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Hong Kong Special Administrative Region
(HKSAR) & &R I TE & %
L s R 2 _ %
Land ar_ea + H#rEfE: 1,1_04f km e
Population A I1: 7.18 millions
Population density A C1%5E: 6,504 persons/ km?
High urban density to meet population growth
RS E T A LI
% - Urban heat island and lack of greenery s
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Introduction 5[ j:l:!l

Promote green roofs and vertical greening to
achieve urban sustainability ¥ fE%E( bijéﬂl ~

= 5 or(b o BRI A SENE
Common types of roof greening: podium *
gardens and sky gardens = B4 EHYE R AH
B SR eEMZE R RE
New greening techniques: HrHY%E{ ERL i
Extensive green roofs ¥H i A E THLRAE

Living walls & green facades ;& 4E JE 145 1%




A re3|dent|al podlum garden TI%—ZE’?TE

. y - _I_- Il. i
(Photos taken by Dr Sam CM HUI)







Introduction 5|&

Our research Fef9HyiHZE*

Started in 2002 7£2002F5d%6
1. Assess the potential & impacts of urban greening &F
(I SR LAV B T 2
2. Develop practical guidelines & information | E V]
Ba{THES | MER
—~ 3. Evaluate building greening policy ¥ 224k EL

)
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5
By

&

N \ 4. Promote education & technology development {g 7

BRI SEE

(* See also http://me.hku.hk/bse/greenroof/)




Introduction 5[ j:@.l

Examples of previous studies: DLEGIHFZE 5]+

Energy and environmental performance of green
roofs and living walls &¢{ b= THAL & AEAGHYEIBE
FOER ORI RE

Design and assessment of modular green roof
systems IR0 JHER b S &Y aa T LR
Life cycle analysis of green roof urban farming
THSR BEN T RS ry a8 HA oo

~easibility study of green noise barriers 4t {LfE S
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Green roof research at a construction site office in Hong Kong
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Green site office and typical site office
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Water sprinkler




Temperature {*C)

Green roof research at a construction site office in Hong Kong
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Green roof and vertical green for construction site offices
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Thermal modelling of green roofs 4%{L /22 [E Y Z B

Radiation Transpiration

\ ‘I‘ Evaporation

Radiation: R, =R exp (-k, LAI)

PC,  WRT
y(r, +1) ( h
Conduction: q'=(T, -T,)/ R,

Evapo-transpiration: (" = —2LAl

m




Study of modular green roof systems (2007-2008)
fEuR LR THAK B A SRHHTSE
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Plastic trays (infrared photo)



Green roof systems from Germany (left) and Japan (right)
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Typical structure of extensive green roof

P R TRGR LY AL 451

— Vegetation
— Growing medium

L L L L L L L L L L L L L L LL L L Filtermembrane

Drainage layer

Waterproofing
membrane

Support panel

—Thermal insulation

@A A \ Vapour control
‘L oA A - ‘\ layer

Structural support




Green n0|se barrier j:@ﬁ = E

(Source: Highway Departrheht, HK)




Guidelines for the @8 Hui, S. C. M., 2013. Guidelines for
design and application the Design and Application of

of green roof systems Green Roof Systems, Chartered
Institution of Building Services
Engineers, London. (ISBN 978 1
906846 40 4)

B IRSH b RS aaE T B A a5 |
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Scope i

Definitions &%

Planning Requirements R &2k
Design Considerations 5% 3 = FE1H
Construction Methods jifi T. /7%

. Maintenance Issues =& RE

. Project Management J& H &
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Potential benefits BEFEE

Green roofs & vertical greening 4t{L = EA
7 54 E

Building integrated vegetation ZEZE4=4 M AE 1Y

Urban cityscape 3k i 5

Green infrastructure 4k ta Rt Ry
Possible benefits: B]fEAYIF- R

1. Environmental 35iEHY

2. Economic &%y

3. Social &1
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Potential benefits YE{EI4FEE

1. Environmental benefits: 32114 R
- Mitigate urban heat island 48 #3505
- Improve air quality [/{Z=E2E R/E =
- Stormwater management fA =3 T R 7K & BE
- Create natural habitat ZE 7T 5 2858 B
- Increase biodiversity ¥ 49265614
- Insulate and absorb sound [ 1k = & «
- Possible urban farming B {EZ i 2 3 NG

AN




Urban heat island in Hong Kong éﬂéﬁiﬁj@ MEE
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(Source: SCMP and Hong Kong Observatory)




Potential benefits BEFEE

2. Economic benefits: 270N 4z
- Improve roof durability 2= E BV T A4
- Increase roof material lifetime ¥z BRIV =5
- Reduce building cooling load and energy costs
[ RS 2 B T A BE TR AN
- Provide open space & increase property value TE
LR - A VIR EE \

- Green building credit points & image

skt ST IR




Thermal properties of green roofs 4%{k

Outdoor

Evapo-transpiration

= ARV RE

Thermal mass

Indoor

Insulating
— property




Potential benefits BEFEE

3. Social benefits: =i iR
- Aesthetic for city space E(E T & HYZE H]
- Provide community green space & gardens for
sports & leisure i1t &RHAIEE » A{F%E
BRI
- Community participation fg At & By fEfar e Bl
- Provide education opportunities Fe L2 5 fiéwr
- Enhance local employment JjI5&M 7 503E e
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School education green roof project ¥ 5= E4%(E T2
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(Source: Environment and Conservation Fund)




Green Roofs

Urban
Greenery

= [E%k o
Green City
Building Environment
GREO SR SRR
Sustainability
BIESS-C 97
| l |
Environmental Social Economic
ERIEHY &Y BHY




Green roof examples
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Green roof application is growing fast in Hong
Kong In recent years

1. Government projects (as demonstration)
BUNTEHE (7~E#z) (> 250 nos.)

2. School projects (with incentives/subsidies)
SRR E (BB R L)

3. Private projects (for “green” image)

MNIEH (R%k
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Examples of green roofs in Hong Kong &&= [A4% LAY+
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Ocean Park J&F/\E

| e
Parklane, TST 2ovbiHArEEAsg  HK Wetland Park j&23 /&

(Photos taken by Dr Sam C M Hui)




Hong Kong Wetland Park Phases Il F5 3 &3t/ & 25 —HA

(Source: Architectural Services Department)
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Government green roof projects B4tk

. fh 1: B -*Lr:; ¥ "'{? N
Sewage treatment plant 57J<F@ IEF“

(Source: Drainage Services Department and Housing Authority)
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Sewage pumping station
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(Source: Architectural Services Department)



HKU Centennial Campus & K HiHER &
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(Photos taken by Dr Sam C M Hui)




Introduce greening on existing rooftops ¥R A HYEIES | A%EA(E
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Paving and vertical greening on roof garden

Source: The Hong Kong Jockey Club Headquarters

(Source: Development Bureau, HK)




Green roof farming (Hysan Place, Causeway Bay)
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(Photos taken by Dr Sam C M Hui)




Major considerations

TEFREANR

Key factors for planning = &K=
Structural loading 4555 & faf

Accessibility sgE &8 5 212
Waterproofing JZ a5 E7K

Drainage HE7/KZEF
Maintenance 4EZE(F&

Other design considerations EHAr2¢51% =
Selection of plants (e.g. hardy plants) £ 3=Z5 47
Stakeholders’ involvement & support 2517 Ff




Major considerations

TEFREANR

Climatic factors B {ENZ=

Typhoons: strong wind might blow away the

vegetation and soil JigJ&E, : 55 E &V A

= A

Heavy rainfalls: hold and drain the rain water
without creating pools of stagnant standing water

KR A FEZKAHTRRZKHEZK

I —) o
[ . :tl:n:l
N d

High temperature: affect some plant species 58 :

SHESTHY YR s 2

Strong sunlight: solar and UV radiation 58315 F5
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Major considerations

TEFEN

=

High-rise buildings: very limitec

Sy

I%/i_zl& :

Better to ap

IREEGIE Tl e S i

)

= HNZEETER

Podium/sky gardens & » 2 HifE

Structural loading 5 1ay =

roof spaces

TPR

oly green roofs to medium- or low-rise
buildings/structures or podium roofs 5 4 2 -

==Y

b=

= JHSR L

Determine validity and cost ¥ &8 X MR A

For existing buildings ¥} 2H A5 %

ey

Light-weight greening systems §&’& 45 245




Green roof on a low-rise building 1F{E/& 520 = TH! 521!:

"

(Source: Hongkong Electrlc Co Ltd)



Major considerations
FEZFRAZR

Costs and commitments

Capital cost (direct & indirect costs) ARG AN (E.
PR RERAS)

Recurrent maintenance costs 4% &= 4G naE B -
Life-cycle costs 4= ap A HARY A

Risk of failure costs 2 Hi iy &l g gl A

Maintenance commitments 4 K5
Ownership #EH5 FE




Sustainable technologies
Rainwater harvesting [ 7K £
Renewable energy (e.g. solar photovoltalc &

wind) ®]-FA: R (AR Pz Ee YE IR EEE

lllll

Composting (for producing fertilizer) AL

A AR )

Farming & food production EEFI& LA

Major considerations
FEZFRAZR

Agricultural green roofs EZ£ = [HZEE

Edible living walls ] & I SEAE w20
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Integration of green roof, rainwater recyc
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Ing and renewable energy
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Sustainable rooftop farming o] 5 4& = [E#

Wind
energy

(Source: www.skyvegetables.com)




Experlences In the world

- B3 T Y 4K

Eagle Street Rooftop Farm in Brooklyn New York

City,

USA E[F 4L E

(www.rooftopfarms.org)

N A {

(EIPES

Green roof farm in Osaka, Japan (Namba Parks)
www.nambaparks.com 7+

(v

Rooftop container garden in Taipel, Talwan

= JHEH

KRR CHER A

=

LA s KR e tE RS AIEEfEERE S
(http://photo.xuite.net/yiutsay)

Roppongi Hills, Tokyo, Japan B8 53 5 BN 7S AR F 3k
= |HE: (www.roppongihills.com)
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Eagle Street Rooftop Farm in NYC E 4N EH = HE L,
(Source: http://blog.anandaharvest.org)




Rice paddy and vegetable plot at Roppongi Hills in Tokyo, Japan
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(Source: www.greenroofs.com)



Green roof farm in Osaka, Japan (Namba Parks) www.nambaparks.com
AT EIZIKﬂ)i (EE/ f\%) El@ ﬁzﬁ):' ]E)Ef@

(Source: wwwtreehuer com wwwtoho Ieo co. |Q and www. nambaarks com)
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Experiences in the world
& B

Examples {%1-1-: (in USA, Japan and Taiwan)

RASTHHYFT RS - ZZh A E (3:50)
http://youtu.be/i12x3156 M5V Kk

H ARz B235(TVBSE M &) (1:20) http://youtu.be/rSecném FF3A

ab iR I R LSRR TH B IEEER (2:33)
http://youtu.be/1plaRIMFY 30

ab i JHME R » SRBETH ~ FREORREE - BaReiix IR (9:02)
http://youtu.be/KHZSgZbwdL M

072 == RS- 20 T = 2E F1iE%kETH (10:29)
http://youtu.be/watch?v=J4uUg21KANU

[ A\FE#EZ] 20140515 - =TH_EHVEH/ OB (24:00)
http://www.youtube.com/watch?v=-WKHOAEwhIg
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(Source: www.time.com)



Table 1. SWOT analysis of rooftop urban farming in Hong Kong

=1 H/E

= JHAN T pHEH) SWOT 34T

Strengths - Wi B o e R R E R R A
e - FetEF RIS KA e i E R

- FHF A ETEZEE (R DUATR 25
Weaknesses |- > 2 JHE FEAYZEH]
SBE: - B B H S RT3

- AP TH R SR = i e B e

Opportunities

- AT ENEmTE KB &

s - B DASEFE & S R H e R (BB
- RSN E A/ D E S

Threats - = FHEE(E B A ey

2 - TR = H T AR R 2T 55

- BeJRHE TR K 75 R 5




Green roof research with integrated systems 4% & JBHYAEE 24558
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Urban farming on green roofs SwE IE%BFEE%#

Farming on the roof Vegetables and herbal plants

B AT ALY

Water melon 74 J[\ Green beans & &
(Photos taken by Dr Sam C M Hui; Acknowledgement: St. Bonaventure Catholic Primary School )




(Source: www.lifeisagarden.com.au)




Soil-less green roof farming (purple potato) 4 1 |2 [H4E LS S 2




N
Conclusions 4&5&m ﬁ

Rooftop farming for sustainable and livable
city = JRI M 2 SR AR 22 51 m 57 48 B b
Hong Kong has good potential for green roof

urban farming & A REFHIE ST > AT LUE
R A T 2

Need to consider technical i1ssues & local
conditions =5 & 13 {ity [l e A i HEHY (R 14
Target is sustainable rooftop farming H7& &

TT%EQE :I:TE% *Ei




(More ihformation: www.hku.hk/bse/greenroof/)




