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Abstract

Background and Purpose: In the beginning, plants were used only for aesthetic purposes, but today
they are used for ecological and economic purposes such as saving energy, improving urban climate,
and so on. Since the community of vertical green coverings on the surface of buildings, through
facades and green walls, allows to significantly improving the productivity of ecological and
environmental benefits, achieving sustainability in the goals of this environmentally friendly
technology is essential and in this research is a valuable approach.

Method: Therefore, this study aims to investigate the benefits of using green wall technology to
improve thermal performance in an applied research with a combined method and relying on the
library method and citing research conducted in the field of green wall technology considering saving
energy and the environment.

Findings: The results of the study showed that the application of green wall technology in three areas
of sustainability, including: social, economic and environmental.

Discussion and conclusion: So that green wall technology will bring a wide range of benefits, the
most important of which can reduce the temperature in the building from suffering between 1 - 10
degrees Celsius, and saving energy consumption up to 65% in the field of reducing energy
consumption and also eliminating environmental pollutants and reducing the destruction of the ozone
layer and reducing the effect of urban heat islands, reducing noise pollution and ... in the field of
biology the environment pointed out.

Keywords: environmental, energy saving, green wall, sustainabili

1- Payam Noor University of Tehran, Iran. *(Corresponding Authours)

2- Faculty member of Iran Science and Technology University.

3- Faculty member of Payam Noor University, Tehran, Iran.

4- PhD, Vice President and Head of the Research and Development at Optim Design Inc, Member of America
Institute of Architects.


mailto:mahyar.kolyaei@gmail.com
https://mail.google.com/mail/u/0/h/z7l9faa48mff/?&ct_id=7cdbff500d015fd7&v=ct

YOh

e B0 Sloe 0 jow Hlge0 ‘ﬁ)l& 9 GL’S‘.) s esll b

SIVY Sgaz 50 a5 Cewl 03 peeds el (65,50 Sledlb
deeST (6 5,8 SLLET! 5L AYAI 5 ey 2SI IS B e
AT AT asye YV )3 50 () ool b lazsle & bigsye
3l 035" s g 5luky (g )lome Slml &jg 00 aZiS 4 g9 0
Sy 5 (ST 0355 s L e sl (V0 %)
e Sl Olye 4 Wy (e 0pd g eleizl g (arme
OV WS s eyl Sl plasle obel cax
g sl cole sl SO pleie 4 sew Glad Sl eslanl
Ll @il @b s sk (@) b plasle o e
3o 1y Sy e p pleisle Sl a8 (b o eols il
3leolainl aey jo ol sl iegh (M) was o lals
op @ e opl o &8l adpdy pbul e o
hratans s o Slae oy & loviins 45 o gy
G Voleds Jguz jo oS Conl aiBlo gy Ojgo g9z 48,0
5 YT Jlo 50" Wl 5Sg ol sad ools oles lazs]
ogilly LIS gy Hskaie a1y s Jlgas g9 ¥ ) Sen
slomscl o plesle glales s, W G)l> L,
o Shee a5 Woum, 4z ol 4 g wiles,S LT (glasl e
gl slod gl 5 o)1y (K 00893 b 4 o leud
ST il am s YooY s sloles 5 o slales o
Dl S &3 Jlgns @yb 5l 999,5 (Fl JLS 5 el
s)lns (2o Sl L Blie jolel il iy e
oS ol olis @b ol iy e sl s 4 Card s
5 aboyw S35 Bras alS Col e slales I eslinul
Ssldgzge slapleitle ¢ jle pglie 1y Sl izean
bales gl 1 2l Sam 5 Yo ) Jlo 5o cup WS.OVE)
5 oladhbl Gloa 5 plexsle hw Gles 9, 2 1) e
a1y pletle gles SLbI jo ol (s ey e
sl ol o L gl 5 19a &)l a3 Sl jelase

9 o3 oy p Lo Syl Camglie (o ST Sl ey

3- United State Energy Information Administration
4- Ugo Mazzaila

5- Katia Perini

doddo
aad wily Oyge b pludl Gty Gl LT b
P SN e e sl ) ot mellly S a5 aiily
it alil Lyl d ol )3 1) 593 5 s st ailiugs
b ol s g o pas sls Al walgd sl 5l oS
OWRSIIN S NCSIRE N IR T N PRSP
Iy s b Ceond 51 an j0 ash Wil oais SLu 00,950
P30 srino AL (V) Wil 00,8 slom !l Sl (Db bl
5 d p5 JSE Cem w4 ) 093 gl o
o gk 4 g wols S SesS g S sl
k¥ blSS 0yg0 4 Cnd (g0b; Dlpd b oolpen (65
bogloyen Yoo8 5Ll jo (V) axdly (ppus Loy
@ 0 b pladl Slaizlo soz 6l (535055 05,5 a8l
Sy bme (53, 2 3kl rre e Sl s iy
S5y 2 e 6 & Ol o0 ol @l 51 4T (Y) Wags e
G35 e i jpsazx a4 gyd slalad o e sl o ldl
Span Gl 5 ONF) st oMl 25l s 4 dajes
F oS5 Jed 5l ke @l g cnl 5l woged 0)lil g (6351
2 S ke b 2lof Rl b Gl Sl sl
Eb S ks Gl pas 5 @5yl Bpae ity Sl
S shie 4 by el L(F) 3)ls @y LIS Bl
oSy whd (Sler sl wile (g Lo SMSie
O e g G5l Brae a8 wluls oy (IS
2»° mm‘)—.’ "ol el gy wsslene 5 sile pleisle
R R B B O ELL S LV A (™
&35S sleanlp 4l anwsi 5 gyluly @dly 5o (V)
D5 (oo gaie (§yd DLl JoaSS (6l 0sd hroy
Sligdss (A) aS oo Lais | aanb mle a5 Jb> o
@ Wy oo kSl sls el a8 ol ools les
ol plesle gy beme 0ltb geg B b

ool (V) aws I8 /.,.;L ot G5l Bpas 0 ogas

1- Brundtland
2- Rio




ohes g SLLS

QA olo cpodr Ae 0 ko (o § buxo (55919555 g pole Yor

v Y . \
‘SLQ)l}:J n . n - ) 6Lo.) n . ”‘5;)9.49 8[.) n . "}?MJ )‘ﬁo"

Sl oy Olhaol Sy a5 wigh oo wling" e
oS L ool ool lajlas slapd plad ols oo
AVY-Y ) 09 oo ool

o )lg0 B glgil -1-Y

S350 o Slapicn it glgl 5l losle unaid
A CilS oged (wlwlpy 4 (IS jeb 4y a5 ((V0) Cewl 35250
oo ok s s lad" " (Swj ol Mans o
eonis, 5l ooliul Lulul 5y sbales (YY) F A) wigs
2GS b o team) plosdlo g 4 Lo o5
Lo sl abws 4 ond cblis b (i s slod
Jold 0085 )lens (Slaptans (VF) Wigd o 328k Com)ls
Lo o b SB Jols oS0 o5 col Vgae slo iy
Jobiie ol Jslme gl a5 il o g Sus S
G s i slobisl S it b ples el gl dpae
(V0 oYY Y coul olS

e ylgs lgd Y

Gl @ plitle Gapw; 4 SWS 0 s slajles O el
Lice a5 Conl gt ol 51 ooliiul sblse Jus & Gowe
a4 ATV -Y0) 5yl asme Cons ) gobaidl o cloz|
g o 00y S 8056 pgec I grewg b (gl wlsd 5l
S5 ploitls Sl 5 Sl (sl e s oan
o3lr] soges jew sbolsss adly 4 (YA) Coul onds oays
1y st €55 Gl 5 ame 5 (SIS Wlsh S
P T s o]y ol aluj g sletxl g LS
S bl e s ol Wilgd oy 4w 4 ) Jgo

ol 00 w10y (g 5ll 4 oliws a8 an

1- Green Wall

2- Vertical Garden
3- Bio Facades

@ e slaled 5 e slales (g5 p 1) Glamlin Grizren
Alosls plol jow slai b plaizle gl L8, S jslate
(\O)
93 L (g 9 Bus —)-)
oo oolanl bt oloj SBlaal ol s (bl ol o
ki golazBl 4(VF) (SO5elsST Blawl (gl 03950l Lol o
g OV s (Sl9 5 o S50 s Bpas 10 292 4y
Glo ity gl a8 bl 508 5 Al (o osliul
slo)lns 5 ble abhuly do jladle mlhaw 5 G350 G
B Sy o )l wZF FB See oS ol
@ @lies O0) W (oo ) (g b 9 (S3elsS]
9 9,8 Sy famme sl (555l cnl Slaal yo gl
95 5l el oo ()19 ly (63,509, e cnl o gl
Oy S b goplS gy S o b il Gleghy ol
Spsh 4 bl b g gl alulS” by 4SS L oSS
S0 g e S)les (5l a0 w8 Do sla
69k 3l oolitul 5l Jol> wilgd (o) 4 plS @ ol i3
@57 o g Sl o Sbee dpe b )3 e o
S W ol (slal y3 W 3l (anmme Cenaj 5 4555
el 0 Glgie cl Gl ) (255 Gl Sao o Ry

4 w45 aw Jool ololy s Jlgeo wilgd )

§analsS sl 6 Lons
0,8los Sgupe e 3l juw e 5l colaiul wlss Y
Sz 655l (297 48p0 &l s 50>

sl Seny Shaie 5l e s sleslaial wlgs Y

e lend 5y9L8 Y
Sitle dlas S gl 4 wilg oo (LS sty
Sygo & GlS b (goges zokaw uillgy axl o (Sog38l
sl Ju o b oles dlas o ey gy0 el aLils
oS L plazle fuilig jelaie 4 L 4 Jeatio ool 21k

Olee 4 a5 wie Gzl sl gleo Slee ol 4



Yov e B0 Slos 0 jow Hlge0 ‘ﬁ)l& 9 GL’S‘.) s esll b

GO90E w1 o £lgil 3l oolawl wlgd gasudiiws -) Jguo
Table 1. Categories benefits of using a variety of vertical green

wlgd

S wlsh

kol s

IS Guse awd

s €55 el

e sLA2 £ 5 (LS dg

S 13 adg

259055

g2 L;oyl—l saals

lgo CoisS 23!

S sloS plim Jl Grals

Gl alls syl als

S s oedl D9t

So il pals

)‘5_).& C.'a.w LgLoo QL“‘B‘ u,.dbls

G5 9 S Sl

Syl Ghale pus Sl

obeizle o Ble 4 SaS

los ke olgie & olgn 00> (pels

Lldye
sialw]

ol )l

Ol oM 5 )|

ezl gl 5 S 0 ledd alel 5 St Sl ol

ez Ly, ol

slexz! (5 sl

FELE by Gl

Oleislu (slai )o (g5las0 a3l il

ey

S5l Bpan 0 9z 4o

olesS 5 Glepw sl 5351 anse S

Sk (gs8ly 23] el

Gl jo 83L& S5

S ayyn i axts alS

dlas L 5 Ll 5l 5,55k 5 gloisl yas Jsbo il 4 S5

Sgute 4 SaS

wolaidl

(S5 51920 ¢y Glod s )lg20) (G3908 s (S i




b g S

QA olo poder Qe 0)loud o ) buxo (55919555 g pale YOA

G g @ 5k Cllisl el il e slales
o clalod 5 b s sl pleztle il 5 ibeyes
4 s (&5 Al b 1y il )0 LoyS oS il oo
Tt e Gikdgy Gl (TA) wims S pleisle adaw
Spae plple g widu sgp 1) pleile @le o Sloe Wil
Jsb o LS Goslenr 5 wase 2alS 1) g5 Al
slos sl 5 Sl Sy rizren 9w S ) lenls
oz o o 1 LSl ool e plnl Jsb o (LD
2 Ay $0ges @S e Y g Lo G 1y (V1) w8
3979 (Sbe Glge Y o Singaed peew by SL
(595 93 edians 33 e 30 Ghole 3l S ol
FV el 5 b g aste LS oSy alss @ L
Oyge orl 4 )lo |y wl e oS (59, p 45 9b > 655
oolitul iwgid glp O-Ye 7 wedioe Lalib O-Y7 oS
22 Sl Ve¥eliostico o)S 4 has 0210 T ogd o
S oo yeue S gl 51 O-Y T gl oo colawl 5, g
2 Gl 56 Glp e s 5 ) gl
slagids (IS jsb 4 (YY) aas oo &Il 1) 5,5 (slapddl
Ble Clogas p saie Sl sosee slales LS
slge 4 g wlas o Gl 5 015 oo pletsle san
olexbo gyl 5 s G LS JUl Ce s a8 S
ooaisy S lssd (Sgy st 00 (&S0l LaSls (YA e
ol e g jals b lawgs B s g olS L ead
ol b aslie jo 1) of F le a0 V-7 0 sleo
V) olo las

s ye5 5L 9 (ol HLe el -Y-F

sbe)S Sl Gk ) sszge les Wlgh oo e iligy
Gl 1) aedes Gl 4 ally BBk v 9 W
Wlgi oo 0dy Hlgps a5 Cowl 00,5 5158 rjjlﬁ_a (Y )aes
KWIM? <Y 61, plesle s pbe 5l 5l U
Gl b 5l gob; polie juw bl dawly oas als

Ci o] (Sojglsn clby 5 LS wd; sl Gand e

3- Hoyano

97 Wy & 2liwd g 0,5 es g wlgh -F
55!

S35l opsd g b pan Slals -)-F

e b g o5 Cusl Jiadie cn el 3l 0p
Aoy 4o oad il OVlEe el Joluie adsl alo,w
SRS o Slo (il a5 Ceslools (LS s (sl s
B bS5 Gilopm $lp L5 55 g5z 4o
I8 (YY) Lume 51 slos &l s alanly dy puiiions
5 65 (YY) Wyls ol Sy 3o,k ) e e l,l
L VAL (LS ety oS wles S S Sl
A oo ol ) S Jles 5y, 3l eads eole sl iole yu
iy Oy & Nlghe G3ses LAde bapiers ()
ol a5 ams sl s (glad a4 ooly (Sl 6550 65
2 00) wiS 033 1y Goleyu gz oY (65,50 Wilgs oo el
o o Glals az 0 +/0 o e les sl eolaiul L adly
wsts Sl b s W iU Oliee Wi o SIS (Slen
5 " sSsS (YFOF IO0) was e 25 A L L, Isa
g il anngs (Ugy yo 1) gileand oo S oS
Mlgise pS1te (LS Sy gLo L e ¥ Sl aS wudly o
o s 3% ez pobw 6l popatn (chaloyw )b 4 5l
plos 31 a5 wiS o oliin Sldlhas . (FO)aws als
9 e SL)l9nd 5B AT f s 5 ol Sl 0 ele
Orized 09b (o0 b sloe sl Gl il e s (slapls
Obeile Gale sy sl 551 0233 Wlsi oo p,5 Slagaldl )
S seels (A aS ol 1) Ve B VY sgas o
VAP /A SO VSTV NN 00 DU DU
dib 0,5l el aST bl pleassle alas gl ¥4
(Y8) ail o YA BAYYL oy s lode

Sbisle 1y 5 ,Khos Sgage— Y—F

bl slo ) (e 3l s slales L b plois Lo ailing,
To 3l el 5o g S (oo cdillne plesSle sle 4

% I LV L I U VR V| D Sy LIvY PO EA K- P 5

1- Di and Wang
2- Kontoleon



Yos

e O Sloc 9w Hlad (2 g 51D b sl 56

sleS oS Gk 5l Wlgs (o0 (LS gy (eizmen 109
Gl 1) Lo w4 Aty (B5L dee 5 Ol
By 5 00 (g jlwdnnds Joe baygiSTs ol ool . ¥O) s
=Y g Jlod slai jo 4> )0 V=Y 5l mhaw gles jialS aS
Sipl Srae G azmi el L2 gl o az)
o las 0 Yol A g Jlod BP0 75) il o glo e
Sty Jolibl g slos 5 elS 55T ol ol |,
& dies AYSVA B ol S ile a0 MY 5l LS ide
3 GhSen 5 Ky el oad ean LS Y ST
S 5l 6390 dged 1 gle)S SIAT b)) asllhae
spaze gles yo ol F il az o YV als G leo
ols ol il az 0 VNP LS wiles ST (6 505l
G £95 4 Ay by Sty Jaddl les mhaw sles 5o
a5 Wloo,S sdalive (il )Kar 5 55 (VF) ojls bl )l oL
P ol Sty slos (s 53 2, S 2 0598 Jsb 5o
e 0395 sk 5o 4SSl Sl wols (68 (o Cush) g
(V7)) Sl VL (s Zaghy g a8 Les (S 0)99)
sl S glye 4 glals ST dwg 90 slaled )3 uizeen
OF) col Sl glasle J51s sles Lagos 2igs osliiul
- o ol Gl San 5 jald &l gy ot plonl i
cﬁédLngLabML&o)oH&bw)ouodmlSJmo
B Adlg o .l ol T le az o V-F Sl job 4
5 e Slalad g5, 2 el )0 oud 2] (tdgy 55 G Leo
o 2 7 Lo ogum 8 (LS by g slales
O0) asly o 0l )F

S glo pw 0, Sloe —0-F

wlp ol s 5l @ il plalS 5y g s anl
YY) 9500 0ual "y Gusb 5l 0,5 S (S
B35 = e e Wlgige o 3l b i slapaldl 392
0055 KB s glojlaz 3590 50l (il GlalS o 1,
By sl Cueal Pl olaz (nl iy Y S Gk

Sgysn led 4 sote Jolo (p i Y Cogh,y ale) (pl o

2- Wong
3- Bartfelder

b gl Bl ) gy LB polie (F))ad anlss
SO gy yo sl ot ooliul (a5 gy o s
olotle Ghe slspgnl 5 a8 oo j5ue S 5l ap o5 o
wasge JA il Cow WS e Ll WSl
5 355 5 o Al oad cdlawl g oST5te gblie o Logass
LS ke sars Bl ke 4 wilsi oo ol o5l gl
as mals 1) al sl canl Zohw Ko 5 bl 5l a5
5 e lnls0 U s yen mekis Uil 5l cible (10)
ol leitle gl 5yl o Shae Sl o iete dles
sy ()5 gl sl el 4 e e slaale
Sras g bjles @b sl LBl Sl L S ases
GHSes 5 ' (L3 8D 098 oa Slils o Galayw (5351
Wsls plol o0l 50w loasle g9, 2 1y @La:}.,ilﬂ
VD) ezl s (F) L5l (clm los 45 Lials i
4 aleS L alS 5 (VF-VA) el jpame (slsa s
(V) 2io,8 cud 1) gl obo (e S Job o plexsls
b5 Sk Sl a5 o8 ST Ll g5 Jola Jue
K3bioe 53, s Jsb 5 VAWM g 15 5 a5
PV WM o 5,5 b 5l siedyg (555 e
S84 e (Mol oo hod ol 551 @ 59, 4ed Jobo
»olee ghe gl GRlB ey e slales &5 cl
o ik zge Job (5955 S9sme G5k 1) b Job

LIYOY) Wyl 1y asre Cows 45 o lgs

S slad LS g oylois b b slad LiblS —F—F

oleislu
5 25 Gl Glapitans onl 03 (ais BB (S
28 LS pols Cuss I Gl sl o cl oS 5y
S e gl Ko oleg e lbyles anl o
s glos 5 (FF) wims o Lzl ol o 1, lazslo
A5 st sbe S oniz (gl e Bl 4 lesle
Gk il (oo oo Gral8l gl oS jLae 5 050 (o0 4T

03 et Hlgas g pb e WSl g ol e b ol

1- Tilly




b g S

QA olo poder Qe 0)loud o ) buxo (55919555 g pale Y&

slajlps )3 a5 Wog (2mlS (n e SES g 05 Slapldl
Cda |y adyes andl Gl 4 plies) o a5 e alo
Oidgy &S Cowl 53 LL Al lay0 )8 ssalie s S ge
(V) 092 gl olals g5 5l lales 5 ajlgns ol oalS
obisle s p ol il ials -A-F

esiles plasdle S 550 003k (Rl slaoged 5l (S
30 emobwl i 0 0L ¢l Jgad jo el ol 0,5
a5 ol 5 AFY) aS e il leisle S5 oo rals
Ol 4 olF Y was o uals V0. By 65,50 wulgd ol
LS oo cdadlore GleiSle sled Jobbo jo ol oS > 5l Bl
Sess atwg )0 colaiul 850 pllas g b Y 5l eslanul b
o alS 4 (2l Sen 5 S slite ans bl )0 )
iy UMQ[SL: @‘5 » Y oo; o)Lf:l ‘S?)lé G’)‘)} )L.i)
Lol on 2 i Ble oy e sl Jsb 5o ol
.Y . . . .
@55 sy g a5 WS gpln S gl Bile oyl
LY uLwLMJ e LSij L.SLQTV"““‘"““" (Y\c) Sl odonm uLu‘
slos p ol il oty ami s 50 O g0 3b gle Glsxe
Il Jasl gl o 1n) 9sde gle 1) plsls
maad by, SOVAAA L o (V) aeo s lesle
4 8 5 a5 antl 2alS 8 ) gz sl 3l
tlie 3blio ;0 (6551 0 Shas (LS (Adgy 0929 Lo
.- .. ¥ . T, €
35 Oy Mes 5 g n S oy 0] 0 ¥
oLz LT gy cnl j0 wogr glie waldl T (sllo o oo oyl
Oliee sl Oy SopadBl gl il glaz,b as” wols
0% 055 g iz g ool als ey o 1) lasly 555
ol OBl (3,0 5 a9 dld lajles jo 1, anh e
3, )5 @ 5 08 Glapdll )5 558 2okl 2 ogdle s
e Sel 9 9,5 sgume 3l Szl a5 ol las mls

5 Slopaldl,s il s Coan! o Al slaol 5,55 5

2- Krusche
3- Perini
4- Mcpherson

S e 3 Gl wlgh aiilys (oo GalS (rizmen (FY)
G 3 s JU 5 s (5] b il ¥ oy
@ Wlge Hles 5o @t Galop (YY) aias (l3
;> wes gals 1) gleasle 098 gles S e )90
alS 075 el ol alis, slod logi S olaplSe adls
oU Sl ssl e 35 5 sSd Gk 5l (YY) ke
el ool a5 058 has Gl sleS a4 Wlgh e wedye
(YA) 098 03 Lo iol38l

Cagb) Sl38l g ilw SS9 aplw obmf -#-F
g andiygd G n 5o oo gle b Ll sl 36
LS (53, 2 e plosl Gislesl (Y1) 855 (on plonl lals
S Slasls o cusb, mhe a5 o olis 1S 4l
A6 laizsbo 5l YL @lo jeb 4y gy e ooz 5l oaids
BVE ot 551 6 (¥ ol Sl Jlie b & s p3ilSe
olid Az 0g leitle J2b slaa slos 51 YL ws o
P @Yl b Cosb, (oL Gidigy ) eoliiul oS sas e
(PA) 035 o olomy] ezl 5o Laa

Dy aY g pLS g by @ile Y slxl-V-¥

o
wiz dlews @ Wl oo Gog0e Jaw pohe b Ble ()
b Glozsle slod ol sadsy b (TA) wiS oy L2aliil ol
2 s ol GlS o) 5l plitle sl (lalS L
ooz 59 o Clailre zg,5 5 A3 sleS lis)
ez 5l gelym oo Ll jo s ol 4 0B e
Obitle sles g e il Sle slad 3 Cugh, g Lo
&Y lpie 4 655 iz b Wl e T3 Y ol sl
g lae so @le & (IS ek 4 (Fr) SL axsls Bl
B 5 o o L)F JUil cee s a8 (S slo 0¥
b, 5b Gl oI S 5o Ve (F) ) el Lzl
¥ Gy g ) eaisS G5 g e adien LS Al
Gl (P sgei (siluanes plesle bjlps (o)

1- Yem



Y&

e B0 Slos 0 jow Hlge0 ‘ﬁ)l& 9 GL’S‘.) s esll b

b ) 8an 5 T ST Lags ot ulas o S oo
9 e pb QS5 b leS enie S als a5 aas e
sl oyl o 55l Brae (halS wilgioo o sloles
Sgaz 50 g5l anie o g WS ez ade VUL, ayses
B gy 6l L (FY) 355 0 292 45,0 V- BS
25 SpSol b sles Bl Olg (oo o sLaS 5o
L soly @ asliie b glettle slos asile 08 zshaw
el g plettle Laos ouldl 00,5 5 09d oaide plalS
FB b 4 s slajles (FA) oo ,oss 1) 50l (oo
@bl 3l als @ lagdldl 03,5 5 oy 4 (295
bl )3 l9a slas (8l & jonie a5 LS (0SS (5 10
B @bl b anslio ;0 ol )5 il az ;0 V-0 (o o 00
OVF) 0gd oo 3blio u;%ﬂ seels g

SaiwgST wlgd-Y-0

ghw (pals Cel sty (o0 Gosb dw @ o o R
a5 sl olS jolic aws 4 Wiy oo loo —Viaigd oo
Y sed oaiSTy 5 Ll b S s SreS sl asls s
57 a5l ol a5 Gl by s Cde eizes
ool Loy oot slml alS ol sy JSLIe (Uil
LoyS & o 550 50,5 o bawgs (SaS1yy & mie dao
il 53 JB sl oo o5 prlle rege Y 2gh (o
b Gl SB gl 4 o9z g Wil oo o zghaw
ol a5 Wl aals Gleie 5, Sem 5 55 selSe (FAGYY) wiS
ool 53l s (LS ide SO slaaY 9)50 )3 0,18
$Hly 0ol Giluand s slajlns ol S5 4 a3y
O3 slyled 4 cons (Fe0b) gy (SetnsST Lulys
(0+) Klools &l )l alS g

Igp ST b abslio—¥-0

am3 55 (5 blie ;3 (Fogll s Glidl b b ol
fely sy anng o s slaysis o logas 131 sl

Ol 4 b oyl Jlo gloe 4 il oo SIS ol

3- Akabari
4- Magliocco

RS slgids 5 S ale Sperls o gl
Sboyedy g wle Gl (bl oz gl lazes o
G g ol el 3l gy S 05 13 eslial 390
mas Sglie @B F 5 1) AL rgs l eslinal e
o a5 Sloy a5 Conl S5 4y 03¥ (FY) conl 005 5l
g oo oolainl Hlaizle 5ol ).,.1[) &b plaie a4 e lg
Bl il (BLS (ibgy o5 3pd 48Tl 0wl 45
oo by 4SS LS (yaizmed g 05d (liasls )0 lon 4554
olis aie) onl 53 oas alol adlles (YY) WS i 5o
2ol obml ale Js @ (i) 53 550 Srae a5 Sl
2 SrSpir ool Tl bl ol o Gl plasslo s,
ot SLad wl8l o i 13T s a8 5l (65, B pan
wiboge ol ey 28l 5 plesle e 5 Glexsle s
(fY)

hame G j wlgé-0

St 2l pliz S Gel-1-0

OGS S5tz ek A ot glalad Saie L
Soygs & Cuonnd (o) i Dlyeesi by S 4 g aiSly
welBl (59 p soritone 3l Sk nl g olen L3
el o el (635 50 Gblo g sk (s 0t slad e
oS sl o0 Sl S50 5 o d Slod Sk Ll
OSon (nl gl oo alil b sl opix (lye @
G S e el anligsl Lyl s sbul el cul
Jyad )0 4 slsosol ohug a5 pie (Sdlo 23l jlas
5 U5 so5es S90S i (Foe Wlel (YO 5FF) 09k 0 5
S5s3I e sloySl (S legd 48 ol s,
el wlgige ' $xed @l oy Canl i sles a8l
bl Lo glos 5l e V-0 (o 08 0950 sled Gl
L oaslie o (fouan zohw Gialdl axs o ol
slogiie 1y (F7) oo bS5 b (o) S0

Sk G GloS epi als o, ool i alS

1- Macpherson
2- UHT




ohen g SLLS

QA olo poder Qe 0)loud o ) buxo (55919555 g pale Y&y

S colu pj buwgi (S0 Cons ) o undi-F-0

SH o
Jol ol pile ¥ Gsb 5l et e sl el
al® Bk 3l (b S Sl g s (20) o ldl
Gk 3l 19 (Sosll (o905 «(PY-FY 5 OF FAY5 05 5 nors
33 95 o 56 Lo dry deposition Ly alS ids
0 (V) las uals g (PA-9F) LSas ol 5,b 51 Os
Slao g By Gl Jauliss slae ady b lae ol
9 (Y=Y b ale o (b Sy e ol (B35 5 Jols
o e |y LIS ey Jaoee 0y 3l Bl sl plodil

YY) o

S5 Az g Sy
ey yo 1y Sow g Ghagh Voo Sl Gl gy Gl GRegk
Lol 03l 18 25yl g sy 9y50 e s las Sles
e led Glos Sloe plulid faghy slo 4l (n e
Bro g Sl o Sles e Cuny ol ane; 93 50
segi 3l Jels mls (I ek a4 il (oo 3l 29>
Solore 4 olitws b)), 51 (Ko el oS ols plas
$ o9t (nl 5l eoliiul wlgd plys (oo o5 Bl (ool
Gl Sy g golall (sl aope an o ) b
kol 5l Brae 2alS g Gl (e Slioged (o e
&S sk 4 g waly> 5,58 cal Sl esliiul Cudie (n 5
22 LS sl (lid die (nl o oud plamil slo aghy (o)
ol 5l oslinl alaulyy 51 (sl o Los alS azys < /0
TA G Tee aises sl 5l )50 a iSUl (liee syl
S ol plas gyl Jol mls @8ly 5o b (oo a8
o LS oy Sl e gl b gletle ailig
Oisr S sk g A5 (oo 6T sl Ll o Gleisle
&l Slogar » sude Sl jew sbals LS sle
Y obml alawly 4y il (pl 4 0,108 o plazle o
JEl ce sy a5 g Gleidle g s Jlees G Se lse

soliiul by o 51 as oln aiiwn piy gl Sudge g &S
5&1&5&@5@,;Jme@o}&loulgg‘oﬁsﬁ
2 e Sl (b Ll e o 2alS ) i ol
3992 53 i 5 Joo 3l (00D, (oo ) Lamma (s,
el sl o dnsloms (6] WIS glajlS ol Lecl 51 V/E
(5955 1S wST (60 1 agil 31 Jol car VT glals
(OY) w05 9 PN20w s (655 I3 5 ypilgmn
S8 0V oyl (55loSh 4 0l o o slo,lges 13
5 AL 85 @ a2y b o] QLIS b 4z ST s
I Sy gls o515 L pkS el wglane gble gy
ooVl &lyd &y 5 g Wlail e plo 4y |y S8 )3
ey o 6ob) oot (gile At Slalllas(BY) WS SaS
oo &5 el oads ploul s 0an¥T (55, p (BLS idgr b
STOMATO Ly COp 5,5 YU #5 ouend @ oy
Loolyen dso CodS mulais gy ogdll 5551 05 o)L
b el dOY) op)S 43325 g 0D g (OF-0V)ga sla sarY]
el b ane s e sl Cdle 65 ol
5 Sily (OA) Gl 00 dmslms S5l L) clo piamns
TS sl ) llSes 5 JL s M) jass 68
ises 5 * S 5 0 (1420) lSen 57 35S ¢ (039)
393508 (51556 s a3 |y (slo gl (V)
oxge 2 Sy 2B s g JUl g Slas colaa oS
3 eigie Sile g yuly (OF) Wl eols abl ¢ Wl
GV 5l lon (Sogll copisild e ys e oLl
ar 51 ilos,S sanlice |, 1) 1o ;5 lsn ooyl 0)3 Yoo o
ool 0,3 Yeov Sl lga Sogl Ly ale jo Ll o
stomata g b 5l Wsie S olajls (0%) wsl

(Fe) ogh J> b s oS g lalS (59, (o,8>)

1- Wong &Forguhar
2- Ball

3- Leuning

4- Colletz

5- Buckley

6- Witter

7- Minke



ey

e B0 Slos 0 jow Hlge0 ‘ﬁ)l& 9 ‘51.">|.> s esll b

U890 Baa bl by a2l 51 S e 55l (oo

IS e ol bl olien 4y o)lse ol 0,5 aie
o AHP L1 55590 sl g, 5l ooliiul b s asle

JB 3O e Slgso o Sles o L;)b.ilg: 4 thtx,»a )9.14';..0

2y aalys Al ol Sy, S sle legh

Reference

1. Benevolo L. The history of the city.
London: Scholar Press; 1980.

2. Alexandri, E., Jones, P., 2008.
Temperature decreases in an urban canyon
due to green walls and green roofs in
diverse climates. Build. Environ. 4, (480-
493).

3. Mostafa  Refat Ismail.2013.  Quiet
environment: Acoustics of vertical green
wall systems of the Islamic urban form,
Frontiers of Architectural Research 2(162-
177).

4. Claus K, Rousseau S. 2012. Public versus
private incentives to invest in green roofs:
a cost benefit analysis for Flanders. Urban
For Urban Green; 11(4):417e 25.
http://dx.doi.org/10.1016/j.ufug.2012.07.0
03.

5. Wong NH, et al. 2009, Thermal evaluation
of vertical greenery systems for building
walls, Building and Environment,
doi:10.1016/j.buildenv. 2009.08.005

6. Laurent Malys, Marjorie Musy, Christian
Inard. 2014. A hydrothermal model to
assess the impact of green walls on urban
microclimate and  building  energy
consumption, Building and Environment
73(187-197).

7. Haibo Feng, Kasun Hewage. 2014.
Lifecycle assessment of living walls: air
purification and energy performance,
Journal of Cleaner Production 69(91-99).

oo s e jlees ¥ agzg b aS ol lis b el
0595 33 9 39, Jsb o o 4 )15 5l Gl L plessle
4 Gl 0)30 )0 g o Jsb o 3 4 755 5l g plls
b Jlges 5l oolanal b aily zse Job (2l (55,5 3giune alaul
O N LS P N CEURIE S JUSE SRR
Shoslinul aanly 4 g, cul 51 el lalS Gyai g s
sl yo 4z Vo) o Jles mhaw gles e sbajles
b oo el (28 sl o Az VI Jled
a8 sl plas e cnl )3 oad plnil sla g (rizen
e Ll o s obnl 4 0l LS sle iy
Oiigy Sl sLad ;o Cusb g des (e alez 5l (ygel g
oges 5l S aS ‘5..1.7;31 3hansl o pleizle gled g e
8,5 0 5l Cailon pleizle S5 jo 6550 (205l il sle
Pl Glaie 4 olF 4 il oo GleiBle lo o jlom 4 ol
WS e cdiibee plails cles Jsb e ol <8,
2 oad plxl gla gl (owyyp il Jel> @S Geizen
Cazj W98 s (5lajlen0 a5 0ld (LA s s (55513 (s,
Gl L Glgise a5 a5 ls ol jen 4y 35 1) 00,008 ass
vy s cleo mlEl 5l s slalas o Ll culie
A5 s gleS plr S el e g v9ed 6T ol
St gl (5,58 (nl (awmme oy wlgd 5l (SO rizmen
a5 Syob 4 il (oo w0 315 alanly 4 (SisST
Sl ol o b Yo U e lajlps o p)lS
ol o Jles 005 Gizres Al wales o> lie slalao
S wS1 60yl ae sla cat VT 5l e (5luSly
S el mls (L5 sk 4y ol sales g jellgus (39,0
Voabuly @ s Jlps gla ide oS ol plas tagh
90k S RalS e b el Jold Lol ol
RSB g lsr (Sogll (o9 3y 5 i wnld Bk
A ol Cy bz ey S5 an]8 Gk ) Os
ol dels mls a5 sl S8 4 pY clildS salys
o) 50 @bty slo el ploxl (sl 5T abaii ey

IS e 688 r‘-’L' Ol 9 08 r‘-’l-’ sle pasls s




bl g SLLS

AN olo (ot A o yloud comns  Laamo (559355 9 pole Y5¥

18.

19.

20.

21.

22.

23.

24,

25.

the world of green fagades? How plant
choice influences the cooling properties of
green walls. Building and Environment 73
(198-207).

Barzegar Ganiji, Hoda (2012).
Investigating different types of green walls
and their effectiveness in reducing energy
consumption in Iran. Tehran: University of
Tehran, M.Sc. Thesis in  Energy
Architecture.S. Wheeler, T. Beatley. 2004.
The Sustainable Urban Development
Reader, RoutledgePress, New York, pp
(7-11),(in persion).

M. Ottelé, H. Van Bohemen, A.L.A.
Fraaij. 2012. Quantifying the deposition of
particulate matter on climber vegetation
on living walls, Ecological Engineering 36
(154-162).

N. Dunnet, N. Kingsbury, Planting Green
Roofs and Living Walls, Timber Press,

Oregon, 2004.

Kohler, M. 2008. Green facades — a view
back and some visions. Urban Ecosyst
11(423 - 436).

Gabriel Pérez, JuliaComa, IngridMartorell ,
LuisaF.Cabeza. 2014. Vertical Greenery
Systems (VGS) for energy saving in

buildings: A review.
RenewableandSustainableEnergyReviews3
9(139-165).

Marc Ottelé, Katia Perini, A.L.A. Fraaij,
E.M. Haas, R. Raiteri .2011. Comparative
life cycle analysis for green facades and
living wall systems. Energy and Buildings
43 (3419-3429).

A.K. Pal, V. Kumar, N.C. Saxena,.2000.
Noise attenuation by green belts, Journal
of Sound and Vibration 234 (1) (149-165).
Wong NH, Kwang Tan AY, Chen Y,
Sekar K, Tan PY, Chan D, et al. 2012.
Thermal evaluation of vertical greenery
systems for building walls. Building and
Environment; 45(3):663-72.

8.

10.

11.

12.

13.

14.

15.

16.

17.

Mahmoud Haggag, Ahmed Hassan, Sarah
Elmasry. 2014. Experimental study on
reduced heat gain through green facades in

ahighheat load climate, Energy and
Buildings 82(668-674).
Thompson JW, Sorvig K. 2008.

Sustainable Landscape Construction; A
Guide to Green Building Outdoor. (2nd
Edition) United State of America: Island
Press.

Susan Loh, 2008. Living Wall- a way to
green the built environment, available
online. a www.environment design
guide.com.au/ media/Tec26.pdf.

Fioretti, R., etal. 2010. Green roof energy
and waterrelated performance in the
Mediterranean climate .Building and
Envir- onment 45, (1890-1904).

Kontoleon K, Eumorfopoulou E. 2010.
The effect of the orientation and
proportionof a plant covered wall ayer on
the thermal performance of abuilding zone.
Build Environ 45(1287-303).

H. Feng, K. Hewage. 2014. Energy saving
performance of green vegetation on LEED
certifiedbuildings, Energy and Buildings
75 (281-289).

Ugo Mazzali, Fabio Peron, Piercarlo
Romagnoni, Riccardo M. Pulselli, Simone
Bastianoni. 2013. Experimental
investigation on the energy performance of
LivingWalls in a temperate climate,
Building and Environment 64 (57 66).

K. Perini, M. Ottelé¢, E.M. Haas, R.
Raiteri,2011.Greening the building
envelope, fac, adegreening and living wall
systems, Open Journal of Ecology 1(1-8).
Irina Susorova, Melissa Angulo, Payam
Bahrami, Brent Stephens. 2013. A model
of vegetated exterior facades for evaluation
of wall thermal performance, Building and
Environment 67(1-13).

Ross W.F. Cameron, Jane E. Taylor,
Martin R. Emmett. 2014. What’s ‘cool’ in



Y&d

e B0 Slos 0 jow Hlge0 ‘ﬁ)l.'; 9 ‘51.">|.> s esll b

33.

34.

35.

36.

37.

38.

39.

40.

Building and Environment 45 (2010)1779-
1787,
http://dx.doi.org/10.1016/j.buildenv.02.005

Rabah Djedjig, Emmanuel Bozonnet,
Rafik Belarbi. 2015. Analysis of thermal
effects of vegetated envelopes: Integration
of avalidated model in a building energy
simulation programRabah. Energy and
Buildings 86 (93-103).

J. Facer, C. Kendall, R.A. Fenner, S.
Brown. 2007 Can Greenery make
CommercialBuildings  more  Green?
Cambridge University Press, Cambridge,
MA.

G. Pérez, L. Rincén, A. Vila, J.M.
Gonzalez, L.F. Cabeza. 2011. Green
vertical systemsfor buildings as passive
systems for energy savings, Appl. Energy
88 (4854-4859).

Samar Sheweka, Arch. Nourhan Magdy.
2011. The Living walls as an Approach for
a Healthy Urban Environment. Energy
Procedia 6 (592-599).

Environmental Protection Department,
Climate Booklet for Urban Develop-ment,
Environmental Protection Department,
Stuttgart, Germany, 2008.

Peck, S.W., Callaghan, C., Kuhn, M.E. and
Bass, B. 1999. Greenbacks from green
roofs: forging a new industry in Canada,
Status report on benefi ts, barriers and
opportunities for green roof and vertical
garden technology diffusion,
Environmental ~ Adaptation  Research
Group, Environment Canada.

G. Minke, G. Witter, Hauser mit griinen
pelz. Ein handbuch zur hausbegrinung,
1982.

P. Krusche, M. Krusche, D. Althaus, I.
Gabriel, Okologisches bauen,
Herausgegeben vom umweltbundesamt,
Bauverlag, 1982.

26.

217.

28.

29.

30.

31.

32.

N.H. Wong, et al.2009. Thermal
evaluation of vertical greenery systems for
building walls, Building and Environment
(2009), doi:10.1016/j.buildenv.08.005.

S.W. Peck, et al. 1999. Greenbacks from
Green Roofs: Forging a New Industry in

Canada, Status Report on Benefits,
Barriers and Opportunities for Green Roof
and  Vertical Garden  Technology
Diffusion, Environmental  Adaptation
Research Group, Canada.

F. Bartfelder, M. Kohler. 1987,
Experimentelle untersuchungen zur
function von fassaden begriinungen,

Dissertation TU Berlin 612S.

E.A. Eumorfopoulo, K.J. Kontoleon. 2009.
Experimental approach to the
contributionof plant-covered walls to the
thermal behaviour of building envelopes,
Build.Environ. 44 (1024-1038).

D. Tilley, J. Price, S. Matt, B. Marrow.
2012.  Vegetated Walls:  Thermal
andGrowth Properties of Structured Green
Facades. Final Report to GreenRoofs for
Healthy Cities-Green  Walls  Group,
Ecosystem  EngineeringDesign Lab,
Environmental Science and Technology
Department Collegeof Agriculture and
Natural Resources, Maryland, Agricultural

ExperimentStation, University of
Maryland, College Park, pp. 163,
Available

at:http://www.greenroofs.org/resources/U
MDGreenWallResearch(FinalReport).pdf.
R.M. Pulsellia, F.M. Pulsellia, U.
Mazzalib, F. Peronb, S. 2014. Bastianoni,
Emergy based evaluation of environmental
performances of LivingWall and Grass
Wall systems, Energy and Buildings 73

(200-211).
C.Y. Cheng, K.K.S. Cheung, L.M. Chu.
2010. Thermal performance of a

vegetatedcladding system on facade walls,




QA olo cpodr Ae 0 kot o § buxo (55919555 g pole \id4

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

ohes g SLLS

Giachetta A, Magliocco A. 2007.
Progettazione sostenibile. Dalla
pianificazione territorial all’ecodesign.

Roma: Carocci.

Sinha, R.K., 1993.Automobile pollution in
India an ditshum an impact.TheEnvir- on
mentalist 13(111-115).

Saumitra V, Joshi, Sat.Ghosh. 2014. on the
air cleansing efficiency of an extended
green wall: A CFD an alysis of
mechanistic details of transport processes,
Journal of Theoretical Biology361 (101-
110).

Chen WY, Jim CY. 2008. Assessment and
valuation of the ecosystem services
provided by urban forests. In: Carreiro
MM, Song YC, Wu J, editors. Ecology,
planning, and management of urban
forests: International perspectives. New
York: Springer; (53-83).

Martin NA, Chappelka AH, Loewenstein
EF, Keever GJ. 2012. Comparison of
carbon storage, carbon sequestration, and
air pollution removal by protected and
maintained urban forests in Alabama,
USA. Int J Biodivers Sci; 8 265-72).
Nowak DJ, Crane DE. 2002. Carbon
storage and sequestration by urban trees in
the USA. Environ Pollut; 116(3):381e9.
Nowak DJ. 2006. Institutionalizing urban
forestry as a “biotechnology” to improve
environmental quality. Urban For Urban
Green 2006; 5(2):93e100. http://
dx.doi.org/10.1016/j.ufug.04.002.

Nowak DJ. 1994. The effects of urban
trees on air quality; pp. 1e4. New York.
Yafei Wang, Frank Bakker, Rudolf de
Groot, Heinrich Wortche. 2014. Effect of
ecosystem services provided by urban
green infrastructure on indoor
environment: A literature review, Building
and Environment 77 (88 100).

McPherson EG, Simpson JR .1989.
Livingston M. Effects of three landscape

41.

42,

43.

44,

45.

46.

47.

Shaneh Saz, Marzieh (2013), Designing a
suitable model of green wall based on
reducing renewable energy consumption in
Iranian  architecture.  Payame  Noor
University, Master Thesis in
Architecture.E.G.  Mcpherson.  1988.
Impacts of vegetation on residential
heating and coohng, Energy Build. 12 (41—
51),(in persion).

White KS, et al. 2001. Technical summary,
climate change 2001: impacts, adaptation
and vulnerability. In: McCarthy JJ,
Canziani OF, Leary NA, Dokken DJ,
White KS, editors. Climate change:
impacts.

Koppe C, Kovats S, Jendritzky G, Menne
B. 2004. Health and global environmental
change; heat-waves: risks and responses,
series no. 2, energy, environment and
sustainable development. Copenhagen:
World Health Organization.

Taha H, Douglas S, Haney J. 1997.
Mesoscale meteorological and air quality
impacts of increased urban albedo and
vegetation. Energy Build; 25(2):169e77.
http://dx.doi.org/10.1016/S0378-7788
(96)01006-7.

Akabari H, Pomerantz M, Taha H. 2001.
Cool surface and shade trees to reduce
energy use and improve air quality in
urban area. Solar Energy; 70(3): (295-
310).

Eleftheria Alexandri, Phil Jones.2008.
Temperature decreases in an urban canyon
due to green walls and green roofs in

diverse climates, Building and
Environment 43(480-493).
Perini K, Ottelé M. 2012. Vertical

greening systems: contribution on thermal
analyzin on the building envelope and
transactions on ecology and the
environment, vol. 165;P. 239e50 http://dx.
Doi.org/10.2495/ARC120011.


http://dx/

ey

e B0 Slos 0 jow Hlge0 ‘ﬁ)l& 9 GL’S‘.) s esll b

65.

66.

67.

68.

69.

Thornes J, Bloss W, Bouzarovski S, Cai X,
Chapman L, Clark J, et al. 2012.
Communicating the value of atmospheric

services. Meteorol Appl;17(2):243e50.
http://dx.doi.org/10.1002/met.200.
Bolund P, Hunhammar S. 1999,

Ecosystem services in urban areas. Ecol
Econ; 29(2):293e301.
http://dx.doi.org/10.1016/S0921-8009
(99)00013-0.

Akbari H. 2002. Shade trees reduce
building energy use and CO2 emissions
from power plants. Environ Pollut;
116:119e26.

Gonzélez-Oreja JA, Bonache-Regidor C,
De la Fuente-Diaz-Ordaz AA. 2010. Far
from the noisy world? Modelling the
relationships between park size, tree cover
and noise levels in urban green spaces of
the city of Puebla, Mexico. Interciencia;
35(7):486€92.

Irvine K, Devine-Wright P, Payne S, Fuller
R, Painter B, Gaston K. 2009. Green
space, soundscape and urban
sustainability: an interdisciplinary,
empirical study. Local Environ
;14(2):155e72.  http://dx.doi.org/10.1080/
13549830802522061.

4.3@..0& sl M‘ﬂ)ewﬁu\ M\J&eﬂug
b dad i () B A (slgiil 3 g dad i ot
28 Gage g4lla) |n Persian M)".ub,g JAl

a5 Ly Ky o4 Gl

58.

59.

60.

61.

62.

63.

64.

treatments on residential energy and water
use in Tucson, Arizona. Energy Build ;
YY) YVe38.

K. Perini, et al. 2013. Vertical greening
systems, a process tree for green fac, Ades
and living walls, Urban Ecosystems 16 (2)
(265-277).

Heisler GM. 1986. Effects of individual
trees on the solar radiation climate of small
buildings. Urban Ecol; 9(34):337e59.
http://dx.doi.org/10.1016/0304-
4009(86)90008-2.

Huang YJ, Akbari H, Taha H, Rosenfeld
AH. 1987. The potential of vegetation in
reducing summer cooling loads in
residential ~ buildings.  Clim  Appl
Meteorology; 26(9):1103e16.

Simpson J, Mcpherson E. 1997. The
effects of roof albedo modification on
cooling loads of scale model residences in
Tucson, Arizona. Energy Build; 25(2):
127e37. http://dx.doi.org/10.1016/S0378-
7788(96)01002-X.

Konopacki S, Akbari H. 2002. Energy
savings for heat island reduction strategies
in Chicago and Houston (including updates
for Baton Rouge, Sacramento, and Salt
Lake City).

Nowak D, Crane D, Stevens J. 2006.Air
pollution removal by urban trees and
shrubs in the United States. Urban For
Urban Green 2006;4(34):115-23. http://
dx.doi.org/10.1016/j.ufug.01.007.

Taha H, Konopacki S, Gabersek S.1996.
Modeling the meteorological and energy
effects of urban heat islands and their
mitigation: A 10 region study; Berkeley,
CA.



http://dx.doi.org/10.1016/0304-
http://dx.doi.org/10.1016/0304-
http://dx.doi.org/10.1016/S0378-7788(96)01002-X
http://dx.doi.org/10.1016/S0378-7788(96)01002-X
http://dx.doi.org/10.1002/met.200
http://dx.doi.org/10.1080/

