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“... the earth is our mother.
Whatever befalls the earth befalls
the sons of the earth. The earth
does not belong to man; man
belongs to the earth. Man did not
weave the web of life; he is merely a
strand in it. We do not inherit the
earth from our ancestors; we
borrow it from our children."

Chief Seattle (1780-1866)



Engaglng

“The public space is an extension of
our personal space and therefore
should be functional, welcoming and
shared by all.”



“The public space is an extension of
our personal space and therefore
should be functional, welcoming and
shared by all.” .... AND comfortable



What is COMFORTABLE ?
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What is COMFORTABLE ?
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- Air temperature

/70N Humidity

Solar radiation
Air movement
Clothing
Activity
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Results An average 1°C increase in daily mean
temperature above 28.2°C was associated with an

estimated 1.8% increase in mortality. Heat-related
martalitv varied with <arindemnnaranhiec rhararterictire:
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Hong Kong
e 40-year air temperature record
* Higheri mcreasmg rate in urban areas, particularly during night-time

degC
305

30 285
—— HKO - m— HKO
B B T\ T s e i el SHA et SHA
29 - = = =HKS 275 = = =HKS
7] — =—LF5 et
285 - \ ; / -— = TKL 27 - - =TKL
% s Linear (HKO) s Linear (HKO)
28 e e R ] i =5 e Linear (SHA
\, Urban Districts |~ Linear (SHA) inear (SHA)
275 v Linear (HKS) 26 Linear (HKS)
s Linear (LFS) L e Linear (LFS)
A% — Linear (TKL) 255 Linear (TKL)
26.5 T T T T 1 lwl | B E E e E e p— |m| 25 “TNr“‘aTg'g""R]gTarglgTMIE]BISVNIB'STOI
R EEEEEEEE-EEEEE-EE] a8 a & 2 5 S
222222222 RRRRBRRRKRRRKR 3332323232232 RRARRAREIRR]R
Year Year

Lau K.L. and Ng E., 2013. An investigation of urbanization effect on urban and rural Hong Kong using a 40-year extended temperature record.

Landscape and Urban Planning 114: 42-52.
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Annual number of hot nights

w EFEAMEHE

~—{ Annual number of very hotdays

mESFEESHE

Annual number of cold days

i 1986-2005
1885-1914 (#5:8] observed)

2051-2060 2091-2100

Projected annual number of hot nights, very hot days and cold
days in Hong Kong under the high greenhouse gas concentration

scenario

Climate Change in Hong Kong. from Hong Kong Observatory: http://www.hko.gov.hk/climate_change/obs_hk_extreme_weather_e.htm

HONG KONG

3 2O



{E#nusn
R LSR5

R
3 BT






AU T

Y HK$12,400
Y HK$24,000






13505_5
(1,5)
5.00

Aquivalenttemperaturen

"Summer" Comfort Zones

Whole body - . : R — T E— .
Scalp P

Face s

Chest -
Up. back - .- & .
LUarm ——---- B Sersaiss
RUarm—+4------- cevdeeeeanas

k{mﬁ: - ; © Fraunhefer IBP
: s ....... 8 Lokale thermische Beanspruchung
- L . o (Sommerbekleidung)

I T

10 15 20 25 30 35 40
Equivalent temperature, th (°C)

HONG KONG

255"




Should we design our city with
the same amount of care ?

So that,

we are comfortable &% li
working, playing in it ?



HOW ?
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Physiological Equivalent Temperature

to create the Hong Kong Urban Climatic Analysis Map N EEHER N
Humidity, solar radiation and Survey on Thermal
other physiological factors Sensations

AIR
VENTILATION

AIR
TEMPERATURE

Dynamic potentials Thermal load
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Increase of Very Hot Days and Very Hot Nights due to intra-urban temperature rises of 3 degree C.

Impact (morality) = Intensity, duration, frequency

Probabllity of occurrence

HKO data Very hot Hot days Hot nights Very hot
days nights
(Imax>=33) (Imax>=32) (Imax>=30) (Imin>=25) (Imoin>=27) (Imin>=28)

No., of very hot days

No., of very hot nights
15

2008 15 472 74 115 48
2007 25 B1 117 121 52 23
2006 3 25 82 117 53 15
2005 12 33 93 135 51 26
2004 6 26 94 123 47 19
2003 14 40 91 139 B2 20
2002 10 32 93 133 45 17
2001 9 38 90 121 41 16
2000 40 99 124 51
1999 6 49 113 a3 Do 17
average 10.6 38.2 96 .9 127.3 50.8 19.5

(no. ok@ryr hotAays) = 28.85%(Tiu)+ 10.1 R2 =099

(no. of v nights) = 36.26%(Tiu) +17.5 R2 =099

Increase In mean Increase In varlance Increase In mean and varlance
(a) (B)  previous A g 1© Pprevious Much more
- climate — g climate weathor
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Mortality Risk SE T R

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) 3.67% [3.53%, 3.81%]* 3.87% [3.55%, 4.18%]* 3.55% [3.24%, 3.86%]* Higher risk under
Three consecutive VHDs 7.97% [7.14%, 8.80%]* 8.42% [6.59%, 10.25%]* 7.06% [5.32%, 8.80%]* night-time

Three consecutive HNs 7.37% [7.14%, 7.61%]* 7.41% [6.88%, 7.93%)* 7.26% [6.77%, 7.75%)*

Five consecutive VHDs 4.90% [3.59%, 6.21%]* 9.68% [6.79%, 12.6%]* 0.63% [-2.16%, 3. 42%] prolonged heat

Five consecutive HNs . ; 8.35%]* : : 8.55%]*

At least three VHDs and three . B i . n _ . . o . .
Bitswithina 7-dayperisd 1.46% [1.22%, 1.71%)] 1.83% [1.29%, 2.36%] 1.81% [1.28%, 2.33%) Red uced r|Sk |f they
At least five VHDs and five HNs " . . o . o . . 1% .

b o Folloy metion 5.31% [4.59%, 6.04%] 5.73% [4.18%, 7.29%) 6.23% [4.62%, 7.85%) 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) Si gn iﬁ cant Sh ort-term
Baseline (Tmax > 33°C) 5.91% [5.72%, 6.10%]* 1.09% [0.88%, 1.30%]*

Three consecutive VHDs 10.24% [9.02%, 11.45%]* 6.60% [5.68%, 7.53%]* effect of prolonged

Five consecutive HNs 10.95% [10.48%, 11.42%]* 5.24% [4.72%, 5.76%]*

At least five VHDs and five HNs within a 7-day period 15.61% [14.52% 16.70%]* -2.00% [-2.83%, -1.17%]* heat events

Ho HC, Lau KKL, Ren C, Ng E, 2016. Characterizing prolonged heat effects on mortality in a sub-tropical high-density city. International Journal of

Biometeorology (under review).
HONG KON G

255"



»

,"ié]gr = 1.2*Ta - 2.2*v + 0.5 [Tmrté'ﬁﬁ

To decrease Ta:

increase greening
reduce anthropogenic heat

improve air ventilation

To increase V.
no wall building
increase building permeability

reduce site coverage

To reduce Tmrt:
use cool materials
increase greening

provide shading
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Recommendation on
Wind Aspect

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

—_

N

Respect the cooling effect from
the river; Building blocks with
various height to allow the
penetration of cooling effect from
riverside to inner urban areas;

w

Respect the sea  breeze
penetration; Do not form the Wall
Effect Buildings at the Harbour
front;

P

N-S orientated main roads are
important major air paths;
Buildings should be orientated
with respect to the major air
paths (annuai & summer).

o

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

After (72, 2009a & 2009b; SiELFTHERB 2009)

HONG KONG
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Recommendation on
Water Aspect

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

g Branches at Seafront

Expansion (
Effect from Wate|

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

3. Link the Lian Chinh Pond,
Jinshih lake and Chengcing
Lake by using greenery or
vegetations to benefit the
surround areas of these water
bodies and mitigate the urban
heat island intensity;
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Kaohsiun

Recommendation on
Greenery Aspect

\/\

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

Green Circle in Central
Urban Areas

2. Form green circles in the central
urban areas to mitigate urban
heat island intensity and
anthropogenic  heat releases.
Provide shading at pedestrian
level to create comfortable
walking systems.

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

distribution of air pollution; Green Circle surrounding

the Industrial Areas
4.  Create Green linkage between

Chanshan, Lianchih Pond and
Banpinshan to maximize the
cooling effect;

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

centre urban areas;

6. Create Green Belt to bring sea
breezes to inner areas and
improve the air exchange;

HONG KONG
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Kaohsiung =t

Greenery
Conservation
Area
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High surface temperature
Low sky view
No shading

No greenery

poor Air Ventilation

hotter urban environment
heat stress

hot air cannot escape

heat cannot radiate out
direct sunlight

hotter urban environment
reduced evapotranspiration
hotter urban environment
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Site coverage reduction

Voids and gaps
Building permeability
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increase air volume
. . . . ]
improve Air Ventilation K
Greening (tree planting) provide shading H
lower surface temperature ¥
reduce urban heat island 1

improve thermal comfort
increase air mixing
improve air path connectivity

improve Air Ventilation
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An Ecological Study relating Green Space to
all-cause and cause-specific Mortality In
Hong Kong from 2006-2011

— e,

TPU Mean NDVI_Hong Kong
-ugh :0.69
!- f
¥ - Low:-037

An increase of 0.44 units in
NDVI was significantly
associated with lower
cardiovascular diseases, and
marginally significantly
associated with lower chronic
 respiratory diseases.
Associations were stronger for
residents of low-income areas.

XU Luxia, REN Chao, YUAN Chao & GOGGINS William(2015) An ecological study of the association between area level green space and mortality in Hong

Kong, Journal of Epidemiology & Community Health (under review)
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The Impact of Hot Night on the Elderly People

Total Population of HK Elderly

People (>64)
(TPU based, 2006 Census)

hot night hours +
SVF + DEM +NDVI

hot night hours

Climate

Environment

HKO PlanD, CEDD, HD, ArchSD, BD, ... HA, HAD, LCSD ..

HONG KONG
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Benefits of Greenery / Greenspace

Urban Climate and Heat-related Health
e Cooling effect: Mitigate the intense heat in the city

e Shading: Improve human thermal comfort

Physical and Mental Health
e Restorative effect: Reduce anger, fatigue and feelings of

depression
* Physical activity: Improve cognitive function and memory
e Connection to outdoor: Alleviate symptoms of Alzheimers
and dementia
e Exercise: Prevent osteoporosis and improve bone health
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Greenery Data
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LAND UTILIZATION IN HONG KONG
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e Based on the Normalized Difference
Vegetation Index (NDVI)

e Derived from satellite images

 Determines potential vegetation cover

(NDVI > 0.1)

Near Infrared Band — Red Band
Near Infrared Band + Red Band

e Land Use Data for comparison

NDVI =

3
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Cohort Study of Elderly Health

Recruitment:
4000 subjects (2000-2002)
Follow-up: 2Y, 4Y and 11Y

Geocoding of addresses

e Physical and mental health outcomes
e Mortality

e Lifestyle and medical history

e Socio-demographic background

Calculation of greenspace coverage
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Mortality Risk

* 10% increase in neighbourhood green space
* 4% reduction in all-cause mortality risk
e 12% reduction in mortality caused by circulatory system
diseases
* 35% reduction in stroke-cause mortality
e Multivariate model shows that physical activity and
cognitive function are also found to be associated with
mortality
e Greenspace helps to reduce mortality risk by promoting
exercise and improving cognitive ability

Wang D, Lau KKL, Yu R, Wong SYS, Kwok TCY, Woo J, 2016.

Neighbouring green space and all-cause mortality in elderly people in (‘ INSTITUTE OF Q
Hong Kong: a retrospective cohort study. The Lancet 388:582 F” tL”'E E’ t’ES \
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That is all for now,
thank you

Edward NG
HONG KONG
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