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Problems in HK city & &3
Urban heat island ZE XY JE
Lack of greenery space fift= 4%{E25 FEﬁ
Stormwater management R 7K HEALE

Green roofs can help to mitigate the adverse

effects 4¢(LEHR] LUE B RS Fl 52 28
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Make better use of roof space
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Parklane, TST ANYIH R RE A Aschool JE S/an Po Kwong
(Photos taken by Dr Sam C M Hui) %ﬁ/%ﬁ%d\'ﬂ
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Putrajava Int. Conven. Centre, Malaysia (30 Jun 2006) Beitou Taipei Library, Taiwan (6 Aug 2007)

(Photos taken by Dr Sam C M Hui)



N | ;.
2 it F!! ‘[ o il

Carpark roof of public housing (intensive green roof) Lawn green roof (Nanyang Techn. Univ.)
(Photos taken by Dr Sam C M Hui, 29 May & 1 Jun 2009)




Green roofs in Germany (2000)

(Hundertwasser Building, Darmstadt)
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(Source: http://weburbanist.com)

Green roofs in Japan (1995)
(ACROS Fukuoka building)




Green roofs and urban farming in Osaka, Japan (Namba Parks) (2003)
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(Source: www.treehugger.com & www.toho-leo.co.jp)
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Major types FZHEAY (see Table 1)

Extensive i
Semi-intensive J228E
Intensive ZREEHY
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Roof gardens K& fEE:

Usually intensive greening with other feat
such as potted plants, pond, etc. 785 &£
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(e.g. > 15 storeys high)




Table 1. Major types of green roofs and their characteristics
1 FEERIAETASR b R ELRT R

Characteristics  Extensive fHY Semi-intensive Intensive ZREEHRY

Depth of 150 mm or less Above and below  More than 150 mm

material 150 mm

Accessibility Often inaccessible  May be partially Usually accessible

accessible

Fully saturated ~ Low (70-170 Varies (170-290 High (290-970

weight kg/m?) kg/m?) kg/m?)

Plant diversity Low Greater Greatest

Plant Moss-sedum-herbs  Grass-herbs and Lawn or perennials,

communities and grasses shrubs shrubs and trees

Use Ecological Designed green Park like garden
protection layer roof

Cost Low Varies Highest

Maintenance Minimal Varies Highest




Typical structure of extensive green roof
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Vegetation

Growing meadium

- Filter membrane

Drainage layer
Waterproofing membrane

- Support panel

Thermal insulation

Vapour control layer

Structural support




Green roofs &E{EE]B

Classify green roofs 73354k L/E
Built-in green roofs S e
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Modular green roofs
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Green
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4t (www.liveroof.com)

Tray system FEH% %

Sack system %%\Z}ﬁ (www.greenpaks.com)




Green roofs &¢{bE]R ﬁ

Key factors for planning = Z3H SR 2=
Structural loading 457E & fa
Accessibility sE &R 5 %l
Waterproofing J= i[5 E7K
Drainage HE/KZE 7S
Maintenance & (e

Other design considerations E A 25T =

Selection of plants (e.g. hardy plants) #EEfEY))
Stakeholders’ involvement & support 22517 ¥




Green schools &xEER;

A school with emphasis on environmental protection
— R B R R ER PREEHY B

Whole school participation in environmental
education S EIERIE A FHIRCAETE]

Focus on environmental protection in management
FEM o G EROEEIRERE

Resources for environmental education)ix& A [z5 1=
R ENER

Integrated with curriculum & school activities fid &
N ERTE BRSNS &

Foster students’ civil concepts &5 42 1Y/ B B
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Environmental
citizenship

Sustainable
development

(Source: Education Bureau, Hong Kong SAR)




Green schools 4REERs

School buildings in HK FiRES 4R
Different designs & ages “~ [E|AYEE s K 4E 5
Roofs for greening & JE4E1L: (P
Classroom buildings #{'=
Assembly halls 1&&f
Covered walkways 5217 A&
Limitations & barriers PRl EifE R
Lack of budget ($$) &= THEL
Knowledge & understanding 4155 S 7 fZ

Accessibility & technical issues (e.g. water leakage ear)
et Re Rt AR (A RZK )




Green schools %kBER:

Some school green roof projects —ELEE 4%
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A school In Kwong A school in Tsang Kwa O
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A green roof project with integrated systems 4; &2 [EIE HV4E & 248
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St. Bonaventure Catholic Primary School BE 37 &K = 27/

Vegetables grown in greenhouse (water-based) Herbs & vegetables grown on roof

fom E G (KE) 1 [ TRTEAR & S A TgR S
(Photos taken by Dr Sam C M Hui)
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Green schools %kBER:
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Alms of our green roof research Ffi4E{L/E
Knowledge of green roof technology FH7 15k
Assessment and design guidelines 25155
Practical green roof application EfZ )&
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Why school buildings? fy{a[fFE245s ?
They have good potential B H R 7E
Demonstrate benefits & issues E & 15 {EES
Influence community & students 22844 & K7 E24
Serve many education purposes {RZZ 5 7E

T
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Infrared photo for assessmg thermal effects
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yplcal hardy plants (sedums) used for green rof.
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Table 2. Public and private benefits of green roof systems
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Public benefits: /\ILiF Private benefits: # A F &

- Mitigate urban heat island - Increase roof life expectancy
- Reduce dust and pollutant levels - Reduce noise levels

- Stormwater retention - Enhanced thermal insulation

- Natural habitat for animals/plants |- Heat shield
- Cities and landscapes - Better use of space

- Nature look (aesthetic) - Reduced risk of glare for
surrounding buildings




Green schools %2R

Other benefits &b = [BRY H A LT RR

Urban farming # i ##4E (e.g. growing vegetables)
Make best use of roof space; may be organic

Education Z{ 5

Integrated with school curriculum
Community and social functions 1 & )&/

.

Exercises & hobbies for children, adults & elderly

Horticultural therapy
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Sensory, meditation effects; manage emotion/stress




Horticultural therapy &
Urban farming & education social functions
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Green education 45 j:::t

School green roof projects E8: 4k L2 TH
Allow school principal, teachers, students, parents,
etc. to participate @Sﬁi? ZED B4 FE

T2 BRI LR THAEE TAF
They see, feel & help to maintain the green roof

Form part of the learning activities or school
curriculum for students 40 i 24 B EE R ER AR

T HY R EE]

Provide space/opportunities for other functions e.g.
urban farming & communlty activities FgALZE ]
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Green education 435

Education functions Z{ 5 IHEE

Environmental 251
Improve environmental awareness f[5&¥E {7 &= 5%
Learning from planting 32524 (e pitegs s H 22

Scientificf}4;

Enhance science education fj[5&RI &5

Liberal study

BV

Facilitate community involvement {3+t
Horticulture [&|Zs
Allow natural functions 377 X H 2R G E)
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Green education 45 j:::t

Possible learning topics T £33 (R A7
Biodiversity 4=Y24 5614
Building & roof construction 7255 K7 J2 [ i T
Energy conservation gy gE)H
Gardening & horticulture [&|Zx
Natural habitat 5 Z3F% 23

Thermal insulation Z4EE42%%
7o AW W

Urban heat island 5 i 202
Water conservation 7KJJEENZY




Innovative green roof designs gl Hy4E LR THESE
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(Source: Havard University)




Examples of green walls %% {5EE B i {51+
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Vertical greening (net & pack type)

r'.' i
1

Various types of vertical greening

(Photos taken by Dr Sam C M Hui, 1 Jun 2009)
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Green roofs can provide many benefits to
mitigate environmental problems in cities
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When applied to school buildings, green roofs
can achieve both environmental and
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More efforts and research are needed in Hong
Kong to develop design guidelines & practical
experience for green roof application
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g,rﬁwﬁ roof volunteers in Hong Kon o“-
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(Our green roof research information can be found at: www.hku.hk/bse/greenroof/)




