the time planners need to make balanced and reasonable decisions.
Simplicity is the key.
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So, what is next? OR what is missing?

Procedia

Enwironmental Sciences

Climate Information for Improved Planning and Management of
Mega Cities (Needs Perspective)

G. Mills*", H. Cleugh®, R. Emmanuel®, W. Endlicher’, E. Erell®, G. McGranahan', E. Ng&,
A. Nickson”, J. Rosenthal' and K. Steemer’

Conclusion

Climate information must be appropriate to the task at hand. At the city scale, the
planner needs to grasp general patterns and isolate critical issues. This type of
information is descriptive in content, is not overly complex and is often available in
synthetic form on a map. This allows planners a holistic appreciation of the urban
climatic characteristics of the area. The map content itself may be the result of
rigorous modelling and observation but it is the communication of the results that is
the key to making planning decisions.
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Good examples
Senate Department for Urban Development and the Environment

Data for the Environment

All texts are available in English. We thus enable a
comfortable, user-friendly access to information
about our city internationally. We have made it
easier for all those interested in our policies, our

2 ST planning, and our city of Berlin.

R N

mﬁm Senate Departmant for Lrban Developrment and the Ervironmant
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Good examples
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Hinweise flr die Bauleitplanung

Baden-Wiirttemberg
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Good examples
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Legend
Dpen wbes

Region of Stuttgart

Recommendations for Planning
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Climate Analysis

i Map of the City of

Stuttgart. Source:
Verband Region
Stuttgart (2008)

Planning Recommendation Map for the Region of Stuttgart. Source: Verband Region Stuttgart (Klimaatlas

Region Stuttgart, Ed.: Verband Region Stuttgart 2008)

e

SR

=T~

School of Architecture

The Chinese University of Hong Kong




A good review paper

INTERNATIONAL JOURNAL OF CLIMATOLOGY
Inr. J. Climared. (2010)

Published online in Wiley Online Library ' ; .
(wileyonlinelibrary.com) DOL 10.1002/joc. 2237 Royal Meteorological Society

Urban climatic map studies: a review

Ren Chao,** Ng Edward Yan-yung® and Katzschner Lutz"
V School of Architecture, The Chinese University of Hong Kong, Shatin, New Territory, Hong Kong
b Department of Landscape and Urban Planning, University Kassel, Kassel, Germany

Conclusion

Since their introduction 40 years ago,
worldwide interest in urban climatic map 2
(UCMap) studies has grown. Today, there
are over 15 countries around the world
processing their own climatic maps,

developing urban climatic guidelines, and |
implementing mitigation measures for
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2 good books
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From urban climatic science to urban planning

Information embedding Assess and Process Support and Decision
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Plannmg for the future urban cllmatlcally Hong Kong
Urban Climatic Maps and HK’s Planning Framework

Urban Climatic Urban Climatic Planning
AnaIyS|s Map ____Recommen_dation Map

e

inform . == g
= el ==
+ E
. BRABRBNEY
. Hung Kang Panieg Standeedi & Quaslineg:
Provide boundary conditions and :
background understanding ¢
for Detail further additional studies: | beeveelesrnrnenennes .
Micro-climatic and AVA :

Wind information

PLANNING

School of Architecture
The Chinese University of Hong Kong



Planning for the future, urban climatically — Hong Kong

Legislative Council approved the
old Kai Tak Airport site (300 ha)
zoning plan (OZP) based on Air
Ventilation Assessment and
Urban Climatic recommendations
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Planning for the future, urban climatically — Hong Kong
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Planning for the future, urban climatically — Hong Ko

Legend

- Lirtear Climariic Finnning Zone 1

[T Lithan cClimmic Pmraing Zone 3
| Urtsan LClimani c Plaenizg Zone 3

B ban iimatc Pranming Zome d

Il rton Ot Paenieg Zone 8

mmim Bhimine

Focus A

e ERLRT

T 2

[

Based on the Urban

Climatic Planning

Recommendation Map of

HK, the re-zoning sites
were reviewed by the
Town Planning Board.
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Planning for the future, urban climatically — Hong Ko FEI
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Sustainable Building Development guidelines

11 . . . . ! Ei lBuiIdings Department, HKSAR EEABEFE
Building Separation and Design Guidelines FRm! Consultancy Agreement No. BA/O1/2006

an-HE |J1 Eﬁﬁl‘l'_ﬂ
Design Principle 1: Building Separation

e MEEMERERZEMKELABBRARERTBERER,
The required building permeability shall firstly be
provided in form of building separation (S)

s EMBVARENELNSREEREMAENERSERGENE -, T

#15m,

The accountable width of which is proportional to
the length of adjoining facades in accordance with
the stipulated building permeability criteria and in
no case smaller than 15m.

o HEHEBRBINKEGET  RAEBHEERI P OB HENEED SR LA
1/2SHIB%#,

For the immediate context taken into account, the
1/2S criteria can be applied to the facade ends
with separation distance measured from the
adjoining boundary line or the centerline of :
adjoining street.

ST
o

(oL L &
rar o]

Wi

| P
.r!' i,

]
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Sustainable Building Development guidelines

Buildings Department, HKSAR EEBRRNEFE

Street set back and non bmldmg areas surtome: Consultancy Agreement No. BA/01/2006

2B AT ER AR HEN 8/ FEER :
Building Setback / Minimum Sectional Area of Urban Canyon at Pedestrian Zone I

ERBRBABNBRAREET , AEATECHREEEAINEREE , 8 M EERTANRA7.5mx 15m (REEER ) .
The minimum sectional area of urban canyon for better air volume at the Pedestrian

Zone within the urban canyon abutting the development site should be not less than
a 7.5m x 15m sectional area (or the equivalence) measured from the centerline-of

the adjoining street.
-k

Centreline|of
Street

o

15m High
Podium
Min. I\/Iinq 1
: AN _ 7.5m 7.5m
‘_ J. _ __ | i B.L. B.L.
_@n" T
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Sustainable Building Development guidelines
m Buildings Department, HKSAR §r§ﬁﬁ§$§

A

sutome: Consulta ncy Agreement No. BA/01/2006

AR TR , FRBAMERBEEMEBRN A RHUATRMRIBEEER,
To enhance urban greenery, new development sites shall provide the following minimum site
coverage of greenery, dependent on the site area:

Site Area Site Coverage of Greenery
21,000 s.m. 20%
. . 22ha 30%
Site Area Site Coverage
of Greenery
>1,000 s.m. | Min. 20%
>2 ha Min. 30%

School of Architecture
The Chinese University of Hong Kong
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Sustainable Building Development guidelines

o, ELES RS S

NOTIONAL MASTER LAYOUT PLAN
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Planning for the future, urban climatically — Singapore
Singapore's heat map aligns with URA’s Landscape Replacement Policy (2009)

| e e Areas where new
v developments will be
providing Landscape

Replacement Areas

MARINAS »
EAST ™\

}. & Site Area

Landsoaps (A= a guide, 86 of thess arsan
Replacoment Areas e 1o cansist of parmanenl

Fig. ©  Diagram showing the vanaous types of Lendscaps Replacemani
Amas that could be mcorpomted within a development

http://www.ura.gov.sg/circulars/text/dc09-09.pdf
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Planning for the future, urban climatically — Singapore
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Planning for the future, urban climatically — Singapore
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Planning for the future, urban climatically — Kaohsiung

Thermal Stress

Layer1

Layer 2

Layer 3

Layerd

Layer 5

Layer 6

Layer7

Layer 8a

Layer 8b

Urban Climatic Map for Kaohsiung Clt'y‘
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Planning for the future, urban climatically — Kaohsiung

Urhan Climatic Map & General Recommendations for 11 Districts

Rlenu of EMzctive Control Measures

District Urbam Clirmatic amd
Thee Lewel of Plan Action Mame Erwvirsnrkenial Tptespary Sluaching C ool Ay Heal A Air
Charactenstics Albeda Jeloase Exchange Pal 1o
Mitigatiom Action Necessary Cianjin High to wvery high thermal Y A A Y Ak v
skress and low dynamic
Some Action Required polential dus lo hgh | 4 4 " i Ty a4 v
el Yancheng | ground coverage,  high
Anthrogeogens: Heal (An-
Heat) Release, vanous
Preserve & Enhancs - c awcial & s and A i i A L i ¥
lo'w gresnery coverage;
Iy Lingya High to madium thermal | & & Ak A vy Ak v
Ay e stress  and  low  fo
y o madiurm dynamic
[ B! Sanmin | poleniial due to low to Ak & & r " L
Y& A e 0 rorand
& ] ) coverage, medium  An-
I~ ® A Clanjhen | Heat Release,  some A i i i Y " Y
< i commearcial aciivities
| o kets of industrial activilies
._ ® @ 1 and how Qresenary Y A A & Ty i Ty
4 Siacgang | covarage;
Zuoying Medmm 1o kow Themal & 'Y & v 'Y b
goress  And  mediam o
high dynamic pofential
Hanzih due fo bw io medium & & A A LA s L
Sy ground coverage, low
A An-Heat Release, soms
Cijin commencial and & & i & r Ak L
Indusirial - activlies  and
-;um-ul-u-u— Gushan miadium b3 high gresaneny - - - . -
- Fre. .
— R it 'I' COVETEge;
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Recommendation on
Wind Aspect

1. Respect the caoling effect from
lhe Easlarn Chanshan mirimize

the develcpment's impact: and
forrme & path from killside e
downtown areas.

%]

Respect the ooohng effect from
the river Budilding blocks with
variods height o alow the
petatraticn of conling affect fram
rverside toinre- urban areas:

3. Respect the 2£a breeze

penetration: Co not form 1he Wall
Effect Buildings at the Harbaur

fronk:

4 M-Z arenfated main roads are
important  majer  air paths;
Bulgings  should ke onentaled
with recpect to the major air
paths (annual & summear)

& W-E crientated main reads are
important minor air patks esp 0
summer,  Building  zlodld  be
orientated witn respect ta e
miro” air paths.

Afvar (B EE, 20090 & 2004901 JREFNETEM EE . 2005

E School of Architecture
ﬂ The Chinese University of Hong Kong




Planning for the future, urban climatically — Kaohsiung

Cooling Linkage

Recommendation on
Water Aspect

1. Fespert the cooling effect Tam
water systems, nclucing river,
laks,  ponds & seafront:
rhinirmize  the  developmert s
impazt  at  waterdront and
lanoscape 1he waserfront,

Cooling Branches at Seafront

Expansion Cooling
Effect from Waterfromt

2. Faorm coolrg branches along
majar fransgporation ks
Fighlighted in lighs Blue coharin
the rlght map apprnprlate
greerery o landscape designs
along  these  brarches are
strengly recammended.

N Lins the Lan Chrh Pond
Jrshih lake and Cnengoing
Lake by asnmg greenery ar
wvegesatons to henefit  the
surround areas of these water
beodies and mitigate the urkan
Feal island inkensy;

School of Architecture
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Planning for the future, urban climatically — Kaohsiung

2

Recommendation on
Greenery Aspect

Green Rail Track

1. Greer rail rack can he adopted
lo mifigate  the anthropegenic
heat release and air polution
aleng railbways in dense urban
areas:

Green Circle in Central

Z Farm green circles in the central
urban areas to mitgate urkan
heal  island  intensty  and
anthropogenic heat  releases.
Prowide shadng at pedestrian
level  to create  comfortable
wialking systams

K3 Faorm grean circles around the

industrial areas to mitgate the

digtabution of air polluticn. Green Circle surrounding

the Industrial Areas

4 Create Green linkage between
Chansban. Lianchih Pond and
Eanpinshan 1o max mize  the
conling effecs;

Major Roadside

o Gevelop Green Fingers tolet the
coohng  effect fram Chanshan

East  hilsides to  high-denze
centre urban areas:

=) Creale Green Belt to bnng sea
breezes 1o inner areas  and

irprove the air exchange:

School of Architecture
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Planning for the future, urban climatically — Kaohsiung

Gresnery
Gonservason

Area H \ \ . | :.

Detail Planning . 1‘; ‘}1\-.. Detail Mlanning
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Planning for the future, urban climatically - Macau

Macau
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Planning for the future, urban climatically - Macau

B S =

- Macau
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Planning for the future, urban climatically - Macau

PALM simulations L e Nl\llacau
- change of v, in % S 1094 Hannove \

?0002*2000*500 current conditions with new reclamation areas

grid points

6000 1000 2000 3000 4000 5000 6000
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The need to go beyond our boundaries, and communicate

(World Meteorological
Organisation-WCC3) “The
consideration of Urban climatology
for planning is necessary”

Planners must be assisted by and
work with urban climatologists
when interpreting and applying
urban climatic considerations.
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My take home message

The giants of our disciplines Prof Tim
Oke, Prof Bob Bernstein, and the like,
and our predecessors have inspired us
much on what we need to “know”,
now it is our turn to pay respect by
making what we know “real”.

Inspired by a friendly conversation in
Carcassonne over a glass of wine.
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Another of my take home message,
3 words ...
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