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ABSTRACT

Measures to promote the construction of green roofs in Bangkok, Thailand, to
reduce energy consumption and improve the environment, were studied. Green
building and energy conservative building design principles were considered in terms
of the current building energy code (BEC). Building, energy conservation, and city
planning laws were also used.

Results were that Thailand has no legal measures specifically about green roofs.
Related organic laws are The Building Control Act, B.E. 2522 (1979) (The Act); Energy
Conservation Promotion Act B.E. 2535 (1992); and Town Planning Act, B.E. 2562 (2019)”.
Secondary laws and regulations include ministry and local rules, with declarations
consistent with green building and BEC code principles. Still, no legal measures require
owners of large buildings to design, construct, or modify buildings to meet green
building and energy conservation standards. Owner compliance remains voluntary.
Roof design or modification is defined in The Act, without including green roofs. State
funding exists to promote environmental management and energy conservation, but
no legal measures or regulations support installation of green roofs to help urban
environment and energy issues, resulting in lack of policy implementation.
To encourage the installation of Green Roof on the building. These findings suggest

that guidelines might be drafted to define measures for installing green roofs on large
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(@)

buildings in Bangkok. A comparative study of extant documentation overseas,
especially in Canada, indicates that measures may include laws making green roofs a
mandatory part of building design and modification processes, following The Act., and
define green building construction promotion, including economic incentives. These
efforts should help reduce energy consumption, resolve complex technical challenges,

and solve environmental issues in Bangkok holistically and sustainably.

Keywords: Green Roof, Energy Conservation, Urban Environment, Urban Heat Island
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& GSA, “The Benefits and Challenges of Green Roofs on Public and
Commercial Buildings,” A Report of the United States General Services Administration,
May, 2018.

" Environmental Protection Agency (EPA), “Reducing Urban Heat:

Compendium of Strategies Green Roof,” Retrieved on February 17, 2019, from

https://www.epa.gov
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' dnsdu dewlind, “Unngmialatuaseiuasnainien,” a1sad, aduize9
(weFIn1eu 2558).
2 Andrew Cole Yanders, “A History of Green Roofs,” Retrieved on January

3, 2019, from http://www.greenrooftechnology.com
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*> The Renewable Energy Hub, “History of Green Roofing” Retrieved on
December 4, 2017, from https://www.renewableenergyhub.co.uk/main/green-roof-
information/history-of-green-roofing/

* Ibid

> Christopher G. Wark and Wendy W. Wark, “Green Roof Specifications and

Standards Establishing an emerging technology,” 58, 8 The Construction Specifier

(August 2003).
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S0 yggen, “wdsaleniunnglaniou,” atui 1 2sansnisunnduaulne

WALASENNENINADN, U.15 (2552).

" naydy An59L59UTAIUN, “URIANTYT : STUURIAUFIANLLDY,” aTuN 1

NINTINNAENS AuPLINeEansunaUszmealng lunssususyudud, w.76-77 (2555),

8 gju&?ﬂsxmmmaaﬂqummiLﬁ'amiaﬁﬂﬁwﬁmu,“Mé’qm?ﬂfﬁm,” duAu
dlotudl 4 Suam 2560, 910 http://119.59.103.133/article. php?cat=knowledge&id=229

?John Magill, “A HISTORY AND DEFINITION OF GREEN ROOF TECHNOLOGY
WITH RECOMMENDATIONS FOR FUTURE RESEARCH,” Retrieved on December 4, 2018,
from http://opensiuc.lib.siu.edu
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10 Penny Kaill-Vinish, “TORONTO’S GREEN ROOF POLICY AND ROOFTOP
FOOD PRODUCTION,” Retrieved on May 12, 2018, from http://fesplanning.app01.
yorku.ca/wp-content/uploads/2011/04/Kaill-Vinisharticle.pdf

' John Spacey, “Green Roof vs Roof Garden,” Retrieved on May 12, 2018,
from https://simplicable.com/new/green-roof-vs-roof-garden

" Aunad adss, “vdsnnded - yadeniitenisdanisinely,” 213asien

n1sauzanlaenssumans 9u1ainsalumine1dy  atuinnsaudinuninivigiann

Upanssy (2549).
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" International Green Roof Association, “Green Roof Types,” Retrieved on
December 4, 2017, from http://www.igra-world.com

" aafing ¥a1uATIey wae alvive] Ana, “S189UNITUTEYIYINTTEAUYIR
aninganisiewdeeraiud,” Tunisiauenudnnisuasideluiide Jedefidwmanenis
paNUUULALADASsEIUNEIAn ASeR 3 o TsausuSvueus dledy Aouudy, 23 fguieu

2559.
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1 City of Toronto, Chief Building Offical, “Toronto Green Roof Construction
Standard,” Retrieved on February 17, 2019, from https://www.toronto.ca/wp-
content/uploads/2017/08/7eb7-Toronto-Green-Roof-Construction-Standard-Supple
mentary-Guidelines.pdf
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ﬁww%’uaquﬁmmm%u%u,” Gyardnusundugis A1e3vEataenssy UM INg1ay
Aiaung, 2552), U.13.

7 e84, .16,

'8 City Of Toronto, Office of Chief Building Official, supra note 15.

| eila Tolderlund, “Design Guidelines and Maintenance Manual for Green
Roofs in Semi-Arid and Arid West,” Retrieved on February 17, 2019, from
https://www.epa.gov/sites/production/files/documents/GreenRoofsSemiAridAridWest.
pdf
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%0 City Of Toronto, Office of Chief Building Official, supra note 15.
1 | eila Tolderlund, supra note 19.

?2 City Of Toronto, Office of Chief Building Official, supra note 15.
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# Environmental Protection Agency (EPA), “Heat Island Effect,” Retrieved
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% GSA, “The Benefits and Challenges of Green Roofs on Public and
Commercial Buildings,” A Report of the United States General Services Administration,
May, 2018.
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a9, 1.28.

AU A

“ ddnanuaneNITUNTHAININSATYALAL FIALLIYR, "NSHRIUAEY
Tuvdunive” lunsuseyguuseand 2546, IlagdinauAMENITUNINAILINSWTYERILAE

[ ] a 6 a ' a @ I I a
ANAULLANUF @uamsﬂssﬁmmmamaum BUILWA BHBINDITTU UUNYT 2546 : U.2.

& 8 v oA o oA

¥ garnsanuser1vn® Usewnalng, “ivunenswaundsdiy,” duaudioiun

2 Wwey 2561, 910 http://www.un.or.th/globalgoals/th/the-goals/
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LNSUA, 11 NINYIAN 2555.
*! Rio Declaration on Environment and Development, 1992, Article 15
“In order to protect the Environment, the Precautionary approach shall

be widely applied by States according to their capability.”
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2 Rio Declaration on Environment and Development, 1992, Article 10
“The pursuit of sustainable development requires....a political system that

secures effective citizen participation in decision making.”
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2.6.2 WUANIYBINNTEBNLUUDIAS BN TBY S NN (Building Energy
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> A3is AuBszang, “UnsmsdLESuLaEMAUUALATDIANTERMUKLINIA
9843 green building ieUszndandeulnin,” Grerdnusunidadia ausdfaians
URMINYINYTIINAERS, 2551), U.32.

*® Mary Scott Nabers, “Green Buildings with plant-covered roofs-becoming
more common in U.S.,” Retrieved on May, 26, 2018, from https://www.spartnerships.
com/green-buildings-with-plant-covered-roofs-becoming-more-common-in-u-s/

" BALKAN GREEN ENERGY NEWS, “Green roofs as a modern concept of
green building and its benefits to environment,” Retrieved on May, 26, 2018, from

https://balkangreenenergynews.com
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8 Na Lui, “International comparison in low carbon building,” Retrieved on
May, 26, 2018, from https//www.uea.ac.uk/documents/541248/11011114/Liu_Na.pdf/
Oecladaf-fe5f-42bf-bc16-03d22902fd16

* qfinudt Buuszgs, “unanuuinssmd | oranslindseudugud,” U9 13

NIENTIVYBALATTEIUALNTIU/NNSEAWIBY, 1.4-5 (2559).
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! International Green Roof Association, “Green Roof Policy Toolkit,”

Retrieved on December 4, 2017, from http://www.igra-world.com
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2 Beth Anne Currie, Gail Lawlor, Hitesh Doshi and IreenWieditz, Green Roof

: A Resource Manual for Municipal Policy Makers, (Canada, 2006), p 10.
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ﬂm%ﬂiiumiﬁﬂﬂﬁ’nLﬁ@%ﬂ%ﬂﬂﬂ?ifﬁmﬁ@ﬁu%E]QI}ELLVIHR]’]ﬂﬂ’]ﬂE}@ﬁ’Wﬂﬁ@Jﬂ’]iﬂ'aﬁ%’NLLazﬂ’]i
9ONLUUDIANTINENINVANMAIEN101TN CaGBC HAuuszasAaslasunuasunnsgiu
wazwau1n1seonwuuoimsiioi Ui unuimidlunisesnuuusarnead1ee1nsiden
aelulssimeanauiaidell 1y CaGBC agviminiisunueiuinsgiu Tearunazidame
Foyasundssm Wethinldlumauisuiisumasgusundsnulueiasifieauazain
Tumsiammleuiesa o vessemauauia wazilotsnldaivayuludomesnsuivlss
Faulasenans nsannslamdsnuy wazmsannisUaesfingiounszanainens® deuszme
wanlaiiszuu LEED adussuunisussfivenmsleniildtuatiunsnatevilanuild
Dunasilunsussifiunansznuseduindoureseiandel inusinisussiiuuinsgiu

LEED SZJE'N‘UiﬁL‘V]ﬂLLﬂ‘u’]ﬂWﬁﬂ@@qug’]u%@ﬂﬂﬂﬁ@@ﬂLLUU@WﬂWﬁﬁQMﬂJW %ﬂmsmmmmq

* Canada Green Building Council, “Green Building Toolkit,” Retrieved on

June 24, 2018, from https://www.cagbc.org
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nsldnuresemsidundn Tnensiirzuuulsetududnvauzvesnisiiuduasuuumnsanis
TAsin® wasiinaeinisfiansanfisiu 6 tnasi® fail

(1) msleusylemianiissennisodnadedu (Sustainable Sites)

(2) Uszansammslah (Water Efficiency)

(3) msldwassunieluenis (Energy and Atmosphere)

@) n1slddaguaznineinslunisneasneeins (Materials and
Resources)

(5) AN INYRIANINLIAAouN181we1ATT (Indoor Environmental
Quiality)

(6) winnssulun158enLULD1AS (INnovation and Design Process)

wnawsn1sUseunanalillmndunisdnleidl Green Roof lnumseususeine
LALRAEESUTN Green Roof luwmaluladfianunsadieliniseanwuueinsuasn1sweamn
9PsldTunsEensuINNIUsEduaasgIu LEED 1e Tnsinausinisussifiufieadesiu
Green Roof UpIUsLNALALIAN ﬁﬂ‘i%

(1) n3AnRa Green Roof uundsasiteandaymunizanudou Tavuuy
2 LEED A3An

(2) M15Anfa Green Roof Uutua1afinvesiisensaiteandymiiniz
ANuSou TiAgluY 1 LEED 1ASAs

(3) N15AARS Green Roof LitoN158AN151IWY annisluavei was
anUSinauasuuaesiiegluth Iiazuun 2 LEED inshn

() n5AARa Green Roof LiteUSSINEBITUNIUIINABUEN THAvLLY 1

LEED wASAR

w

LEED Certified (25-32 points)
LEED Silver (33 - 38 points)
LEED Gold (39 - 51 points)
LEED Platinum (52 - 69 points)
6 Beth Anne Currie, Gail Lawlor, Hitesh Doshi and IreenWieditz, supra note
2, p.14.
" Ibid., pp.14 -15.
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(5) N15AARAY Green Roof ekt iude) Tviagiuy 1 LEED Ak
6) ninfivNugneogu Green Roof LUuMYNuUKAY wazddiusinla

£

UszansSameaanistaunnigluenansndu Traswuu 2 LEED wsas

3.1.2 A1539A1AE Green Roof AMuN1M5FIUYBY Building Codes Tuuszine

KAUINT

anifeuisrfiveatszinauauin (NRC) Téussiennienssunts CCBFC
(The Canadian Commission on Building and Fire Codes) 1 iflefuiunsiamniinnsgiu
nsneadvermslulszimauauin s1ufansgiues Building Codes 3aninunsgiu
NBC (National Building Code of Canada) lnana3g1u NBC 9Muuauinsgiunisvaie
dmsunseanuUUIAzNSNoase1ANT dmsueanmsiineadiedulml wazenaisififinng
uilagauaseraslutssmeanauinn tnsuasgiudendnldsunisudlundandieide
U A.A.2015° wazansgrusanadagliiinadedulinienguane auninagiiniseannguung
manadinvesusasvissduildtifudely uwifivihenudassuatemienuiiinnnigiu
NBC TUTddmsun15Us e iuannsgIuaeIvilIsu Wi 11055 INU9aNIANLIATTIULIAG
WAUIA1 CSA (Canadian Standards Association), 1175§1U%841138411 CGSB (Canadian
General Standards Board) %38 119155 1UYBIALIANNITNAGBULAL TARALUIYIFBLUTNT ASTM
(American Society for Testing and Materials)’ \usu UJagiuninsgiu NBC fin1sivun
sadenisuszdiuanasgrumalilad Green Roof luseasiBundsil

(1) Taseadrenssuthmiinues Green Roof

(2) AraansalunEUITITe MR

(3) ms¥ulseiunsdestunisidy

(@) nsdasfiuay

(5) szuun1staaiulnlug

8 Government of Canada, “The National Building Code of Canada,”
Retrieved on June 24, 2018, from http://www.nrcan.gc.ca/energy/efficiency/housing/
new-homes/19845

? Beth Anne Currie, Gail Lawlor, Hitesh Doshi and IreenWieditz, supra note
2, p. 20.

Y 1bid., p. 21.
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1%

(6) nMsdndanarldfiuii Green Roof

(7) wWHuNI9BaN

ag19lsfnuntlssudiuiiesdudesfiansaieenssfoudu q wu
1asnslunisdestudadsousefuldsaudie uasniieudiuriesdudosfiansmu
Wasuwlasdedsduemsliiauasnadesiunnsgunalulad Green Roof MuanAsgIY

NBC 570D49A89MAUA MALNNTUTIUNANTAMIUNNT MISEOLe1I0 28

3.1.3 N159a1%% Green Roof MUNINTFIUVDY Building Energy Codes Tu
UFSNALLAUINT

o

NSAMUANINSFIUVBY Building Energy Codes Juesnisndeiilasu
mssenfuiduainainduunasnsiiilfannisidndsnunelueinsesrefiuseansam
A11SUUTEINALAUININUI891U National Energy Code for Buildings (NECB) laf1uun
mmgmsﬁyuﬁwaqmﬂ%wé’amumaiummwmmmgm Building Energy Codes 11
5 syuull fal

(1) seuunsaue1A1s (Building Envelope)

(2) szuuLasaIns (Lighting)

(3) 92UU HVAC (Heating, Ventilating and Air Conditioning system)

(4) seuUAINSeau (Service water heating)

(5) szuunaeulnin (Electrical power systems and motors)

@sjﬂqvl,iﬁﬁmiﬁmummmgm Building Energy Codes U89UsetnaALIAN

o

Tusazsgazurluusuldiutanmualunguunesig o Wy NQUUIBAIUANDIAIG, NYLIY

9

UYWAY TNInINITdLETUAe o Faunnsraiululuwsiae sy vadduegiuuinsns

o«

[y

duasuniseusnuenasunidaz Sgivuady
INMTANYINUINNINTNITNNAYNLNBUALUIATNNTABATUAL o dmTy
1 1% [ a" o £ oz '
N15n0a3s 9 Green Roof vesUsewaALAu1n 1Wuansnisngnivuadudunsianizluusas
¥ QI = o o £ %4 1 U 1 S U 1 IS o
vioadu InsdeAuldunndreiuldlunsiaziiinsnudnyuzianizvassaziios lngni15i
nann15619 9 ndrunasluvsuldlivunsaudvaniniiiosuesnuios IauuInsn1snIg

NOMUIBLAZNINTNITANATUAIMTUN19ALNAE Green Roof 283U TeneLALIAILATUNTS

' Government of Canada, “Canada’s national energy code,” Retrieved on

March 2, 2019, from https://www.nrcan.gc.ca/energy/efficiency/buildings/20675
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gousu wazgnilulfduunespiusasidudunuuliiuussmanis 9 waneuszme saud
Turane 9 WeadluussmaAlAuin1aig 1Y 11MIN1INNMLIEYadLiias Toronto 55 Ontario

LAZUININITANASUYDNIBY Vancouver 55 British Columbia (BC)

3.1.4 311A5n15MUN15IA NN Green Roof Tuillae Toronto UseinAwAuIAT
Toronto tJuifesfinseglusy Ontario Ussinawauinn Svunalngdu
anuil 5 lunivawsninie waslivuialnggaludssmenauini anyaeanIneInIe
= oA = = v A a s A& o N A a B A
Yaaleageuguiliaisuiisuiulliesihyeinuiedaln uarlivsuuiuzantesninies
-dl' 1 1 a a VY 1 12 =
au 9 luuszmauauinn wiluguggruneamgiiaunsadeaulaugisiaiuiu’ lnedes
Toronto Usgauiudgymusunaduilvaasgiundiedivsinugeiuly wasusenauiul

Yy nrganuseuninndulundios lnslutiamaisdnniuniies Toronto lanansua

a

suidefiatuayuin Green Roof 1iumaluladffiuszleviddoanimuindeuveaieslu
Hagtufimsnunudeyaluriesiuieifuusslewives Green Roof sionisdnnisinduuay
Usglorin1aaiunaasuvesiios Toronto waglaunnalulad Green Roof L1unld
wilatgmdanan Tnefinnsiwauiuleuvieiieatiu Green Roof wietunldluiios Toronto
prudumeuiildnarinindadiedu lud a.a.1990 1ies Toronto tasmuauleute
“Green City” u %auiamaﬁ’aﬂdnLﬁuﬂwsﬂﬁﬁ’ammuiamamiﬁmuﬂwﬁmam%aﬂ
Usginaiiethlugnisfauniesideduresuszimaunuini Tneiiles Toronto 131519
uuUfuRnMsEmIunsTRmIEesnsdsuUasanmgiionniaveaiies, anmeinia
Uiavinmeludies uasndsnunaununeludios Faunuufinisutseenidy 2 429" el

w30 VoIN13InvLEUU TR Tnaidunisuanslimiufswanssnuves

nsdsusdasaningienniakazauninvesenianliidulyauuinsgruluiwndes

Toronto lngkruUfuRn1sidswarilminisnisuazuinsnisnaiunsaanUsuiunislaess

12 Beth Anne Currie, Gail Lawlor, Hitesh Doshi and IreenWieditz, supra note
2, p 29.

3 Sonja Mitrovic, “Action plan for sustainable city of Toronto Case study
of green roofs,” Retrieved on December 5, 2017, from www.isocarp.net/Data/case

studies/1825.pdf
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Ani3ounseaNINAINTINA1S 9 vosauluiiies wazdiulvinunineinialuaiiios
Wasuuuadlulufiemsiinduldegnssands Tnefnsuusiilfinisdadnomuuaslasinis
9 9 Igatfuayuieatunsliwdsnuegalivsyansnm wagmathndssumaunusnly
Tuidtes Toronto Tnesnsn15ifeaiu Green Roof Iégnimundulugasi

923804 V0N 1sinvLauU IR I A uaTaununsiaudenis
LﬂﬁauwaaamwgﬁmmmmLﬁaq, amwmmm%qwéimﬁaa LAENAITUNALNUILA DI
nsdeulesiulasenisey q Wilanudaauannd

MnnsdaviukuURoRnsfanan viliides Toronto iFufinisdarandy
RGRG (Rooftop Garden Resource Group) T Imaﬁi’mqﬂizmﬁlﬁaﬁwumaza’qLa‘%u
Green Roof Tuliles Toronto aenga RGRG idunguesdnsilsiuansniils vimiitlianug
\AgafuL3e9 Green Roof Iasdnl#iin1sussyundsujoanislvfugiiisades nedd
fanlfidedldsunanszmuannsdalid Green Roof lunnaadiuiianiaiguasmatenty
warldinisnSousedmsunisnisefideiidedn “Making Green Roofs Happen” Tngnis
pysaFananReguLiuuTeI i sanfslonifasiatusuaniminadonludios
wars1eAldanesng o favdenintuainnisioadns Green Roof Tuiies Toronto

MoNAN1VeALIBY Toronto MHN1SUTEYURALINELNTII “Making Green
Roofs Happen”aeangaisisaizuazluln.f.2006 uagldousiALnun15LAgafu Green Roof
Usznaudne 4 dnuiidndad sl

(1) M3Ansis Green Roof vuerAsluaidios

(2) m3dasalasenistnseseing 9 1Ag3fU Green Roof

(3) MIWWUINTLUIUNTHN & NdaaSulvill Green Roof L1 N15UTUUS

'
LY wva

wiladeUnyagRiiefunsiaiiowaznsldusslonifinudmsunisneadns Green Roof

(4) M3a$rsnnsidrusinvesUszrunaznnsliniuiifiedtu Green
Roof

9o uLuIAN A.A.2010 @n1999ilae Toronto laUszneldua iy

Mi9edueiun159nline Green Roof Tu laedatveygRatuiioonniuaiiulu Section 108

' Joanne Lee, “Making Green Roof Happen in Toronto,” Retrieved on
December 5, 2017, from http://qgspace//qgspace.library.queemsu.ca/bitstream
/handle/1974/22020/Lee Joanne 201708 MPL.pdf?sequence=1&isAllowed=y
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vpInf Uy City Of Toronto Act, 2006 18 Toronto wWuriioansnluUseneALALIAILAY

'
va ¥ a LY

a a a o A Ao o & Y o
LN@QLLiﬂIu‘W'ﬂU@LﬂJ?ﬂWL‘Viu@m@@ﬂllf]@]iﬂ'ﬁ‘vnﬂﬂa%ﬂqﬁwuaﬂﬁmgLﬂusﬂanyﬁU@W@QOUNWUQWU

o

Taiun1snease Green Roof UUNAIANDIATABLRNNE

3.1.4.1 103NN vsnglun1sdnliisl Green Roof Tuiilae Toronto

'
Y va v a

a1 Toronto Usznalddedyd@viosduides “GREEN ROOFS”

o

Fupuuni 492 pana1umAulunguuiy City Of Toronto By-law No.583-2009 1aen1s

v v va ¥ a

Usymalddutdedydiviestuneniunisdaliil Green Roof Tnaianig Tnededeyalininann

A

IS ]

Anavinlre1A15ineas19wazAaLUata1As I nd nasa1nIuf 30 Uns1AN A.A. 2010 A9

va v 1

AufiuN13Neds e Green Roof UUMEIANBIATS ?iq%’aﬁcyagmmﬂanﬁmumwaamﬁm‘ﬁ'aﬁ’wLﬁ“flu
#usunisneadne Green Roof vunasaraAsiaeutseanidy 9 Hde'’ lawn

(1) unihly

(2) FoMUUAFINIU Green Roof

(3) N5VOBUYIMLAL AT TN e

(4) 1135 1UNT3ME3 Green Roof ¥a4kilad Toronto

(5) MyauAluayyn

(6) AsTiUSnwIsuwedAdieIiU Green Roof

(7) mawasundasnpsgrumamaie

(8) LUININITNBLNT

(9) VorNuUADU 9

15 A Water Governance Assessment, “Toronto’s Green Roof Bylaw,”
Retrieved on December 5, 2017, from file:///C:/Users/ADMIN/Downloads/rebo-
ucwosl_assessment green roofs_toronto%20(6).pdf

1 Guillaume Cardon, Jonas Bunsen and Karmen van Dyck, “Toronto’s
Green Roof Bylaw” Retrieved on December 5, 2017, from
https://www.uu.nl/en/file/45409

Y City Of Toronto By-law, No.583-2009, CA, Retrieved on December 5,
2017, from https://www.toronto.ca/legdocs/bylaws/2009/law0583.pdf
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vl Anentinusaduiifileuagfnvianizludmnanunsathuuiuldiu

A1519@3719 Green Roof UUNAIANDIAISIUINMAINNNUSUNYeIUssmAnedeiisiuazidun

o

fasaluil

1. unvnly

U 3 a

muuadenumdnrianiziazmdninianaianig q Bdumsaniy

[ '
=

Tnemundenuvad “Green Roof” Trinunefed@runas1sduiisfumdatunainniilaseasna

[ o

A a J I ¢ = 9/ [ ' = ° =] < ] d'
VlLﬂ@]ﬁ]’]ﬂﬂ’]iﬂE]ﬁﬁ'N‘UENiJH‘HEJ %QiﬂiﬂaiqﬂﬂﬂﬂaT]ll'JEW}ﬂ'TViTU‘UQﬂWGULUuﬁ’Ju‘UigﬂE]U‘VI

g lvivasydvlale wazlasuniseanuuy neasne wuasUn§esny) MUNINITFIUNNT

ne@a319 Green Roof ¥84tilad Toronto

2. YOMNUAFINSU Green Roof

fmunliernisineadrulminiednsiauladivl Avunaiuiisa
Y8901ANTIINUA 2,000 A151900A53 Ul UFeaTiN15Aea%9 Green Roof UNAQUNEIAINIY
ad i vundl

(1) 91A" 57TV ANUTSIN8991A15 2,000 — 4,999 ANS1NAST o]

Green Roof Uﬂﬂquﬁwm 20 % YDINUTISUUNEIA181ANT

(2) 91A" STV ANUTSINB991A1S 5,000 — 9,999 AS1LNAT Hod]
Green Roof Uﬂﬁquﬁwm 30 % YOURINIUUNEIANIANS

(3) D1 sTITIUIANLTATINY881A15 10,000 — 14,999 A1519LLAT Goel]
Green Roof Uﬂﬂquﬁwm 40 % VIR SUUNEIA181ANS

(4) 91 5TTIUIANLATINYB81A15 15,000 — 19,999 A15LLAT Foed]
Green Roof Uﬂﬂquﬁwm 50 % YosiuAiInUUndInIeIAng

(5) 9IS ATV R UASINVEI81AITRILE 20,000 A151940A5 TulU
fo3l Green Roof Uﬂﬂqm;léﬂﬂllﬂ 60 % BTN UUNEIA1BANT

il nsneadng LLazmimﬁauLLUaﬁamaq Green Roof 9198981015
Fosifiunsvesune uazdadldfueygnainmenunenisteusiiunsnads ua
dm3umiiga3nw Green Roof Foadulunuidorvuaiidvualinuannsgiunisieadns

Green Roof ¥adiilad Toronto A Toronto Green Roof Construction Standard

3. NNSVDBUYINALATTIUHEY

Ref. code: 25615901034552KLU



a2

N13M9&319 Green Roof AB3iin15vaRYINAINNLILNUYDITT TN
AoslfuRnusisazideannivualily “Green Roof Declaration Form” &4i1%un
= v 1 v v v v ﬁ’l dl
T8azBEATad NMeenwuulATIade YRLmunegveensiivant nmsinldusslevdluiug

[ [ v

LALYDNNUAVDINISUBINUDARNE LUUAUY

| [

el TunisveugInneas1s Green Roof MNLI1UDI81ANTANTUNTT

L g

=) %

Wioufiun150eUYINNea3 191 TNIRRALUAIDIATS 1WITBIDIAS IR RAuAsTTILTY
d115un159a A Green Roof WidiAy wazd miunsainidnisveeyy19anulainiaiinig
USuusalaseainaues Green Roof Lisifiun1evas AssIuiluun1suesyn Green Roof 3¢

Wulusuusazuszinneimisanunsivuals

4. mmgmmifﬁaa%ﬂﬂ Green Roof ¥84il99 Toronto
N1998NLUULAYNBES19 Green Roof vediiies Toronto deadulumiu
1195571 Toronto Green Roof Construction Standard #M95§14AINA1IILINUALINTAS
LATNIATTIUTUAITDIN1500NUULLAZABASIY Green Roof Safaaiinnudenndeiu
Tarfinuacia 9 lu Ontario Building Code n13iMuAN1nsgIuRInaIdzfaslidaudvmse
WasuuUasseasdensia 9 lu Ontario Building Code warldanunsarmunsvazidunues
MsMfugUanIseenLuy Green Roof wanlidrsmalaedilifiaiuasnadesdiu Ontario
Building Code ¢
TABLIATFIUTUAIT89N100NUULLAZNBASS Green Roof T0iilaq

Toronto Yfeslsznauseseasdondeluil

A. @1uUsznouwad Green Roof (Green Roof assembly)

B. 1haininsevinluuwais (Gravity loads)

C. AMuaALdes (Slope stability)

D. mmqwmLLmﬁ’qLLaw‘hLmﬂwawﬁaﬁzmaﬁw (Parapet height
and/or overflow scupper locations)

E. $hs1nsentutesussay (Wind Uplift) A3un1snTIvEoULAYOLITR
Tneimng

F. MstesiusmAsie (Fire safety)

G. dnwagrssnMslduaranulasnie (Occupancy and safety)

H. sguuiudy (Waterproofing)

. n1538U11 (Drainage)
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J. mafiuftutih (Water retention) Insususesviotaniildoad el
foanunsaasayivialy Tneduveanisinfuingesdmumnzaufuiuvesnissyuien
wazdosdulumusnnsgiures ASTM

K. MsuansUszaninmvesiiviilofiazafuayulifvanunsoogsenls
UUMAIA1 (Vegetation performance)

L. MsAnEeN#ugY (Plant selection)

M. nsanetihwesity (rgation)

N. wnun15U1593n®1 (Maintenance plan)

5. nseydRluayym
N1310a319 Green Roof flasuaayny1nuaslasuayiAain Chief Building

Official

6. AnuzfiUInudumATiafeIfU Green Roof

anrUTnwIsumailaveIn1sieaiis Green Roof Tuiiles Toronto
usisistulng Chief Building Official Usznaudie Usgs1u 1 au wag aandn 9 au saudwau
Ay 10 Au Ssvznaivesnsmssiunls 3 U uavaunsamssiunienlédnasiag
3 ¥ usemauiite duiiusnwildiu Chief Building Official uaglwAuuztmianada Ay
Juldlalunisudlalassadauinsgiusng o wazddiusaulunisnsisgeuuinsnisnoadng
Green Roof ¥84iilas Toronto yaranvziinunmssiumisiananazdeadugiinnuim
FormaluiFeanaluladifieadiu Green Roof warfimsufiRnuifuiasfuiostedmun
yo9n13rieai19e1A13 (Building Code) maididuaindnvesanziivinunguiunaindaunmy
Tuvanenedau il

(1) druvesgaduldnguunsnagesnuinsnisnisnguuieiiedfu
UVAMUATDINITNOATIIDIANT

(2) druveeanuuy

(3) druvesiifimuieadesiuian dnlseneu wasinantagaunsal

(4) druvesiiliieafiunisieadng

o = yd‘

(5) @UVDIANVINIVUTINDINNLNYITBINUNITYINIVULAENAADILNEINY

Y

Green Roof lugnduluairignicnssy way aandnenssy Lazsiuiianv1duagitieades

[

(6) druveasynrasTuaUURnuegluningnamingsy Green Roof
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7. MavasusUannsgiunamnaia
Chief Building Official 9zfa49529d0ULIATFIUNMALARIL Toronto
Green Roof Construction Standard 1Juszas uay nendsaniifinisuszgumssiuauei

Usnwsnunaiiaieniu Green Roof agkauanisuibluldsunaiunnggiuaenany

8. LUININTHELLNT
Chief Building Official ADINMUILALLHYLNTUUINIVDINITADAT Y
Green Roof wagisn1snanddluniseantkuulasias19vae Green Roof Naenmassiu Green
Roof Construction Standard
9. YOMUUADY 9|

Y o | =1 v ° i 1y aa v
?J@ﬂ’]ﬁu@sl,ua?uu‘digﬂ@U@QUUWﬂWWU@IW‘HLLﬁ%ﬂTﬂiU IUﬂimWLf\nﬂJaQ
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v wva a =

9115 ki URnuteulvvestelyditasininuinnieig wagdesseialneliugeEn

TadAn 100,000$ wALLNAN (USzaad 2,375,600 U & Suih 31 fluneu 2562)

3.1.4.2 10N IENETNEMITUN159A AT Green Roof Tuidias Toronto
UDNINUINTNITNNYNUIEA1UNLana1Iulude 3.1.4.1 uda

= o o ° | | o 1 ) vy ] %
1184 Toronto dalin1stunasnisduasudu § wWnteatdvayulvinisneasia Green Roof
Tudlosngadulagnsihunnnismaasegmansidnusuly lawn nsatuayuninisiy
laense ludnuaevainsIARuganyuLaLI198991A1SNHIUIANLTTINTD981A5 BN
2,000 m5196105 FaldogludeAuresdeUnyal Green Roof veuilas Toronto AulANE17

Y V= P I3 i o 2 i )~ ' o

Wi NllAuUsEasAagneasne Green Roof Uua1ANS M30U35IN43101A58N15MRA3I4
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Green Roof uuaImsegnaudedyailazlddedu minnilgnuiliieitensiaaauuadii

o

v

Green Roof #1L13198481A1310@319TUUUDIANT UUINTFIUA1UT Toronto Green Roof

Ref. code: 25615901034552KLU



45

Construction Standard fAwiual 1319839917 51AMTVeTURUEALUIINIL 100 $ fo M1919

LURTINUUIBIUTDIST LA

3.1.4.3 A1981991A157N3A 1A Green Roof UUAIAI81ANS IULLB9
Toronto
uasust a.a. 2010 - A.A. 2017 Ho1A57AbasuoyyInliinig

n9da3519 Green Roof UUNEIAID1ANShULIDY Toronto Useuad 420 %#a9AN wasinunveg

Green Roof Tuilad Toronto 53uAU9aY 450,000 A15191ns'° 1ae Green Roof Mifldaidea
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91A15 Robertson fUsedRun817u1un31 150 U 1luenans
drtnaudlésunnnsgiu CAN / CSA-A660 wag 1#Funi15fusosuInggiu IAS ACA72%
eh‘wdizﬂausuaammsié’%’umiaaﬂLLUULLasmimaaUImsﬁmﬂsﬁlé’%’ﬂum@mmﬂﬂﬁmm
LAUIAINTDIINUTENAGNS FOLUTN 91ASUWRaELdTin1s % e Green Roof 4u1A 4,000
as1awns TAuudu 5 vese1ans Wy Green Roof Ussuamliduuseloviildany (Extensive
Green Roof) tusiuwuy Green Roof vauilad Toronto Tugausn 9 1ag Green Roof uu

#§39A181A15 Robertson fidnwauziau fie U Green Roof AflAaunaInmatensdanIngs

8 City Of Toronto 1998-2017, “Grants for Green and Cool Roofs,”
Retrieved on December 5, 2017, from http://toronto.ca/service-payments/water-

environment/environmental-grants-incentives-2/green-your-roof/

19 C40 Cities Climate Leadership Group, “Case Study: City of Toronto’s Eco-
Roof Incentive Program and Green Roof Bylaw,” Retrieved on March 31, 2019, from
https://www.c40.0rg

% Robertson Building Systems, “Accreditation: Robertson Building Systems
adheres to intensive, on-going quality and inspection programs,” Retrieved on

December 7, 2017, from http://www.robertsonbuildings.com
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Juiegendevesiis un wazuuane 9 Tuilles Toronto uaz Green Roof UNMHIANEIANS

Robertson gadswalnistandssnuniglusimsianuiuanadnie’

AN 3.1 Green Roof UUaIAND1AS Robertson

(2) 8115 Toronto City Hall
9113 Toronto City Hall lus1msaauiiufoRnuvesizuia
\§i99 Toronto vundIAIDIAISENISAE39 Green Roof Feilauna 3,200 A1519MAT wavdl
Green Roof 47U2U 2 ULANUUKAIAI9IA1T UszNounle Green Roof Uszianluiiu
Usgloviileans (Extensive Green Roof) wazUszavldassitudily (Intensive Green Roof)
wazldihdlsamiadusiuliivemiveninnielndgayiusinugnliluvina uiidse
TneidvunedAyvain1sneasn Green Roof U1a1A15 Toronto City Hall fie tiedunts

< v a

\NuTayan1amnAlang 9 \Aenfu Green Roof 1y nsUsendandarunigluenans, mafiu
fiminn, msBnegnslinuresmdsan wasnisegsenvesiivrng 4 uenanidadinisiiide
\Aeafunsszuisanufeuvesmdsaiill Green Roof agjuundsnie1ans Toronto City Hall
Fawan15398U51n931 Green Roof Uun&sA181A15 Toronto City Hall Winlsigungives
91A15anas 2 - 4 sadwaidua Fedinavhlinisldndsaunialuenans Toronto City Hall

anad 10 Wasigun?

! Ibid

2 Linda S. Velazquez, “Toronto City Hall Green Roof Demonstration
Project (Obsolete in  2009),” Retrieved on December 7, 2017, from
http://www.greenroof.com/projects/pview.php?id=59
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AWl 3.2 Green Roof UL&IA181A15 Toronto City Hall

3.1.5 4IMINITHUNIFIALAL Green Roof UUHAIAI81A13 Tullas Vancouver

a4 < A | A 'l L Y} = a
{83 Vancouver Wuiilosviiivunaivgfiantuilsns funnvowiivewsng
wilo Zvwalugiluddui 3 mndlsaiuevesUszmanauin wazivuinivgiagnlusy
British Columbia (BC) @an1m)iluseinavadiiled Vancouver aausaumeuiiiuasiiioniyn
anmgennianigluiles Vancouver agilianuuanseainiiiesdu q lulszmauauinn 1oy

IS a a ell

ASoUILLaUNNARALUSEUI 18 BeAaLTed hay nanuIlariauvniadeusyuns
Y U 9

q U Y

3 aeAALRea?> Wed Vancouver e lannniuadlosnalaksie Earth Hour 90nAEnSSuNIg

Earth Hour City Challenge (EHCC) 90404An5 WWF ilosniludiaanifigayjsvunglunis
Jansfivanmeinieveddieslaegimaaain neinisaadiliinniglul a.a. 2020 81A13
| Ao [ = v = a s I~ o

Nnuvisiaseglulilos Vancouver agdasduainsiivassaniveusanatneiasilugud
ag9lsAfananIngfivszinaveniios Vancouver 41adudnalifiiios
Vancouver Usgauiulgmuniuluwniosngiasnsa dsiuiguialangie1uveddisnis
whlvwazdosiulymiaing Fasguraviosdiuvessy British Columbia (BO) laseusuiinig
9ONLUUKATNBAS1Y Green Roof UundIe1A1s vibindiatenasaiunsadieiniuiinug

anasuielilinssemeAugessuyfansaandavuviuluwadedla deiunisneasng

2 Beth Anne Currie, Gail Lawlor, Hitesh Doshi and IreenWieditz, supra note
2, p 34.

2 Yuausd Jostha, “idedluily LOW CARBON SOCIETY,” adufl 1 13ansih
aun., u. 22 (2559).
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a o =< ~

[ = & ) i [ H =)
Green Roof uundsane1asialuukunisvidsignimvuatuiiounlun1sdnnisuiculuios
Vancouver”

U A.A.2002 Li83 Vancouver badnUseyuidsufusinig (Work Shop)
dugidiulamdenidiuifeitesiunisdnliidl Green Roof Tusy British Columbia
Fea1nn1sUsEYaRananalanyd 33 British Columbia Ssfilymnveanisuintoyauansann
2IN1ANIAIILLRNIZLIEIY, UIAN15IIUTBAULUNITNATBULALATIFFDUTEUUYBY
Green Roof wazuranisuagauaudululivesnisdalid Green Roof vundsmiaIn1s®
aatiulul A.A. 2004 §§ British Columbia lalan1du BAIT ( BC Institute for Technology)
MNUINAITEUNITEONLUUNITIVNNYDIN “Green Roof Research Facility (GRRF)” &9n15
ALLUNITITEAINE1 LATUNTATUAYUNIINITRUIINTNNIASY LAZNIALDNYL LTY duIAY
gnannssy ulUTI e Janieatu Green Roof luldiad Vancouver Wiaaiiiuniside
Aenfuussleriuazniinfives Green Roof Iaglde1asdadiiuivuin 100 ms1awmns 1u
Y ! a v N LY v Y ’oj a a
Aa9g13luN1538LAINUNNTATES Green Roof Tun1sdanisuidy wasuszansninlunig
AIUANAIINTBUVBY Green Roof Fanan1s3dudananlagninluldlunmsimuaulovieay
wwIen1sUURAEIRU Green Roof luillaq Vancouver laglumaunsngiay U a.f.2004

A v wag v o o A ¥ o ] v o
AN Vancouver 1maiéum°lwﬂmzmmumljaa Green Roof LW1UMWRILITIUNUNY Green

a wa

Building Tasn s ludiunsnisuasiieufualuudian Southeast False Creek (SEFC)

[ '

v v = P

FuduRuiideiaunveadies Vancouver fsfifuituszana 60 1owned Tnanisiunle
p1AnsTinsegluviinn SEFC Foslifuiives Green Roof aghatianfign 50 % uagvidamazsios
flassadrafiarunsasesuiindnues Green Roof USLAv Intensive Green Roof
1¢¢he Vaditagtuaniveadios Vancouver agjseninamaitmunilouneiiieaty Green Roof
Feonafinavilionansluiiies Vancouver wanuaiiazdoadrsiuluadlusurnnazdosiinig

n9@519 Green Roof Uua1A1sae’’

% Beth Anne Currie, Gail Lawlor, Hitesh Doshi and IreenWieditz, supra note
2, p 34.

% Linda Velazquez, “BCIT GREEN ROOF RESEARCH FACILITY,” Retrieved on
March 31, 2019, from https://www.greenroofs.com/projects/bcit-green-roof-research-
facility/

I Beth Anne Currie, Gail Lawlor, Hitesh Doshi and IreenWieditz, supra note

2, p 35.
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3.1.5.1 u1asni1sdataIud Iniuni1sdalidl Green Roof Turiiag
Vancouver
J99tuiles Vancouver falaiflunsnisnianguanelddeduiu
NM3Read19 Green Roof taense walinsinunsnisduadudu q wusuldlndfundnns
YBINIINATI Green Roof L9 Vancouver laglula.a. 2011 @nwaaiias Vancouver o
oudAnazusznialduny “GREENEST CITY 2020 ACTION PLAN PART TWO: 2015-2020
(GCAP)” Fauwudanandgauszasdiiloliiilos Vancouver uillasfifd@idsaunniianlulan
aelula.a.2020 wazdvuadmunglussere1idnsud o MmN unaLuLagL38IN13
LﬂﬁauLLUaaaﬂ’lwqﬁmﬂ’m PNuLFINaTdmaliAnnsnsanas3es Green Building
Twiles Vancouver 1u Tngvilfiinnmsasundasdotygfazdormuntmunmeludies
iieliinsWaunagnsdu Green Building viliideaduilesdiderlvasnadosfunny
FINE17 ImaﬁmuﬂﬁmmiﬁéfﬂangLuLﬁm Vancouver 9¢f84aaAn13Ua0uieiaunszaniay
ann1sldndanuniglueinisas 20 Wedioud 31nTa.A.2007 uaverasisinisneadng
wdsa1nda.e.2020 azdendusinsiilifinnsudesfenisueulaeenledesnaineinis
Tasuvauwunssuiunisesnidu 2 @ ldud 1. unulfoRnsdmivorasiiiogludiagiu
uay 2. wuUfoRnsdmiveimsiindeatnatulve® il
(1) uwuiunldiuerarsifiogludiagiu 1iun n1sufuuse

Y] wa

TaUnaAn15AIUANDIAISVBNLIRY Vancouver Tusasnisinfigunsaivizaimalulaglug o
Wimann skanasnunielueIm1swarn1sUasenwsauNIEaNeanNaNBIAS WAYEINSUIANS
] [ a £ [ @ a| v 1 [

YR azAodnITTenuNsEnGauvsseInslueliihenuuessgniu
(2) wuNUlERUa1IA15NITNeas19TUTd TawA AISHRIUILNY
& 1 ::4' ) v 4:1' 1 ¥ :g [~ ::4' (= 1 & I I
nagnseg q Nazibioimsnneass@uluiiduemsnliinisuaseieasveulneanlen
20NMNDIA1TNNDIATLUIB Vancouver wagliaiasfineai1adulndsaslasuunsgu
LEED Tuszau Gold tdusgnedn lagniuuaiduuieluiinisannisvassfieiseunszan
TR NIZLAE NS AL UL U AL UNNTUaR8 RS aUNTZANAINSUDIAS RTINS ADES 197U
vl wagdalinsusuusadenmuaiierdiunisidndenuduaiinigluainsnidnisneasiuy

TusisaufefinisusSudoninuanine1dulaseds1999981A15 Green Building Tutil e

%8 City Of Vancouver, “GREENEST CITY 2020 ACTION PLAN PART TWO: 2015-
2020,” Retrieved on September 10, 2018, from https://vancouver.ca/files/cov/green
est-city-2020-action-plan-2015-2020.pdf
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wva A

Vancouver 1ag374L383 Green Roof L111UL509015 Rezoning A1uvaUgyeffl3ed Zoning &
Development No 3575 Section 10 ¥84ii04 Vancouver #3iin1511%ua11 The Director Of
. A a o v aa v v Aa i o
Planning ¥auilad Vancouver fignunaldnafiiaoyay1nlminvesoia1sininisnedsne Green
Roof U191A15 NHan1uAILazIuIn1eINUN Green Roof dUNUSAUNTATIAIN Was TULI
= I A wvaal Yo a (%
waznansenumadsaiuluauulevesasiuimienisujuantasunisasfseusuainann
fanslasueugnliaunsaneasvenasidanuguiuniingmneivualawsdeddaiiu 1
Tu 3 9939A71UNT19V881ANT Y30 TNAINTLAUAIINGIVB81ANT wazliiiu 10 % Yoeiud
o = a & A o ! 2 aa ~ a v

VAR FeuInTN13VRIMISIiuNuAINgeweteInTaenaluisnisvilsiduasuling
noa31e Green Roof Tuliles Vancouver f91unuiissnnu?

waNMNIUN153ALE Green Roof Tuldies Vancouver §aiiusingag
TuwuIn1ean1sUfUaLAgIfun1sdInnIsUIuYeLied Vancouver NiToI1“ Stormwater
Source Control Design Guildeline” fifin1sunluagalud A.A.2012%° Fawimen1suiua
sanagniavinduiielfiludruniwenunisdanisundeveadios British Columbia (BC)
(Liquid Waste Management Plan (LWMP)) @1agn18langvisngni1sinnisdauindauves
13194 British Columbia (BC) (BC Environmental Management Act) 1agiuani1an15Ujua
[ ' < 1% [ 1 g ¥ o o a o ¢ v [y
sananlulassadrananivg o Alddmiunisesnwuugiivimiuaziauiuiuugessuuns
Jan1suidy iy nsdalRINuNS A usSSNYR (absorbent lanscapes), fiszuuiniAuin

AIENYNII (Biorention facility), inn9usasesssurgdiwuulanunagueatg Ny ns o

1% '
=

(Vegetated swales), Siffuiifiunanunsaguniuld (Pervious paving), fivieszuretniiduses
andu (Infiltration trenches) wag &l Green Roof Uszinnliiiuuszleyildas laguuanig
nsufuAFenaldimuaseaziBeaiieitu Green Roof Hilunatediu 1dun nseduie
AUV, NISAAUANEANISAEITU Green Roof, Usetnnaed Green Roof WagAugii
Tunseenuuy inasianasgrutusdmiunsneadns Green Roof figdsnalminusslowi

Agluiiles Vancouver iniian”

# Zoning & Development, Bylaw, No-3575, City Of Vancouver, Retrieved
on April 7, 2019, from https://vancouver.ca

*% Metro Vancouver, “Stormwater Source Control Design Guidelines 2012,”
Retrieved on April 25, 2019, from http://www.metrovancouver.org

*! Beth Anne Currie, Gail Lawlor, Hitesh Doshi and IreenWieditz, supra note

2, p 35-36
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3.1.5.2 fited1981A159 {l’ﬂi Green Roof UU#A4A181ATSIULADY

Vancouver

(1) A3 Vancouver Convention Centre
81A13 Vancouver Convention Centre Lﬁuaﬂﬂﬂi@uéﬂsz“qu
wiausnyeslaniléfusnata LEED lusefufigsiian Ae LEED Platinum a1nAaznssunng
91151387 (CaGBO) WusunuuaasfissdudioSsufisuivaasidvuaieatuludios
Vancouver #1a4a191A15U58n8UA8 Green Roof Uselay Intensive Green Roof Y1419 6
loie$ Ugnilesiesdiunin 400,000 vila wazvganesiugang q nin 25 vlia Fsiunainis

[

A9 9 Tue Pacific States® wag ENL‘IJIW]EJEJEJWTEJ‘UENUH WU kardndldegnAlguLILIn
vanluiiles Vancouver 198 Green Roof Uua1A1s Vancouver Convention Centre @14158
aamssemauieunigluenns (Heat Gain) lugggioulsgatia 95 % uaz ann1sgaydy

AueU (Heat Loss) ludrsganunilagsda 26 %

= R ARG AT e w1 T
et L i

........ £ T AR llllil ' xl
= S t, A p

o A

AN 3.3 Green Roof UUaIAN®1AS Vancouver Convention Centre

°2 Jinny Wu, “ANNUAL MOWIING OF LIVING ROOF,” Retrieved on April 7,
2019, from https://www.vancouverconventioncentre.com

** Linda S. Velazquez, “Vancouver Convention Centre Expansion Project,”
Retrieved on September 22, 2018, from http://www.greenroof.com/projects/piew.php
?id=545
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(2) 81A15 Vancouver Public Library

a9 Vancouver laliuatiuayuunan1uiinfiddedn Moshe
Safdie, Richard Archambault wag Barry Downs luni1sutsduesniuuadaynansisasly
\89 Vancouver 1aga1A15 Vancouver Public Library gnasnuuulisiuuuyedeinisi
Green Roof Uszinniaiiuszlewildaes (Semiintensive Green Roof) F4niieaumiesinug
lysuazusn1sveaiias Vancouver 1ald Green Roof Uu#asm191A1S Vancouver Public
Library tdushagalunissniulassnisifientunisusaiuuszdnsnmaes Green Roof Tu
msdanisidureiies Vancouver Tuil a.d. 2004 nsindsszuudamuusinanisinaves
ﬁmma%amgiﬂi?ﬁaszwGYQnénLLamTﬁLﬁu’jwmsaméﬂ Green Roof UUNAIAIDIANT
Vancouver Public Library gnansaanUsunanisiwavesdsunaiuanndeanadld 48%

wazdianainusivensznaunlugsiiiinmgnisainigggSeunieludias Vancouver a

nae
mwﬁ 3.4 Green Roof Uu%&aIA19IANS Vancouver Public Library
** Legacy Emilio Ambasz Foundation, “VANCOUVER PUBLIC LIBRARY
(LIBRARY SQUARE BUIDING),” Retrieved on April 7, 2019,

from http://www/greenroofs.com/projects/vanCouver-public-library-library-square-

building/
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* AFENTINAIU, “UNUDUTNENAIY W.A.2558 — 2579,” HuAuLloTun 7
Ww1gU 2562, 370 http://www.eppo.go.th

3 9979
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