


Residents in Hong Kong’'s poorest neighbourhoods struggle to keep cool
as city endures record long heatwave (PuBLISHED : Saturday, 07 July, 2018, 3:42pm)
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0. 2M|II|on'peopIe live in subdlwded units

2017 The Thematic Household Survey Report No. 60, published by The'Census & Statistics Dept. of HK Gow:
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Time & Dept. Government Projects Technical Note, Practice Note and Guidelines Design Levels

District Planning
Building Site Plan

2005: Development Bureau published the Technical Note on Air
Air Ventilation Assessment Ventilation Assessment

Planning Dept. m%lgn
Aug 2006: Hong Kong Planning & Standard Guideline- Chap 11 eé

2003-2005

June 2009, the Council for Sustainable Development Iau
_ Building Design that Supports public engagement process entitled ‘Bu11d1 ing Design
2006-2009
Building Dept. Sustainable Urban Living quality and sustainable built en Xﬁ Q
Space in Hong Kong : \A Amable 8Ui U| dm eS|gn

e Plan

2011: Practjce note
Urb \'I annlng
an Climatic Map and ema renew the Qte IO ans ofépsﬁ?‘ u”dmg Site Plan

2006-2012 Standards for Wmd Urban Planning

Panning Dept. Enwronmen Fron‘ZO W d\ n developger\\g&cgj enewal Urban Planning and

Design

\r\\‘ to i

2010-2081 “Sh 0%[&’}% wind availability data for Hong Kong have been ®  DStrict Planning

Planning Dept d la e online e Building Site Plan
atlo Building Design

District Planning
Building Site Plan

2004-Now 2 Public Housing Estate Projects: master plan, design: air ventilation

Housing Authority “VIICI‘O climate | Study and heat island assessment, daylight design, shading and thermal Building Design
comfort study.
2016-2018 Microclimate Guidebook HKGBC Guidebook on Urban Micro-climate study *  Building Design

HKGBC e Building Site Plan
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Hong Kong UCMap Development Process
HHSIRE UC-AnMap B IRSHTE SRS SO

8 Urban Climatic Classes 5> Urban Climatic Classes
J\A BTSRRI 455 43T RAL S X

ucpz2 | ucpz3
HEMEanaE2 | Wil Ry

ST g Impacton Thermal  Urban Climatic Planning
Urban Climatic Analysis Class Comfort Zone (UCPZ)

Moderate negative Thermal Load o
and Good Dynamics Potentials Moderate ucrPzZ 1 - Hong Kong i
2 Some negative Thermal Load and ° Urban climatically valuable u'o-:,_- 4 based o0 P 2003 version of buiding dat
Good Dynamics Potentials Slight area
Low Thermal Load and Good -
Dynamics Potentials Neutral ucePz2
Some Thermal Load and Some © Neutral “1?:'" climatically
Dynamics Potentials Slight SRove aea
Moderate Thermal Load and Some oo ucePz3 |
Dynamics Potentials Moderate Moderate urban climatically
sensitive area
Moderately High Thermal Load and oee
Low Dynamics Potentials Modefa(e|y strong ucPz 4
7 High Thermal Load and Low ssee Highly urba: climatically
Dynamics Potentials Strong Sensiive:area
8
Very High Thermal Load and Low eccee : Ucpzs - _
Dynamics Potentials Very strong Very h'ggr{sm:n acgglahcally

UC-ReMap#Bh SEHRIEIXE

5 Urban Climatic Planning Zones
ENERRSEAR DX
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Comfort Outdoor Temperature Chart
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Human Heat Balanche Model
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Extract UHI Intensity Information from UCMap

Hong Kong Urban Climatic Analysis Map_Updated Version
'»--.\J Dec. 2009 (100m resolution) -
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PlanD. (2012). Urban Climatic Map and Standards for Wind Environment — Feasibility Study. Technical Report,
Commissioned by the Planning Dept. Of Hong Kong Government. Hong Kong.
https://www.pland.gov.hk/pland_en/p_study/prog_s/ucmapweb/ucmap_project/content/reports/final_report.pdf



Mortality Risk

Table 2. Excess mortality of prolonged heat (lag 0 — 3). The results indicate the percentage increase in mortality in 1°C increase

in daily minimum air temperature at lag 0 — 3 and the corresponding 95th confidence intervals of each model. Significant results

are marked with asterisks.

Model

All-cause mortality

Cardiovascular mortality

Respiratory mortality

Baseline (Tmax = 33°C)
Three consecutive VHDs
Three consecutive HNs
Five consecytive VHDs

3.67% [3.53%, 3.81%]*
7.97% [7.14%, 8.80%]*

4.90% [3.59%,. 6.21%]*

3.87% [3.55%, 4.18%]*
8.42% [6.59%, 10.25%]*
7.41% [6.88%, 7.93%]*
0.68% [6.79%. 12.6%]*

3.55% [3.24%, 3.86%)*
7.06% [5.32%, 8.80%)*
7.26% [6.77%, 7.75%)*
0.63% [-2.16%. 3.42%]

Five consecutive HINs

[

7.37% [7.14%, 7.61%]*
[
[

7.99% [7.64%, 8 35%]*

1.74%16.93%, 8.55%]*

8.14%[7,39%, 8.89%]*

At least three VHDs and three
HNs within a 7-day period

At least five VHDs and five HNs
within a 7-day period

1.46% [1.22%, 1.71%]*

5.31% [4.59%, 6.04%]*

1.83% [1.29%, 2.36%]*

5.73% [4.18%, 7.29%]*

1.81% [1.28%, 2.33%]*

6.23% [4.62%, 7.85%]*

Significant short-term effect
of prolonged heat events

Higher risk under night-
time prolonged heat

Reduced risk if they are
not continuous

Table 3. Excess mortality of prolonged heat (lag 0 — 1 and lag 2 — 3). The results indicated the percentage increase in mortality in
1°Cincrease in daily minimum air temperature at lag 0 — 1 and lag 2 — 3, and the corresponding 95th confidence intervals of each

model. Significant results are marked with asterisks.

Model

All-cause mortality (lag 0 — 1)

All-cause mortality (lag 2 — 3)

Baseline (Tmax 2 33°C)
Three consecutive VHDs
Five consecutive HNs
At least five VHDs and five HNs within a 7-day period

5.91% [5.72%, 6.10%]*
10.24% [9.02%, 11.45%]*
10.95% [10.48%, 11.42%]*
15.61% [14.52% 16.70%]*

1.09% [0.88%, 1.30%)*

6.60% [5.68%, 7.53%]*

5.24% [4.72%, 5.76%)*
-2.00% [-2.83%, -1.17%)*

Ho HC, Lau KKL, Ren C, Ng E, 2017. Characterizing prolonged heat effects on mortality in a sub-tropical high-density city. International Journal of

Biometeorology, in press



Results

Hotspot Areas Detection in Summer Nighttime
(red colour:T>28deg C)




Potential Heat-related

Health Impact

Sensitive Population & People
cannot access or afford air conditioning in Summer

Location within region m Daytime Nighttime

a) Prison, Correctional Institution, Rehabilitation Centre

s

b) School - .
(n=3537)

c) Hospital l ¥
(n=44) r - %

e)Public Housing Estate <
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HONG KONG PLANNING STANDARDS

AND GUIDELINES

Non-building Area
Waterfront Sites
Building Heights
Building Disposition
Shadlng and greenery

podium ———
_L'L., l"J— l;) I B _}2

Air re-circulate (%]

Air wash the streel out o

Ng, E., ‘Designing for Thermal Comfort and Air Ventilation in High Density City Conditions — Air Ventilation Assessment System (AVAS), invited paper, HKIA Journal, The Hong
Kong Institute of Architects, Hong Kong, 1st Q, 2007, pp.24-31. [ISSN 1028-4842]


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

Objectives Strategies Planning Actions Planning Time Scale  Spatial Scale
* Cool building-material &

pavement;

City Effect

[t
g

Material & Surface

Ay Albedo

: \ » Cool roof & facade; _
”’ » Water retention paving; LS pielenton 4
UHI o » Planting & greeneries;
Thermal egetation ., parks & open spaces;
Comfort
 Building geometric design;
» Shelter design; : ]
. : D Building Level =
+ Shading . f't/::/e:actniggntatnon_, Intervention
Wind * Trees;
Dynarr!ic « Air paths; !
Potential » Building ground cover ¥

& building bulks;
Ventilation « H/W ratio;
» Street orientation;

* Open spaces; Long term
 Building disposition;
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Building Block 1

Hlanmning for a |

The Aty Is our main activity area and 15 a conducive snvironment foe
| promoting health and well-being, A healthy city will bring tnaible banefits
B uchasimproving haalth, refkoving stress, sneotraging active ageing, and
aliviating the barden on public haalth services

= Wa proposs Lo Incorporate “active desigr™ consdderations in shaping the
bult environmwnt to promate physical activitios and health theough
responsive urban design and bullding detdign by promoting walking. cycling,
w cising Aot a bealthy Bastyle We propose 1o rekindbe oo connection with

‘¢_r. y Shatadn
e fiom

. - : E i = 3 : o O mproving the ® Tostrengthen urban dimatic and s ventilation
' \ ) , > wrban dimate by consderations In the planniog and desagn of new
‘ noorporating davsdoprnent arwrs and toretroft the densedy
- a2 wrban dimatic and dewdoped urban arexs having due regarnd 1o
-, alr ventikytion proposals o the Hong Kong Urbssn Qimatic
g < o . o8 considarations Planssing Recommendation Map
~¥%a i - _3 | & ® To updato the corrent Technical Clroular on Alr

Ventiation Assessment and the relevant Hong
Kong Planning Standards and Galdelines
(HKPSG)

LA

aneasnaaas .

"l'll_lllll

B

,i‘ HONG KONG

a ~ {’
% 409

Towords a Planning Vision and
Strotegy Transcending 2030

F4g.1 7 Hong Kong Ueban Climatle Planning Recommendation Map

PUBLIC ENGAGEMENT

ature lo the aty. We propose o strengthen our continued comnitment 1o
anbancing blodiverdty. promating enironmentally-friendly iInlkaives, and
aaating a clean and healthy Bullt sevironment, Toalleviate the urban heast
Bl effect 1o lmprove e urban dimate and 1o respond o dimate change,
e sk Lo Fur her Incorpoeate urtan dirmatic and ale ven ikation
conddarations in planning and urban design

e ™ WA I Bry @ s L o W atnok of pourmsaling physcsl sCueily s e stn s
MIP O man desgn vl bushing des on by prometng el bing esercamg sl recrestorsl pos ity

Fary Slrateg
’ s

Promoting active ® loembrace active design in promoting
deslgn phystcal activithes and health theough urban
Gursign and bullding design
® Toappropriatedy Incrense open space
provsion

® Topromote accessbiity to reaeational
Lacllitlos (e.g. country parks and sports
facilithos)

o To provide o comifor table walking and cycling
anvironment

6 We need a physical city environment
that is conducive to healthy and
active livos.”
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HONG KONG

GLIMATE
CHANGE

_ REPORT 2015

Environment Bureau « aubo o wm

Development Bureau

Nowember 2015

| Transport & Housing Bureau
Commerce & Economic Development Bureas | Food & Health Bureau | Security Bureay

4 | ADAFTING TO CLIMATE CHANGE

TEMPERATURE RISE
Hong Kong will be hotter {cont,)

» Hong Kong Planning Standards
and Guidelines (HKPSG) -
Practising good wrban design at
the locsl level can contribute to a
eable Mugh-densty environment
HKPSG provides design guidsfines
o0 Espects such 2 massing,
height profile, stroet crentaton,
breezeways, #ic. tn promote betier
uthan ar ventilation, and therely
help tackle Urban Heat idand
&fect and improve the mcio-
climale of urban environment
The Government follows these
Qualiative gudedines on urban
desgn and ar ventiation that are
promuigatad in the HKPSG m the
planaing of NDAS. For existing
buii-up areas, peoject proponents
are encouraged o take on board
these desgn principies in gisnning
and designing their deveiopment/
redevelopment procts so 2s 1o
Pursut incremental imprownent
of the urban wind emwvasonment.

¢’ S ===

nmer Prevailing Wind
uth-Westarty)

Wind Coridor of Kwu Tung North NDA

* Air ventilation assessment -
Since 2006, the Government
raguires air ventilation
assessments o be done for
o rajor government projects
so that the result can improws
the design to faciltats wind
penetration Yo their surounding
a=a™ and the prvates sector
15 encouraged 10 folow this
practice. In now sirstegc
glanning studies. such as ihe
Investigation of Notth East New
Terrtories New Developrmant
Areas Planning and Engnesring
Study and the Feasiility Study of
Planning aro Enginsering Study
on the Remainng Development
n Tung Chung. air ventilation
consderations are reflected m
the conscious ¥anning decson
10 crepie broe2eways and air
ventilation comgdors

* Urban Climatic Planning
Recommendation Map -
PlanD formulated an
Urban Climatic Planning
Recomemendation Map in a
consultancy study completed
in 2012, which prowaoes &
scentific basls for assessing
urtsan climatic and air ventéation
impacts of maxe developments,
andd helps tackie the heat island
challenge ™

* Greening Master Plans (GMPs) -
The Gevarnment, led by the Cvil
Engineering snd Development
Department {CEDD), has
developed districted-based
Greening Master Plans fo
define comprehensively the
greening framework of an mes
by studying s characteristics
and particular needs, as wel as
providing 4 guide 10 the plannieg,
design and implementation
of works. The plans kentifed
planting locations, eststished
greening 'themes” and peoposad
aporopriate planting specles,
GMPs for the urban areas were

T Yt Lune
Wowloon Bay

TEMPERATURE RISE
Hong Kong will be hotter (cont.)
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compieted tetween 2007
and 2011, and lurther plans
are besng implemented In the
remaining districts (also ses
Chagpter 5).

back and site coverage of
landscape through the Buliding
Department's (BD) Gross Floor
Aréa concasson poicy, as wel
os including thasa guidednes

In lease condmons of new land
sale sites o lease modifications!
land exchanges of 1,000 square
MELre ar more so &s to achieye
better alr ventistion, proviie
more greenary and mitigate the
heat sland effect.

* Sustainable Building Design
Guidelines — Since 2011, the
Gaovernment promulgated a
sel of Sustalnatie Bulding
Design Guidalines on buslding
sepaaton, oulding set

* BEAM Plus - BEAM Flusis a
comprehensive enronmental
assessment scheme for buidings
in Hong Kong, Itis a standard for
green buikings to emphasae 1he
in-door health and ervronmenta
quality and amenities as key
parformance ndicators, with
praper consideration of the local,
regional and gioba environment
ITSACS

55



N _ National Standard

ICE 07,050,
A 4T,

1 GB Of Urban Climatic Application
h & AR %2R EERK B

GB/T XXXRX—XHHR

| Master Layout Plan and Urban Ventilation

» Wind Corridor, Open Space, City Parks, Linear Green Belt and Wetland Parks

Technology for Climatic Feasibility

) ) Greenery Master Layout and Thermal Environment
Demonstration in Urban Master Plan y .

* Waterbodies, agriculture Land, Wood Lard as fresh air resources
LY A= £L— - Y kY
o B MR SRR T IR AR . , R :
, e Allocationof ..idus*~“A =a . a | Intensive Factories Areas
Techonclogy for climatic feasibility demonstration in urban master plan+ o New ind=stry ire 3| _asivef orie. areas vs air pollution dispersion ability

+
WA
(ERBER) . | \ V) In. - senewable Energy and Energy Structure

* Energy Balance, Energy supplies and important facilities

Rainfall and Sponge City Development, urban flooding management

* Annual rainfall, sponge city development, drainage system design,

Extreme Weatherand Risk Management

. * Extreme weather events, urban flooding caused by heavy rainfall, sand storm, lightening, etc
KX - XXX BT WO XX - XX EHE 8 Y Y & 8

FEAEEXNEEEREENESEK TR S
FEERFELEEREERA=

1 [

Integrated Meteorological Evaluation for livable cities

8| * Human Thermal Comfort, Tourism and Relaxation Areas




Data Science in Time, Data Science in Space

Data Science and Informatics Technology
Applications & Implementations
Policy Change

People’s Urban Living Quality Improvement



Thanks! Any question?

Find out more about my publications @ E g



