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MMM 12 IR YIDN DY VINIRIPR WP - V1ap R wwan . .3
PNTRMPNY \NNIPR IR ODVLD

- NRN NNMLIANLI P TY DMV - TNIR I AMvIanv " Y 4
DIXPN - DMLY NNVIQNAL NN HY IR P, PDTN Mnoa
.Jy2a0N N2aon by npPmn

N NYNY,PRT Y DIpNN IMMN IR DPXYAN DRAN-Dmbw mnon .5
DM DY van

17T TR MINWNRN X1 IR Y MDY MNXy QPN -InamMm» TR .6
VALY MT NN DYDY

DMWY NN, 07Ya0 D°2°YNNY MyTnn - N1Yav mayn oy wp .7
JIRM] ]'I’J‘I'TIPN N2YN Yw D aNn 0N 07N DNy
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Vap T

2VIVN YY N R e mYa  IPDMR NMATNY DNPNNA Yav MinT awinn
Y IR YA IRXNIN MMOYDPY °ax1 ,MMY VAN, DMN ,D0p» 2R
YW DMpPN .NMI3N N2°2D2 DODPY IR XY D1 MDY, MININ NPX] N0
MY I TIDY NAYY D7YIAL DIMM DMK NMNMX YA D000, D050 YY Mardp
Papn 0NN Y2 WK (0 MMy 1N MoYa Yy MM> 122) *2'DILIKR 19N
12xN2 V19N Yw NYapn P DN DPNNAR DN MY :yavn Dy P N wp
NMX2 VTN IR NN T YY MIw yav MnT YY Inra apimn mnn 2yavn

D’TPYY NNNANM NAMNN

291972 112N 'DIaT 3 Dy’ yav MnT NP Mvp ina

,1P12N RN ’TIP'? °9122°D MPNPNN - NfamnranMmammnme .8
07PN 07PN PNTD IR, MMLOPYL

YN MDY NITYA TWR YD D'0INYN DN - Yava oy Mimnman. .9
IPN2M DIpn NINN DIXM DPMPNn PANPRM PR9NIN IR apwn

NINT2Y TN PN P2INTND TAXIN WY MMDID Y TN -1TP1madn .10
.yava NxnY \maw

55nn bw rawx

NnTHIMNN Apwnn NR Y212 AT .vava Nrann mMxn? onenn YHnn Yw yaon
1OW N2WNN NPOR NANPN N2ADY 1ayn MY YNon nrad 1YY nwa1am
LaN nyacn ;e n 0an NN MNIN VYN 12100M YT X9 R
NPTNN NNN.MMPYLA YW PR PDINYR JTHYN DNONN TWRA 128 Yw Mnan
NPaNIM MMXN Y NIM2M NIMyN 11X N1V MY 2501 b yavn Yw 1nra

Y2ap 071 52N Yyabnn 0'0aT DY NMArnnn

:012°ar1 110N DIaT NY2IR Y12 HoNn Hw var
DM 2pYn TNXY PN YR V19N 1Re AR -anmbd van .11

272700 M2°Yan DITA N N2°200 *RINN POR MDY 1w Dipn -vbpn .12
21OV PNNRA NN DTRN 12

IR IPPYN DYaMYN MR T YY Nwnn ,qon yTnd nnvann - pnnon .13
12200 TINY NP Py DIND DTN NR 0NN D01 DPWIN D1

JNRMMPLL VXK DY 2wnin NN DrR-nMAD .14

TNXY 14TV 1-1 1701900 T HY IX1PN 191X YR NIANY DNPNI AT 19D TIRD
[117]-2 y22» 2aNN5 LIM [5T] 2 YN DN YW MNM,RANTY .071PAN MDN» NN

VIV-MN12 01

MNNN NP IN TR DIpNNY 1°5ara 2229 NMTyn 21N DR wpb 1
DINNM N212°Dan DINNN 22°DNpn DINNN DRAN DPNN wal-qun
TR MIPNN IN MTIYNI,MNY MNI12 IMMIKI 11PN IR NMTY 20011an
.DN22DN NYawin DR 2 5Y Pwain ANMIm MN’12N T2 1apnd nan by
52 5w IXP NN 197X ,VA0-MN2 7D HW DR DRI 1 RNpnw nan by

Suites M TN NP TN HY WTNN 11Xy
,Toyo Ito 21T 1 Yy axwww Avenue
NP2 MMX Yy XY 119D ,NNOX122
AMANM MPTNHXM MR PNYN DR ©ITAN
mMnw Mnar %2 55NN 074 YR Nonn

© Asali/Flickr

-1 MIRXAIN TN AR

,Fort Worth Water Garden
MMNY MN211 Y2 .0DpL , MM bMa
© JayRaz/Flickr
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TN, AN awnn 2232 qon yTnb
72110 MNRA NR - 1PN NN MR
,(CDC) mbnn nyam mpad
www.cdc.gov.il/hrgol/wellbeing.htm

AWINN MYNPNI 122 qD1I Y

“Mazes and Labyrinths” p1a Nz ,“yn>”
Healing Spaces 1apa

(95-124 o1y ,Sternberg, 2009)

nyawin %y 120 XN gpn T
RN MNM2N HY VAN

Your Brain on Nature X1 NN
(Selhub and Logan, 2012)

DNMNMNN 20 QDN VTNY

Sy LYW DIV NDIVIIM
N Wa-q0n mayn
Principles of Neural Science
(Kendell et al., 2013)

MM, DDA, DNNNNN YW NHAL 11D DR WAI-q1 MIIYNNI NNR
1229 1 1920 AR LPOR MYPN 92a1aN 122NN NPAVIVDNY D°N2AD Yo
Wa3-q1 Myawm 0729121 122N *DI1aT Pavw 0°onn

VX’ °D2n2 Typpan

1YY NNO12°N DR DY 2T 1HDINN Mrr DR Y912 200nanpn mpann
NS NPT NP 25 NMwn ,ownh NP IR PN T2 w1 Tinby,wnd
DN IR RN VI ARIPY MY N2 DAY 122 NNt mMown
NP 250 NMYN NID 220 IXN Nya 02 AXIND N2°2pa Tipan? D mna
NP NPHPIN Ma”Y 1MYNNY 121DV AT TNIRD 120 IRXINDN, IR NN N
.(Kellert et al., 2008; van den Berg et al., 2007 ,kANT5) .072LINPN D°IRYNAN

,T75011 M2IYINNY MMINTIN PabY D™MYY VIV DY 0PN IR O'PTH DWp
vYx1Y 1YY NN Jan ARXIND MY )12 1YY Maan 21oanpn Tipann N2
DY DPILINP MMPN KV INYN IWRA NP 1T MTPmMN Mnvwn

PRI I IPN212°Da MK’

,290 NMYN ,Myn 5w MYNDNN 1712 IR NYY12 Neavi’pan mannn
ynY axnn mpw Yy my’awnin yavh mann 5512 .m0 axm mwan ,nann
DIP°W Npapn Iyav N2a0 YW NN 2 IRXA DPWyNn D1pnn ,ownd .0
XN MYIaMm 71292, Ma”y ,bya ,nTIN,NNN Y» D11pn MNa) N Mai v
LRANTY) .DYanN 07y DaRNN N TNTY N2ADY RPN YN MmN
.(Alcock et al., 2013; Barton and Pretty, 2010; Hartig et al., 2003, Hartig et al., 1991

7221 N2ayn NYNN PR NPNYNN IR My Irnd M neab12’ban mannn
JPN2°Dan Nannn 122101 2N TpPan 0’pnwn Nnian nMnNmn nan

TP290) I TPNOPPa MX12

M2YNN,MPRIN TOW-1IY Ny Iwn M2Iyn IR M2 NPAYrran maann
Dy MIMYNNA NPNAYYTan MaAnnn %Y Y50 Pran mnam NrTprsn
MM "20DN TN DT YNY DTN, DN YW Ny mYoa yavn oy wp oD
2N MY Ixp YNY . (Park atel., 2009 :xANTY) 072 (LR ) yNYN NINNN
55NN ARXIN2 DMAN YNY 132,072 YNYN NNMN M NR 250 Ny AP DR
MM YR NPYNY 12yn MIANIANNN ARXINI N, VTN XM 2370 TR 1M R
TMOPTaN MK 2N NITENY VN ynd XN "2 AR ,NNNN Mmp 8 RXNN

.(Kandel et al., 2013) bw

A2ANDY B3 IR QRN 1T PN IR 1T QIR NNYYTA MOyn N2 v
IWANNN 2N NITYA DPN2AD YNY 1Y NenYeTan mannn nx 7T1av i
.(Steg, 2007) N2YNY pTa DPY 295 AN ANYNA DY MYYIRNN
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N> MM *5°ara NN "maT.11vaw

MM MNN 2XN NQW 22°02Np Tipan ,YNYn NNNan? My»onn NANN "0aT 14-n TR Y2 YW Nrxpnan IR NIRNN .1 1Yo
NP2 YV IWRI NI WIDY TV NNR TPAN2 YW DD D2MDN INY pXIN 2 PANR YT T HY 020NN DPDIAT JRIRD QM
ANy N1 nyawny 10Yw HN'XILIaM MpXIN 1N 12°97), 0y NP Yw PHnN 1Nayy , NPMaR NPRI YW 09172 MmN v 20 Ma»xn
DDA NN Yy p*apn PN IXpn YTNRn IR, MR NIINN P2 09020 TWPA TAINN DYIN 1PN YW IMyNnwn 112 PR ORY Tyl
1192 2N DIATI NYAwM NIINN DIaT M2WNY PN

maTyn miaxn,va DMVMP DWIX] Yn" nnnan o'maTh 14
"ban wrm nwnan by marn nyawn 251 nmn/nbvann Mamyna Naw POTM DTAYNY NTMA -
(Barton and Pretty, 2010) (Biederman and Vessel, 2006) (Brown, Barton, and Gladwell, 2013; NI WP
van den Berg, Hartig, and Staats, 2007; AV D
Tsunetsugu and Miyazaki, 2005) SRR
N"YLINA MNM22 DPNDAN DAY DMLMMPN DWYIXIN Yy marn nyawn nm nTIM»MvponoTn \m‘: nT™mn
wai nbw (Mehta, Zhu, and Cheema, 2012; Lj_ungberg, an.‘l nmmnn
(Li, Kobayashi, Inagaki et al., 2012; Neely, and Lundstrom, 2004) (Park, Tsunetsugu, Kasetani et al., 2009; Hartig, ’b}{'l'l'ﬂ NI, 1wl-"
Jahncke, et al.,, 2011; Tsunetsugu, Park, and Evans, Jamner et al., 2003; Orsega-Smith, Mowen, yavn oy
Miyazaki, 2010; Kim, Ren, and Fielding, Payne et al., 2004; Ulrich, Simons, Losito et al., 1991) '
2007; Stigsdotter and Grahn, 2003)
apn Yw NP manann mTn M axa "MponoTn an PNTN Yy marn nyawn
25 nmwm MLNAN’DA D22XYN N2YN MYy NN
(Windhager et al., 2011) (Li, 2009; Park et al, 2008; Kahn et al., 2008; V13p 12RY
Beauchamp, et al., 2003; Ulrich et al., 1991)
NI NNt NN YW noan maw 20 5%y marn nyawn n'waix nnnn,mnun by narn nyawn
(Alliesthesia) Hartig et al., 2003; Hartig et al., 1991; nMam
R. Kaplan and Kapl. mry
(Parkinson, de Dear and Candido, 2012; - Kaplan and Kaplan, 1989) (Heerwagen, 2006; Tham and
Zhang, Arens, Huizenga and Han, 2010; Arens, Willem, 2005; Wig6, 2005) nmMovIanyv
Zhang and Huizenga, 2006; Zhang, 2003;
de Dear & Brager, 2002; Heschong, 1979) TNR MMM
NN NPA1 M2nn maTynaxa M2 T DPRITIDMN nhMmaw NT11A,Y2110 NPINN 11220 ,0°¥NY nnnan
(Windhager, 2011; Barton and Pretty, 2010; | (Alvarsson et al., 2010; Biederman and Vessel, 2006) oTn Yn'J'l Pa1Tn
White, Smith, Humphrygs etal, 2010; (Alvarsson, Wiens, and Nilsson, 2010; b\’J mnan
Karmanov & Hamel, 2008; Biederman and nMY%12°0an NMaynMm npvann Naw i B
Vessel, 2006; Heerwagen andOrians, 1993; fheasantFisherjWattsietaliR00] om
Ruso and Atzwanger, 2003; Ulrich., 19835 (Alvarsson et al., 2010; Hunter et al., 2010) Biederman and Vessel, 2006)
nPTPIXA M2AIyna Tipan by n»arn nyawn
(Figueiro, Brons, Plitnick et al., 2011;
Beckett and Roden, 2009) MNTNR
amnam
morI™N MMan Navw
(Elyezadi, 2012; Kim and Kim, 2007)
MY ;NN NYMKXM2 M2nn Naw
N N22DN NPann oy wp
(Kellert et al., 2008) nyav maayn
1R12 MaW Nax) nnanm nmx
(Vessel, 2012; Joye, 2007) maninmna
mnuan Naw "»VoNTA DT YN NTNMA
(Tsunetsugu, Miyazaki, and Sato 2007) (Tsunetsugu, Miyazaki, and Sato, 2007) »IMn N
DPNTXN DYIXNAN MY yavnoy
(Lichtenfeld et al., 2012)
mnia maw NPND2N M21an Yy Narn nyawn
(Tsunetsugu, Miyazaki, and Sato 2007) vn‘:‘: mabrray
(Salingaros, 2012; Joye, 2007; RLLARLIEERL]
Taylor, 2006; S. Kaplan, 1988)
1NN NPINM NN Naw ma»yi1 177 ,0myv nnnan YI'I‘) nnnan
(Herzog and Bryce, 2007; Wang and (Clearwater and Coss, 1991) (Grahn and Stigsdotter, 2010) anmb van
Taylor, 2006; Petherick, 2000)
1Nv2AN nEANMm 2% nmwn ,Mann maw
(Grahn and Stigsdotter, 2010; Wang and Taylor, Dbpn
2006; Petherick, 2000; Ulrich et al., 1993)
mprtn aran meinn nex?
(Biederman, 2011; Salimpoor, Benovoy, 11NN
Larcher et al., 2011; Ikemi, 2005;
Blood and Zatorre, 2001)
mpTn Aaxan Mann X "MMaT Mny
PN ANAT 1 n12v/MN2

(Kohno et al., 2013; Wang and
Tsien, 2011; Zald et al., 2008)
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D»»ara nan maT 14



XY P

7210 °%a12 12N 1NN

m2yn T2 N ,D7N9712 DMAPHMND DTN 122 NN 1WA "9 aran NIann
DaAMmY Nnd 1Wpna NRN ANMN NYANM M2 YW DNV TIRI wWal-qun
LIN MTIPI NN XA D220 NIAND .MPN NPNAA NN 1Y MR
Jayn NYNN L NraY) NPNNAN-12°Da MM, MXMAN NIN—nyawn man
nDan ,mM1pY My XN N2 M1AYN NMPANN,AMPTM WRnwnn mn Jen
ARIWN MY °YHYN MXD NN DY NIRT 5w T2V N1 NN DR WRnwnn
IO DIPRM DIPNRN YW NPORIPXPNAN DY D’A7WN WK DN DNpwn
Naax NXR My Haran ann by Y0 byn .owrn NN N2 (MamRn)

.Dpnn

DWw» TNXY NN

D27 ,Yp1pn TIva D110 DY T ,Maiax N2y M2ap Yw HTn 1aon
T, PWTM 01IY 0727320 YN ;2ann ¥ TIND *Yaran 1aann mawn nn
pPapn 0NN TNR Y2 TR 221X )N AN AV DPNTY DA DpING
5w MpruPI1a NPIIM *2°ara 2N YV 1YW NPT MADIRY INMavsa
N2 NIXP2 N2 RN .71ANM DPRAIRD NLY 120 DI YR AR

21XV 2NN 222NN TP R Y7 DY NMYyn NNann Mo ann

IMIX0 IMRXM NN 0t

YNp Yw NMaTyn "MTD DN - N2NN PN MIVN NR PANY 22NN 2N
MMN2YNM NN MAVIVDR MATY NI YY 2DV M2 NPNan Tyn
TIN P2NY LP AN INX YY AN NYINM DR TMNAwN IR MNRpwnn NrYa TR
55NN NN SIRWH RN NNR NP2 TV Ynp YW DyIan 27X I M0 D1
"Yapan Nann T2 HIRWH X0 Nap1i nwx 722nY Yo mrw Inravharan
na%D,MAaN2 D122 DYNM ownh) Mphn DN I AN TTR IR 1AW WY
MPMRI2 MY’AN, MM NNN, MMTY N RONTY . wnnen (wnn Tpa 1ap

DN MKRXIN N DD’V M1, ANNDR

YN? T NNnan :bwnd) YI muninn mal neaora manny
M2N°DIATHY 1YW NaDPR DIW W 1, (Y920 NN 2xNn Maw1 DPnrra
50N DR TPRY VDN NPMKR 2N IMQTYN TD NN, NPT TR MM2YNM
,0°22 °5N0Y 7y 20 079ard 0°OONY MMYpn NYMRA MINXIN 2NN
ML IR PI2INY MY?DN Y PN P1IR IRWNA DM, 0P~ 11 P n uinn
DMK NP2 TN VAP 07010012 MY JM NP MpPbpia NRXN

22K N2M NPNX MR YW NPeTA MN'a1 my»ony mwn

NP227TX NPI2YNM NI2N IPADIDDN

wNRNYNRN Mn NawY Nraym meena MNvIvoR 0N *2°aran 130NN "maT
T°Y NP2 NMIRN PN 92 PYTA .0MpNn YW N1 M2 DMX Dw»Y
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T NPYITR MN2WYNN D3 2,712 °1aDY I RaDY AMIRN 2NN A
NNamn’ 10 2 ™05 1A ,0MDN Y5N2 P xapn APDY2IRD YW XN DY mppian
DY 1WA IRTR 12N NPRY DD OV DN 0729120 NI2NN *DIaT NITD NN

M2y N2yM Mpabw nonon nn

1awh Nan Yy yavn oy "R WP NIONN DIOTNR YRIRY WY DPaN X, NANTY
MLILDRN . D TIYN QDN ¥ 12 2NN D29 MNKNN NITOY 1Ty Dpn NN NN
NPOITRN M2WNNN ;59NN INY PNNY NDIDM G2 AR W %530 vy
DR NN NR DDPRY NN YY NTayn MIN7W 2 P17 1p NIpnn %1o2Y vy
2w QP nMm,Dp nn,D°01an T2 Y2Y DPIN7W XXV NPITNNY 2XpN NPXN PN

JNXY DPA IMNA TIWNAD TIWAN NINWN ,DYPN M2AIYNn Y2

NYY "MpNnn DN T°22 PR TN NPTIN 2P YRYN NNNAN Yy RINKRD DR e I
TN MR Y Q2 MR NLYAIN MIMN NaYNn NY2120 PO TR M2AYNN2 N2
NRYI NT DP9 DAY MNY .N2MDN TN 1XNA N NP1 VP 1A NIPNNA NN
mon»nNn MNN2N NPY2ITRD MM2IVNNN ,Yavn oy »HRam™ 1wp paTa viny
1N IMR qMenn YHnn Sy bbanna P 1TNA NPNR 212 YNYN NNNaNY *2°XaD 19181

M12p D'pa %Y Mpon

122 NPaDIPDX 1Man

Man Dw» 59NN HY MmN N'wn M2°D NIR 2°TanNY wY NN "DIaT 1apn 10
MN2INN MY D'WRNYR MXap Yw 02180 Y Mayv %12 122N NPav1voR Yw am
TP NYPTa-12°Da 12 NAN NIV NNPWN 1220 X2 MNY Nrainnm
,OTRN YW MNN 2XM INXYN N27VnN DR 1awh DMy PN w2 0na o°bon Swnd
MNLIVDR HY 11 1aDN DIW»? W TN .AYN Nyawn v om Hw mndy Tyl
mamm Mavwn 10 12 OX ROX NYHYY MNXIN 2300 ey mn XY p1 nrbara

JDTMRA 21XV NVNA

mna 5m maK oI Mm2IVnn

2V XY 1IN NN PPADN AT N2 2 ,MXI2) MYRY MAax mw» 227X 122N Nya
mem 0NN IR T Yy M2 MR YT MAWNN PTanY ) )
IMYY NiM2) MR INKR M2IYNN .IMVIVDRD I 0P 12NN a0 wnnwnn
M2’NA NP2V 190N WRA TNY M2 AP Y HRXIDIA NHY INY PDRan Nrnd
Sw My’ NR Y230Y WX v awnh DMy 0°apni DANYm MYy PR ANy N0m)
2PN’ .Nmax MR Hya mw» nawn? 7wan MY XY DYy IR NRMDn Mavnn
DDA NP2 TY TITI NTY P01y Hy2 anInb vban DN NIIN DT YV mY» 1apn
(MMIXIN MARNN MYN NPNAR) MNA D72LPaAR NPNY DMPY PRI NTY Y21 Yann

WY VTN DPADNN M2 IR NP NTY Py 2212 anmH ban Yy TNR Dw» 1WRN

AR MPrTm nawn jpn

,D’D1aT 1aDn HYY 1°wH IR DNDN DIATY N9WNN Twn YW NP i RNNN NTR0 DRI
P2 YAR ,NPPIANN ARXIND wNNena YN HORTRN NYNN 1T .0wp NvnD mwy
MRXIM MHYDIN MIYIND D720 MY 2 MR NrPPany NrR1 Y91 nnn
MPT 5-20 Hw 1Dar yava NIxp Nwn ARXIND TMpY IMRY Mapi nearn
Brown, Barton and Gladwell, 2013; Barton and Pretty, 2010; Tsunetsugu and Miyazaki,)

.(2005
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DIOTI VALN DY "IN NN DW»Y 1M
DOpRN Y21 Dapn D7’ ar2 N
NMX WY DN TNR Y22 IR, M2apm
DY M MY MpPPONDR ,NNY
:NLNY NOYNoN .PMpPRN N2Y D7wn

:NLNY Nbynhn

»T 9y 301N, Tucson Mountain Home
Prohl m2 X2, (Rick Joy) 72 p

»9 2N 1Yy NN, Thorncrown nbap
mmnw Mot 52 (E. Fay Jones) pn‘a
© Informedmindstravel/flickr

NN on T %Y 3N New Gourna
MMnw Mo %3 ,(Hassan Fathy)
© Marc Ryckaert

mMIY M3t Y2 120N 1
© Colin Cubitt/Flickr

NrY2 TR MNWYNN DPNRY 17 ,NMXT K2 IR IYAR PR N2NR N9WN TWR]
W QNN MPTN NIR 1awh Nan Yy 021 Ny1nn v 0na '2%0n TrY nryar
YaLN DY MNXP NPNDID NPXPRIVIR — NPMPPY 1P n NPNNY N2wna nnph
13,520 HYHNn ARXIND MNN )0 252 71T QR YY - Pwal NN my»onn
MM2YNNY IWRN NP 7P IR NN 952 71T e MYpa 120N uenh
N2NY DNNY MY YR MILVP NMMAIYNND 1M M TNA NYWN ;INY MNT

2NY NP MmpY

HLINN DIPPYN MTNY NN DD MIPTM NYNN WD 1wpna MNyn MRy
5T NN Twnw 512 5T M'wn DRN 2yanh nawn Yw My mnin ARxINd
NNN 1LY WPDY TWR NANN DIQT Q11X DNN 7127 MK DRI DN NAW IR
SY NPYNN MNP 1pNnn qwnn DY NP HOR MORY 22 DMpn 1IN .0»aran

.(Ryan et al., 2014) p12anm mnnym

DIpn> DRMN XY

TPI22N I TPNNPN ,D7OPN

NN 19p°Y TWN1 DN22ADA DT IMNNN N2 122 VIR, MVD NN TR
DN .YPRM PaINALY 1NN PN NPLIPXPNAM MMXA ;TPNTRD PANIPRN
D’2WY DN 12 DIpNnY DINN NP 122 N2 YN, 0720 D°a0M IR
pYN RYY 1A MYw DOpRY ORMN XY, D7Mpn D7Imm DXV einvwin
I Y MYY NI Yy ,wara nTayn mpn Ry vy - (Xeriscaping)
TPLIVDN MIND ,DNN TNR Y2 ,°5NDN - "N2APN QN Yw °YPRA NIR INTIN

%N I2°ara N an1a oy’

“p1” PN NN2N2 KD ,TPI2NIR IR 9 N DN P2 ,M%ND IR Py 22D
D2IWN NPNY DMWY 0?1270 NLW RNM DT 212 7PnNw 552 NN PR e ,nyaxa
NN MY MY NNoN N7 N2 .DpnY *»aran 1wpn ;irna M nTna
nn P, NI DMNN,NIRND MNT, 010 D°91Y TR .IMNRA NP APt 2N
27N 2 DPNNN DN R YA TR 19 YY DNaTtynd Ny Nimax Mao

Har Wy N DN AN

NP2aNMX NPI1279,01793 TN2°2D (129X 291X

W2 YabY 1T NY13p NQ'WNY ,YAD-DTR NPXPRIVIR YV yaw w2 ,11Madn n2apa
,TM2790 122D PONA 122 MNPYIMMN D'NR1Y 1R 12N”Y MNpwn Mnan
DM2190 NNXN 2YRIDIR 19182 DYDY *9ara 21x°ya 1D ey HYa 112
MINNDY NPNZIN 1PV 10 D'NNQ MV D201 DY, XY T,0°20100 D°XVin DY
DM12792 0’21 N2 ;10T TIV1 MY IWRA NP Mpapn Mpainn .MIp1arn
LAN WIN DIXM AN YR 18-2 NANM PNV 77112 DN DPIAMR DN
Y MDY NMNTAN MNN  MNONNN DapwIn D91 Nl vYpn-annd
DMK MINIPN D207 R, DN TN HY Na1ax n21apa . moaimnm

.NM22 Y252 N Hya D TY P, 07ORNIDIAN
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MN2IN MAT2 MRXA RY AT 701120 )22,M1p7) N2 MPIANRD 127202 TR
12NN MILIVDR AW PPN VA IR 171 N3P NPNAA N3 N22DY MPRNNN
5y MYyan ,maInNAdN LY aANn Mpnn "an DOPRY DRNN 1N *aran
NV MY ,N21aXM MMIANMRN NNMX DY )pDDINA IRDA Hwnd .Amemn ypipn
qwnd N MMmpn Mpna 0221 07 paRa N2 (Parklets) “Dmpara” Hw
,MLDIR NN Yw Dxn manna L(City of San Francisco, 2013 nX1) Yann jar
DY TPIT NMIRAM MINW DY M2V Y?pin 92 79N’ N "Now MmN MTyonn
PN NPI2MIRD 29 DR YALN IR RN T A2IYA YIN2 MR YW N paph nan
-1 NPNIND MYaRN IR NNMA D7 1%1ya .DWIR YW INY Y172 19001 1290

DR 722 N2y N2 NMXA HXINIPRY YN Yw nnawn nrmpw

0N NPI2NR M2IYN N2 NPyav M2ayn 19°wH N nwn MY NN
25-2 Panbdin MAAPDA MMAN MIPaN MM RPN Naarpa Skyrise Greenery
nHwnnn - R ek 2-2 nrmn DYAR DT N2 NMpn - MINNKD DN
D™ DY PXPRIDIRA NYTIN 1T N2 TR DY X0aY X100 N NYX
nyXn 1 0N mnn L(City within a Garden) “07) napm 1y” NN ,07y1v
D'WIN D°722 (D709 DPINN) 07N MPP1 M Mapnnb 75% Yw nnm
Maraxs1 2R MPRNM NAYNWN T MDIVDRY X wNw N .(Beatley, 2012)
NR Napwn NIRY INNPR N2yN Y Mp’wh NINR 0120 p1 nex ,Dpnn Y

VLN DY "WIRN DTN WP

mianem nmn ngg

Mnaxn 7Y Ynp HN1 N2°20N YR *2°a1r10 NIaNN DIaTHYY NN Mp R DRNND w2
N NNIY )12 TN YON-1p YW AT Mapa oaTn IR Dw»Y 1 Sonn bw
N3N MINR XN YR D°YHNNN TR 2 .1NN IR Y YY 07N napavan) ;anp
DMLNNA MANA ,DHYPRA,MP AP TM YWNNYNRN D2, 1PN MHNN Y

TN IPNPN2 TN IR NNRPpn PNPNA D2 102 ,0°aD1 D7Yp ra

mMamnn Yy Dy awnn 1Nl °X1930 0LNnIan 11 07w 0N YN Yonn menr
122 2 %52 112 wnT [117] 2nnd van ;iaTn ownb 25aran Naonn ;mat
D2 MMPNRA N 1200 DMWY [77] NPyav M2Iva 0y Wwp a2 ,DNK 'D1aT

DY YI1N2 N2R MMmpm Nm 0°pIRa Ny
MM 9

mMMNY mnam Y2 :7avby nnn
© Paul Krueger/Flickr

MMNY M2t Y2 :Nnnnn nnn
© sv Johnson/Flickr

Yw amnnn Y1200 TN Y Tk X
.Eero Saarinen 'y 301N .General Motors
MR IMNY 7777 )17 72 12010 D1anpn
2nnn w1 nywh Y 30 mrnna
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’

N YILN NTOD X TNA RN Para
T 192 .(Ulrich, 1993) o»n oy
N2 ,NIMnN 21y N2 NN PR
TMX TA22 N20N X ,PINY R ORIPX
.07Y20 MMpn IR

NN ,1PHI IR 22r2N Tva

1N PPN 1M PNAPAN 1 NN
NPNN M2pYy2 0’272 120N 2122010
D1MHD 2a) AWK NI MaN,mrw?
(Salingaros and Masden, 2008) 1Tom
252 TR N Yo

NN NP2 X190 PA19PAN 120NN
D7,0°aMY ,D°wNa ,0'wa2y Hhn
DNNNN DLINOR - M2 MMpPM
75NN NNT2 YIDN IR NPY? 112D
NIya ,NIRT DY .JPRINRN PXI21INRN
Npyn Ywnb) Mneva Hw LINOR Y
NNN DR PNAY N (AT ON IR
12°aR1 MY, M2pD YW nnb
Da2-91 M2yn Yw namad

DWW ,NIRT DY .MAAX NPIIMR M2AD2 NR NN 12T YN 05N nwi v
oy o™ RO Wwp L [17] MpPw-npm OrI™ R 02 )P TN Mpa maT
NN ownb .1 NY2LPar Hya Nrnd My [57] oM Sy MmN [27] yavn
AN 1™ enbra Manb naYwn nya 0T yavn Y 0rnv12 nan mannin
T’yav NNy 12202 N2N02 9T DPR DR M IR (Fuller el al., 2007)
0 )Y LR NN MNP NP Y-11P R NPIND "2 p°DnY 1N Jan Ny M
2972 PN NPX’2 TNPNA NP2LPAN N'AY MPP2AD ,2N1 M5 1r2 an Mbya

DI MY

,PTMYL NON 1T YALN DY NMDID WP YY i 51529 Mwy mmip w-1p n
MDID DN Y92 1T w2 102 ,NPIANR M2AD2 .DPIMPR IR 10X 00NN
V1IN &2 DN MMpNn2 XY DX NP N2 nvawn 'nn YR nmn? |, (Joye, 2007)
MXIN Yaran n2nnn Nwnd M nMm N9'wnn MPTN YN 102 .0
MMN2IYNNY NNYYIM RNNT DN 1’29 NP2 DPRXNIN ,DPNMDNN D790 D0

VP NN MPa%91w M NYOMTIN

nn1 Yy Nyawn ,MIANN IR 90 XN DX 72 ,12°202 991N DTRD N2 MPann
572 5w Mo10vN TN . YYNM D120 Y NTNRN NP NDam D°L1an Nuhp
(Eero Saarinen) 12IRD 1R Y21TRN "7 HY 00N WR )W )M YA DM
NywH n“p 50-2 Hw MPNNA NN NN PAYMN PNNNY 72 PN, 1949 mava
D’PMN 07712 TN 21T IR 0TI N3P Hn 2502 1 nxa . (nyw/5n 30)
NP T2 D'MNA D71IPA NMINY N1 N2°DN 01T NN 121N wnn TR
NN VYRR Y1 29N DN DNTR NPINAY Ty, DPDIYa) 1T MR Maon
MYIXIN 2210 7NN DY TIRD QN ,0MT 19182 NP 22710 1P Nnd
D12 P Y11 200 INT N2 N22DAY TV AN MIw1a Mvannn MmN

2N PPDIR PNM NP ,NTXRY IWWaARD Nan Yy, an NN INY °vNan

-MoY NN MR XY,[147] N22D/N2°D1 [137] PNNDN 22,0000 DDAt
Dw»Y Min Yy wITan Yonn YT Mapya ,D7n)a DXaw Y 0bp1ad nhyin
T DDIAT DIYNY NIMXN MINTIN KN 129 Y19W W TN DY 12182 DMN
52 XY QD12 .MNoM L1 YY D1 NI ,MPM Nax1 MPp N2 DNLWN Yy yav
HNIM R R DaT bwnh) mon 'maT 55N Mbn ihraran bw o'wpavrn
(MPY2L M2YN DY WP MMAm N> T MR PIR NN NMDIanw My ,yavn Dy
SwnY) apn DA ,NLY YNT DPNI LYNIY NP D707 IR D709 0PN
NMIYAR P2 NN Y7DY DMy (1TD1 MAMA NPANIPL NPIAM MY "DaT

2NN Ponnn PO N> MNaYn Minny MY NN

Dw»Y INY M1 NPT D°Papn 2N N3N PIIM NwTN 12,0795 X
N2NPINDIANP 17125 NN NI MIWNN 1Y DY TN D212 NN DIaT

1’297 2N

NMMPIYN QN MaTyn "2 MIPXN MNITY NPPXIYIAR MIMam NYMRN
mavnn MTymn N MNIN DR Mapwm ,IPRaRD xINARM myavmn
°2°a1r20 NTMa NR MY512 19X N2PNN M212DN JAr TR RIR Yw MTIwn
n»MrN,(Orians and Heerwagen, 1992) naxnon nrma’n ,(Wilson, 1993, 1984)
maTynn Nx1vm (Appleton, 1977) vOpNR-INNY VIR NPMRM NTIN M2
NrYDITNRYY TN W NARIN AR IpNNY Tva.(R. Kaplan and Kaplan, 1989)
,IPM2IN MYyawin Mapya NNwn MaTynn,DTR 12T HY g2 maTvin? yan Yaa
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aQun maTyna oMrwn L(Tveit et al, 2007) DPMNPR PXID D NMLPA MNY NYIN
R MX12P1 077N, MM2N-NN,NPINKR MX1]P , 072010 2P nnann 13’9'7

MY M2’VPaDIa WIQ ,IPN7PR MIPNXR N TPN1AN M TR ,D”M2AN 020
M2 N RN (Tveit et al, 2007; Zube and Pitt, 1981) N2’ X *yav 2wWN1 NNY Yyl
POUNDR NNPN (Environmental Generational Amnesia) mP"N22D-IPNT NN2W
SV IR YR D970 TN, MMDn M2pap1a MNann Y11 12002 my»on

Y AMR DY MNIW P2 QR DN MXIR MDA

VRN Q1 MAaTVN YV Nyawnl Tpan pney nnmwy NPInRnw Tyl
DMX2 DYYM D12 Yy My DYV °aN12 MY MX1apl mnMan
mannwnnmyw vav win'wn MmN .(Forsyth and Musacchio, 2005) nnw
MMN2IN-NM MN2N, DY DIND P2 °DDIT 1918 DINWN 0212 MpPan Mvm
AN 12172 N2IYN W IMIMDN NPINRMXI2PY 2 UR DMVPa YW DUIPa Pr.MNY
MnN»pn yanva Munnwn R MX12p .yavn 0y MNa mynwn wp IR 0an Y
DY DTPM M1T .DNYY DX MAINN DR MNNIND D277 PXPRIVIR R
NTrY2ITR MN2IWNM PNIIN NPILIVDRY DIVNRIAN NY’APA YD WY YR DN

N0

mnnT 0wl .NrYaran mannn n»oa Yy nyawn 17anv Y 2 oa
122ApNnNn MNa M1 NNT DY IR ,0°122 TWRA NP MMaa ynd mn Yy
NTayn DY 7Y0na Ny v 0na Deaxn ovdna wnanwnb oaan
MNa'win 2 NTVA v TNn Y L(Lottrup, Grahn and Stigsdotter, 2013)
mapya own? .Dmwn ITNN P2 MNP yavd e Mapya Monn Mipana
D 7 wnb P R ,0r 60 JwnY 1anwn 0123 YYD NN Mpann v nvn
NPDYIRY MNAN NPYYITR MN2YNN 2 NN T ATy, (Li, 2010) D'wa YR
NR1QWY IR NN NPYAL NMND My Tp NNY MY DMDN 1Ay Dpna D'wan

PNXN NPYAL NN PIRAD IR MIIN

N27YNN M2an SY NN yavn 0y 1Wwpnn NP2 NN APyxn NPDHYIIRN
;9720 DY IVIT Y2DN DY WP MApYA INXYN 12102 MW 22 NI .IPNXYN
DNNN2A YAV DY WP NP2 NN 191N NN PR WRM D PYXN NPDIDINR
MYNa My Mx1pn Nw ,NRT 0y .(Barton and Pretty, 2010) M0 230 Naw Hw
maTyna v 0 yan b0 oy .(berto, 2007) MI2MNN 12’202 yadn NITY2 Y
nNan Dipn PN MY NPY NPNNY Tiva NYAn Noan mwpn Y22 qan
N NN PDYIR T DY DAMPNY DMPY IPRIN DMKR IV IR T2 N2y npnainb
IWIN DIY» MTY2A 1YY 123002 1 WwR T2, (Kopec, 2006) 001002 Nwwp

JYpn-anmb van

DpNnY DRMN XY

NI P2 XV 20N

N RTY YD VPNAN YW NTPIAN DAYWA NPMNN P2 MNALIVDR MIa
RN MR PN2AY 10 NN a2 1D XD NYHYIN-MYY NPNAN MY MMINTN
NP N NNPWNR ,NXINN 12220 2027100 DTRAN 0 TR pYN 1 RN >aran
- VPNAN YY DMTPINN D2AYYA 122 NYMINN P2 MNVIVDR DY X NIDIRN

WP PIPNY DPMAINN DINRD TR
NN TPN2’2D NPINRY Yav-0TX
-TPMT NNAY DY NYITN Nyanin
DN MMNY TN 90 91 ;1°N2°2D
912 .02’V D’N2AD D°RIN

TP AT 91 D2 2 NYIQ) N2IDNY
DT NN DN NT Y2 NTN DY MNTNA
D ’RINJ N NWTN NN D°RINN

MR ,MM2N 72 1IN 910
,(Kahn, 2009) mM”M27N-NMm D?91NR2
21PN ,°"N2°2DN NPINRN YY Yy awm
YD .11P2°21r20 PNNY1 YA nwnim
N2 AR 7PN TXD N2 N npo
,MNYY1 NN NNLDDIPR YW 2¥N2
mayn Dy WP Mw»Y NNX 1T XN
ma v ,MpPNA,Y”DN TWR NPYaY
D°aD1 NN YW M2WNN NIam
.N2°2DN M2RY D Nwpin
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NPYLYNDKRA NMTIXRN

nYiprn

NIVIL IPNPNPRN NPPONDRN NP INN
N YY NPRNITMPan Yy y1in 2

T PNIRN ANATYN "YW NR 172X
naTynY Mpry Y202 VTN Yy Nonnon
.(Nassauer, 1995) qn

12DNY NNYY NN, IPMAIN RN
P2 NI NQTYNA DMPWN NXR NN NTNA
NXNI,RONTY .MNY NPNNAN MX1Ap
2992 NParn nw21») Ap 2 Tnbn 2
N2 °TNION IWRA INY 127V YW Qi
.(Balling and Falk, 1982)

N2 NDPI2N MYY2 NPDIYIIN 1P
NMOIRD NANNNN MY NQTYN NP
MX12p YXRY Tya ,NMINR MDY
q% NaTYN NP 1M NP1 YY1

,N122VNN 72 P2DNY 17 ;N XA
,M22 1LNPXID TAYNY TN NN
NP?ONDN MN’921 NNan TPan Npnwn
Forsyth and Musacchio,) n"n21px
.(2005

NTIPI2 IMXN 12N NIR XN - 7Y 92 YW TP2PDIDPR IN NITD MyXnxa
LY .NPHRXIVIAN NPT DINRA,PTINN TP YW N0 )M Iy 1t
D2 PDNM LPMIAN N PXIN MY?2Y NIR 1QWN T WD IR

122D MX2 PANNI 172’910

MDA 1220 YW DraNnm MnaNn Y525 vn annn NN NN N0 MR
NYawnn ML D°NXNIN DINKR DAPDMK DTR 2229y yawn DN TN

MR SW rn 227 NN MPODIPRY NN NN MMKRN M2°R 102 ,Paran
JNIND MR, DN M2V, IYA0 RN DY 00w i IR 2NN 02020
TPYIRD ANMM MXM20 IR D250 72, VP omn

NDann NP1 YPDY MY 7°aran ,N2abn MR Yy 'wnn "aueR pona
RY 1TXN MOWT AT 0 a0 MY TR DTRN P2IX P2 NPYNNnN PRRIRD
NN NP2 NYMPNA DN 12°YN NNWN TV MPRn »TOyw 102 mmnh
m> Y2 7T YW D°DITILD NP Mp*a Yy DPRINKRD DN Ty, 1°5aran nnn
Tipnd Yexama *Hya on 07Y°aran NI2NN *DIaT ,1Y2TR ban NTPIn °an

21XV MRMAN,DTRA P2V IWpn YR 122000 Yw wnn

mnmana nxmn nna

9120 MNMAavYa NXIN MILILDR NXY MYY 22912 NIIN DIATHY 2winn mw»
,TPP0PR MM 22,720 M2°Y? 7Y "MMDN 19182 NMYpn D10mM DaNN2
,ANNDX N2 NP 2N 2T N3p2 RYIY D112 ,00IN D 9107, NpPuDIpR
YPDY MY VAL PNR DT NN 72 DOVTY 1R .DOT Nt 1700 b
Moyl IONY My AMRNY VAL MR wIwin ;0NN 7220 NNNDN Nyana
MWy nnnxn NN ;(Loftness and Snyder, 2008) M1 DN N»Nan Ynwnin
MY MY ) NPY-DIN-R DPAR NNNAN MR DPP5NN M2 NNNana y»oH
92 nx Dw»Y \m .(Forsyth and Musacchio) wy1n mn1 NNNam IR NN
MMM M0, VNN WO 1°5°ara NN PRNY NMX211950 MNLIVDRN

PRI

W TNR P22 MY HY NPavIvoDR 1»'wa "9 ara Nan Y nmaivnnd
LI YR XY .NPYYI MIYN MY wNnwnn N Nawh HRXImAa
;N0 RANT NN LN “Prisma in Nurnberg” (Herbert Dreiseitl) Yoo»171
M NINNY WXNKRD 1M D°YPR NIPAY PWXNRD |0 DWnwn °YDan 0 mp
TNXY 2 T DPIDR NPIATIN IPOLDIPRI ORI NTNRY DNMNY Tyl , 0w
DNNPR DY RMIM "H21TR w91 Maarpa Khoo Teck Puat Hospital 11320
MNPR N ,PDara M 22IxY bPMIan Yy NTPIN D2Ywa 110 'DTaINMm
MIN2 TR DY HpnY ,Dmwa M Yo N Yy N> pan NINR N0 M
,DP1aN N2ILY 02D MM 21N DHMLNN NAY NDPYA 122D MY 201N
72D .(Alexandra Health, 2013) 71932 T2V 70 MX 9219 IWKRN NP N0 Nxa
NPNYND M2N2 LY IWRI TR MLY 1Y NP2aran nrynnn 2 Nnnd

.pnn

© 2014 Terrapin Bright Green LLC



m>y Tnxo noy

AT 7P PR DY TNNN X021 IRYN DPWIIRD 02X D’ONNY 121 AwWnnna
NN X229 MWaR AT PR NN YN0 MXIN IPMNAN 12000 2 PUand N9
PN 2R MXIN D200 22 TPHANY N YAV DTN P2 NP TNYN NPXPRILVIRD D2
JINNDN YR MAIWNN IR MIDIVDR YY DDINNA wNnwn %22 WX a1 TR
DNNN2 TININNOYN D72°r2N 'DIATIN D2HYY MY 2 MY 2R AR
D29y YaLY qpwin 1YY DPMRIAN MNIN,Ownd . DPNNY IR D70 NTNY
N2 N2°50 NN T2 Nay 11 07y NY IR GNNN PTIN 1290102 MNa v awin
MN2YNN NPX 02 ,NPNNY IR NN MNLIOVDR ,NIRT DY .00YY2 Nar qian
ToNN2 MXIN N2NN DR Papc NIRN SY N1 yPDY nmwy nan Yona

.Mwn

MY wyIn Yy v arl R NP DN ,NNRNN Y wnnenn nobw
IN 122 PR N2 Nyl RY TWRI DMR 2pY%pY IR N12NN 'XNRN DX D°YwnY
VIV DY YNITY WP VINN NYNN DN N0 - IR19N2 NYXIIN RY R0 TWRD
D°aD1) D’DIaTY1 2ANMY LIANY NINTTA WIN? NS TIWNL MM MX N

.(Urban Green Council, 2013)

moonn 22,5271 TRN YR NPINRD DINN2 XXM PR YY2 TIT2 MININN Y mwn
2N IR PXMDIN DY 0N IR PNNWNY NY°YY NN N 12202 ORN 2 NN
NPITNN 7Y NN DA 1P w2 12NN PHNN2 IMAIVNNN IR IMNNY NMwy ,Vap
DNNXN DR NPYMI DYIMPRN DR OpPY M 12 DRD - MNRYPIN MMVIODR
menT DR XN 1T N12M Dpnn Y» %wann 5nam oy mmeen Hu0n
mharan NN Yy Meh vy waTIn IVNIam NIPRNNN NpThnn

22NN PMIIVDRA NP NNNRN

m>y N7 T 2PYN

MW HY NWNAaNN NLNN XY MIYPNN D297 1IN DIaT YW DMy’ ML)
ININAY 292 ,7M20 12202 NN .WTN IpNNn QY KN, DYNNwn NN ma1an
RY N ,07MND TN WXAR D°WITY Y92 7172 ;NN NIPR NN XY N9
(fMRI, EEG 122) N0 221 Mpr2vnn pon by whnan Dyam , kNN 0N TN
NP2 MYNT NP2TYN M ann M1 .MYY M22NN Y Napi N1av on
1w ,NNT DY JNanN NX13p Y12 nHaand omma W mMnbw anwn Yy npnm
nmMwyn wRIY Ypwn Nop EEG NyixN n T *TNX N MYTN Nniiav 1aovn
17, 2N PIPRA i DR NPNDII0Y TY IR ;M0 MYTN Np T2 MYw Nnad

2NY NI XpPN INY NPDDA MYWA DI MPNN Mp* T2 yxad

JIMIN N T AT N MNXINN DY ]2 ,MAT IPY2TR NMAIVNN MY PRY *a2
92, NPLA NPLN TPYAI MR, DNNN AXA NI AR TN 23, DOPR ,MAN
mann by men Mmpa Ty IR .Y PIXY VTN Sw anR Pan DXy YR
mMnTpNNY O rN 07Yaran NIANN DIaT My MRXINM NN nrabr

200 NPPOPIA2 *2°araN NINN YW Mran Jwnnn

"apan aPMN1 M2 MMynn myw? .mM1’nnl nhann maran ym
PTNNMINann Y50 DIATN NRNIAM ,n’:n‘n:mprrnm mnn ym,MnNpaa
RIAIRRn)Y qmmnb MMNaX MAaD NPAN .YANY 12°wn MYTN NYRIw Y22

-1N2122Mapnen

The Pulitzer Foundation for the Arts
XY VD, (Tadao Ando) TTIR INTO

© chaotic float/Flickr mmmw mmarn Y2
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21

D'D19TA

DTN ;AT

NPNIN 19DN ,12°aran NTMan X DY N DDAy NRY ey 2w 1onna
INRN2 DININNN D721r20 NIINN DIAT XMyNwn | 9181 YT 12911 mamnn
TPwn IR M2 NN YY “ONT2TIR 1282 1PTAN TN oo Yw vmna, nr
DINKR D720V NOPTA-12°Da DD MY Nan Yy D N2, 12T PHY Wi

2D VYN “DIT NN RI'Y DRIV 1R .NM12N0 N2ADN DY

"911 2NY LITIVD V12PN TNNIMIL YO N Yy -

7RI RIN,NNIN,MTN) DINR NN DY 71202 NyIno -«
"»apan NaNMm >°aran 12vnh wnwnn (121 PANL

Ny p My mnw mrHYxpT T2 MWNINNXR DDPD'J nnby -
mom naw

A Pattern Language, 1122 ' TpNn NN Y2pn D?2IN1 D017 v wi
(Alexander, Ishikawa, Silverstein et al., 1977), Designing with People
in Mind, (R. Kaplan S. Kaplan, and Ryan, 1998), Patterns of Home
D°aDINY MIRXINN D2 12 N ,(Jacobson, Silverstein and Winslow, 2002)
1912 .(Nikos Salingaros, 2000; 2013) MaJ31M Naw ,NMX ,0°DIAT HY
DY MNNn mya DRNN” DD1aTA 2 11272 M1PN22 NNT 720N 1TIDaYN
T2 191N T 7PY2AY PNNAN P2y DR DINRNN 0N TR NOY 12202 101 21 Xy

“.07ya 71T NMRAIT MeYY X1 0ya 112 Nt nnal wnnwn )12 pnw

" Yy YI'Y Nwyl DN DPNMDNN 'DIaTH MAap Yy M3 1TIvaR by inmay
YW DPNN2’DaN MANMA NTPNRNN INTAY 2K PN NRNNA DRI D°2XYN
DT 19D NNY1 ) TRN NON 2NN NN wvw Y NN Y 'maTn
MM D TPNRNN 2912 NN YW 1OR °DIaT 14.0p°DNDRN Yy PN Mipnin Dna

D 20INPM DPNYPTaN , 0NN Dan

D»2°ar2 ’DIAT DY 1TV

N5 1TV DN MRNDI DR D72°ar2N NINN *DIaT )VTRN DD QN Yy
Sw Y0 N2 o1 *Ha HNA DPYR DN NND WA paann Ponna yro paTnd
7M2N 122N AV DIWPN WA PN OR D'DIAT YW 11NN Nvn 20000
N0 DMN DYXIM UK DMWPY D020 D'WIR T IPyann N2ap)
NN MPN2AAN T RN ,DIOT Y3 NN INRD

DIPNN NN YY DI9TN NYawn Yw IXp N - Mmna .

NoP2N DR mMmMwipn nrMpy NPYTN NPR1 -D1IaTn MY -
i"M11N N2°2DiM yavin DY N'wRN

MRANT, D77V PNIAN 2IaNA IRNN - AN DIATDY ATAY .
NN NP

NMLIVDRY MPIATIN NIXPA RN - DINR NN DIDTOY WP
A5wn > aranian
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7220 N22DN 27aRM MNXA MR ,PaNIT,MAN P2 12°wn Nyavnd imTa
DPRINN NN IINN DIaTA TNR Y2 DA 72,5900 NN Yy (MNR NMX2 TR H2)
NITYA MPRNA N20N 1NM Y9N PaY DN, DPMpnn D°NRINN Naann Hapn
TV Ynph 5NN Yy Tnrnn 20X MRMY NNon MN2ynn by 1w

20U mMImnm

.DD1I2N PHY IpNNN pIM N°5%0 HRXIVISN MYaN NPT DIaTYI Nay Mo
MDMaY 1N Yy MDDIAN IR MYNan MRINTA Y2 ,NINK XN DR RIN
DMpNnAN PONY 2% VTN IR DTNy NP2 PYNN N2y WK Ny "anoa
N2MNN MNP 12N PN IPNYN W2 D200 D'DIaTYvI DINRA INY D790
WY DT Y2 YW MW INRY T MW y2anY Nan Yy ANy ormynwn 0°Rxnna
5w MNam MR 22 MHNIPN (**%) Nrana wibw 1w ,Nrana wibwh nnx ya
TIY2 .M NYawn HRXIMA &2 DIaTHRI MpTn (D1MmMy N 112yw) NPRIN
AW MY1PIN WPY MMpNn NN TR LYN NP 22 Hnon Y93 Ao ’RHHY
HNXIDIA 7200 PN DDAY ¥ T PADN 1Y LVINN YT IR NIINM MX1AN

77191 DIOTI IMYM NIINN DIaT YW nyawnn

DIMrYD PADNY °ad ,NTRNN2 NNannn wIN AT en °»aran 1onn
X LWAY” *>aran NANN M2 MYTN MrYXD T2 Y1 ,(Salingaros, 2000)
N> VaPY MY TOw OPNAXY MTD? Dby MIad .. nyain Dy TN jmaT
Y’ 2PN DIATY TIRNI J2NY ,MYTN NPR1 QDY Y20 “.Tnyn nnnxa
IR TTYY DNPN IR VR 'DIAT 14 D102 T HY aNNX’ D'WTN DT D INR DY

222120 2NN DIY™M Nawn MIa YN 1pnnn NXan

oryara M0n ™maT 14

,Atelier Dreiseitl "7 %y Tanner Spring
nYHYYN NNR Y20 TR DIaT MNaY DN
2291720 Nonn Yw nrmvpn

© Fred Jala/Flickr mnxmw nmam Y2
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0912 122N '01aT 14

171121 N2 DYVNNYN NN MR1N Naw

b%nn bw 1rax

Sy

@a"f\,

1)

aNMmH van .11
PMINN YR Y19 IPRY RN
0M 2pyn XY

vYpn .12

NINA PHR NIDY 1w Dpn
T30 MYYan DT N N2°AN
2HYM PNNRN P DTRN 12

1’Mnon .13

T Yy Mwmn a1 yTnh nnvann
DR PPN D°YaMyn MR
DTRN NXR D'NAanNn 0°ap1 0D”Win
.N2°20N NY 1N Py DINY

nav .14
DY 29NN NN DR
RN ML YNNIN

yav MmnT

m’amnnr2 Nranm MMy .8
AN MPY P12°D MoN»Nn

D NTD IR, MMLDPY , NN
AValbaRapapiialaitalalvial

DIMNYILN DY 1NN 2N .9
TIY NITYA TR YILNNI D°LIONY
PNANPRM PNYINAN IR PN Hm
PN DIpn NWINN DX D7pnn

17TP1 M2 .10
P2IRTND TAXIN YWY MDD VTN
.Y2D2 RIXAY 1MW NNTAY TR Pann

b%na yavn

yavn oy vummm WP
mM2IynN ,D7Yav DLINYRY qpwIn
.O”yav Ynm NN

YLD DY ORI RY WP 2
WMnN , NYmwn vinh Mwpn oM
M M M2p DX DYLA IR TN

.O”Yav 2YNNY R NN MovnY ,vavh

YaLn DY ORI RY WP .3
1M TWR VAL DY VIR RIPR WP
2T NPNY MNPNR IR ODOOD MN”H

YaLN DY ORI RY WP 4
TNRN MDAV DPTY DNPY

YV PNIRN NPT, DTN MNb31 -
DMIXPN - D’NLYNA NMDINALI YN
TPV 12200 YW Npn

DYy MmN .5
YV PN NN NR D°XYNN TNIN
DM DY VN IR NYMY iR

IManm MYT NN .6
MInNwnn Y1 NI HY mnw mnxy Qrm
V20D DT DRIN NPXY T TIRD

NPyav mayn oy wp .7
NN, DY YN myTnnn
D°"aRN DAY O7AN DPNNY DY
AN TPANPR NN Yw
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mnn

DTRN YW 250 NMYN NIX DN K10, 05 w0 Yavn Dy 210 ONIM 1wp w1a5on
TR AT YV ,N21pn Y Awinn ayn Ynon XN N IR YN Drnd wn
.D7N5 WP D°aD1 DAPaRM

DIaTn WMy

IWR YL Y MM NrHxIr maTyn Yy DMpnn NN NNann AT 12N 0aT
D'TTAN .NNONN MY NN QY N 22N WA Tipan ,o’XnY NNNan WIn
NNNan ;07N YN pa1Tn NNNaN 0N yavn DY ORIM WP NITYA ynon mavwh
21o0 NAWN/MANYNA MDY ;NI9INM DYIN ,Maxyn 200 NMmwn TR
YNY NNNan Y 120N Nn»p 2 NPRI IR )2 112 25920 IWIRM nwnan , wovann
PONITN NN 22 MNT VA0 MNNN YW PRI 17 IR yav Yw nmnb 10 epn
MWD MIRY NQWN TWRA NP 120 IPNN12Dan MNM2Y M w2 onbr mank

[P1].@ama nnTR NLWY Ywnd)

,NYyNYN Napwn K10 TYVIND IRINN 22 D'RIN NPYNITN MATYn Yy D1pnn
’Hy1,0°N19 Yyl D NNX ,D’MAYI 0’210 D°XY 712 11 Yy ,nvn a1 ol
.D’pINN 0 Yw M2 DTR 725w MN21Y 02D ,D07RN1 RO DV DN
,7M22 N2°202 A2 MY yand nwp Y92 1112 .(Orians and Heerwagen, 1992)
0”N212°Dan MNP 22 IRIY 2 DY R RPN NO1aXN MMIANRN 12202 1p°ya
NP 51T °ya0 MY NV B2 qWRD 89 NP 1T 0Dra I w2 WK D200
MXYN NNL2M TN 2X7 DY TPAPN Nyawn nnaxa 12 12 .(Fuller et al., 2007)
y2p HHN2 0°H7)NN YIX’ N2 32 ,yA0Y N2wNn YW MNwRIN MpTn wnnaipbya
N 8% MpT 1wy TwnY yava n»ax *2 NN .(Barton and Pretty, 2007) p1m
mMDN ,RANTY) PLNAPD-NMAN MY’Yan NKY PAITA DMPWN NN NXINN wal ynb
NYw1 YXIN QY MNK M21yad 12°y2 M2amnn Mmam D7an IR
207wnY yrn qua n»ax 2 Da NN ,(Brown, Barton and Gladwell, 2013) (nman
YW 2xN5 IPMNN M>Yam mna DTN N1 DR NPT 'Pa) ynd n nRY mpT

.(Tsunetsugu and Miyazaky, 2005) Ny

AWNA MY PYRIT™MN NN N2YYpn YT DPON NN DPYIL MRIN A1axn
IR ,MN2 ONIN DY DLaxT NP 70 ANNRN 12T ,07YaA0 DPRY MRN
PaYTN NNTNN 22 KX ,NANTY YNON 0 INY RN DpPw 1Ne IR vY 0 an
MY NN 1.6°9 NMP, P TIYN 12202 NT2Y NYA 0,102 N2 YNy PN nd
M2’R2 PN 7N YHN2 TWRD TWRA VAL QY qpwan I'ar 1N i Yona 1wRd
.(Khan et al., 2008) 552 12 0 XYW N VAL NI IMNR YW (MnpYa Jon Pa2) nman
NaIXN YW v 102 NN MARDNMY T2 TR YA NINN Arax ,qona

.(Biederman and Vessel, 2006) "mynwn 12182 NIvp N2 131 TR

.
i
i

D™INX 112N *0aT DY WP

YN yavn oy oNIr WP DIaTN
D°apn DT Iapna Yva T
NP MYNYN VPar NPXY

,0°R2N D'DIQTN DY 991N Y92 112
NP MYNYN LPar NxH

YLD DY ORIT RY WP [27]
V1P 1R N N7 [3T]
oM Yw MmN [57]
NPaMNY2 NM2Am M [87]

M [117]

D»»ara nan maT 14

24



M7

0?7yav 0yam

0 LINYR HY Myav Nt -
MO RYI XY YD1 NN .
PN, 07N Hya .

ONIRN -

YpIp , TR «

01122 I8 DMAaRbn oyamn

D1 LINYR YV NP1 AT
DY IMPRIRMI DTN -
PP .

07V O°a1 YW MIMR X2 -
D”yaD D21 YW IR -

NTapa NN I -

(PARALLAX) von

MY Ny NY’2mM LDNN NYaN
NY1INN NRXIN 17X NP
NN .0 IR DPPIIND NN
YV LD NYAN NR YXIN "WIIRD
Ty py NpPan »wn’ nan
.DPLPPINN PN

MY 9T ,oNNwN
Kikugetu, Takamatsu, Japan

:noynd
Autumn vineyard near Blenheim,
New Zealand

ahnpIa RAVRA) Wv)ia 1L} P mn,ra ONNwN

N12NN DIaT 0Oy NTavn

MR NN MY DTRY NY?DNN 12°20 pab? XN yavn Dy *NIrmn 1wpn Mon
DPAR .TPTLINPN MAryn NR NN DP2YN 71IRY Y10 NNY 122,50 Tipmin
VY RN MAN PanM NI MR D TPY Y22 1anw maivnnn

IO MTY2 M MR IR IR MY NP w2 1P23T ON 7T yavh annd
(Parallax) LD PR TDNA N7axX NYaw Y921 1p°va ,(MNDYA N IRT 2) DT
127 .(Khan et al., 2008) 4 Yy @a%N IR 70NN D’PNINN IR D°2PNNN D'WIRY
10 M2 IR NNITA NI DA ,NRT DY TAN NHYNINTIN MATPNN DY Manwnh wy a1

252758 WP MW RN yNYn Yy NYpina ne 210

DN V2L DY PTNONIM WP Mwno NN Ny
553 yav mw 19 5y NN Yam M yav by mnR yav NaTyn .
.MN2N IR NOLYA NYTIN 29 Yy NP2 nan naTvn -

P17 55NY Manpn Dw» NPMPaAR NN IR NaTYN -

mna’ qwnY IMX MN5 1w yavn DY YRI™M Wp2 NN NN - -
DOvampT5-20

DO™MXN °RIN MP210NN°Y 72 DINMIM Nr2N1MMn myannian -
N2W NYa ORI NN YW NnPDn vann

,O0pPwN NPnY MY VI HY 010p DY DY AR IR WP -
Y9N IR NPT MM2YNNA TN LMD NPNY MYN NTY
.'Yann (Mrp1 Mpn ,nax)) 'nNvwn DA

N DY2AL Mapya,0N2 °Y2N2 5T Y Nrno wy N yavh -
M KD, (009N "N Mapn TN Ywnb) DnYw NrHRIvXpNan
YINY AR IR WAL QY NN MYpa Dw»H

71225173V 12 X1 VAN DY TIXD ORI WP B N2Y NINNN N2°AD5 NXN RANT
NXY IN D12IW M H2W 2 ,7°320 T27102 K¥NIN HOM - PP 112 DD pIY 1IN P33
M XN N3350 XY ) URIN M2 TN NTYDNY b aN21pa 12y NN

DL 12°2 YR MINIDN NYINN2 YN VP Dw 12T
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mnn

AN ;2070 TNIRMA ]2V w2001 yadin DY IORI™ KD 1wp Y 110 v D7p 12 Yon
NITY2 NRN ,D’MPN D120 )27 MK IR DN 022102 0°Danl Nrn
.Y ,Y1N2 NnY YW NN 02N npan mnn, mnp

DIaTn WMy

"LDDDN OTN YNY NNNAN YY 1pNn NN NNaNN Yavn DY ORI K2 Wp DaTn
MY ;DLINPN DYINAN Yy MTam 7p Yw nvawn ;ynbn nnmin mnm
oy NPYRITM XY NPRIN NPXPRIVIPRA AIRXIND AMYYWm mPwain My 1an Noran
X2 ;N2 N2AMNN N2AM PN IPNYN W2 PNDab N2y Y2Y .[27] D7Rn KD yav

.MLP MY P PADN IR

DY TIWN IR DMK MNPY INNYNA, VAL Y MNPY 9w 0 DR DNpnn. VoY
,(Alvarsson et al., 2010) 1N 1NN 37% NN2°DAM NOVPTAN DIPYN NN NXNN
.(Juhnckle et al., 2011) x2°LINY NY»DM P2LANPN MA»YN X ANPNAnN
YL LID IR N DNT 1N YW MNPY IPTRN WK DMIpNNN TN Dannwnn
IR HVPY IMPT ,APN INRY M YW AT 191,07 10 YW MNP DY
AT P12 MR LPY IX D TIWN MNP WWNRRY D’aNnwn 1WRA NP 1PXI0IMm
AT 0T 1N Yw MNP Dy yavin vIpa nraxy qona .(Juhnckle et al., 2011)

12527901 MNP NY Y IWRA INY 21PN DPAR 7PN NMann

YW NWYI 12 DN TR MT 91 D1aT Nvnb vy 121 °92 nyam on o)
"3 IRXN D1PINN 227790 NYIIM 0°0 *9)2 YW 291pn DIaTN NN NpNnn TNnon "1pa
INTNA AT IMN A DN TWRI NN YW DY MR 1PN IRITYY DPannwnn
91PN NR1PWNN annwnn .(Hunter et al., 2010) 21271°Y2 NN IR D92 ANIAN
NY1IN Y2 INTM2 19X DN TWRI DY XY 21p2 IR, 07921 H» INTM2 19X TR DV
IMNN NINM DY RYM PRIN PN P2 PTN YR DY v Ixn AT 1pnn .2 o)

TP Dan

A0 NPRY YYD 12T MmN MY MmN Tavn 125w N wan L0 2in
D°INW1 27 127 122 v’y My NPNMDN MYY NP2 D°NNRXy Mn2m
DNNxYY M0 YN NQwnb °2 Da 'R D1IPNNR .AXINNY IN NyaIInY D7 NnX
TIpan Sy1 NX120 250N Yy 2N bpar v (D'XY NY X)) P TXNDa)

.(Lietal.,, 2012; Kim et al., 2007) nnxNN2,N>N1D NN N2IYNN

NN 1YY 1NN NPYN DY 7PNYY IR TN NN NNTYAN0D  2iwni win
;IY2DNN DY NPy NYaIn YY T nyawn v mnnan nen Yw amian
D079 HXR PN NNR YW M 0N R NI NNIXA 5190 vy nm>va
D12 11p2 plann men Nawn (Self-Reported Fatigue) ma»yin nnnan

[27]
WRIT XD WP
yavn oy

*%

YIND D NWPN D7)

N N, IWMN ,NYMen
M MNP OIXPN DYV
nrn maynY ,yav arm
.D»Yav 2°ONNY IR

DNKN 122N DIaT DY Wp

YW M’X Nya1anwnY My nn
DT YW Dw»N  TNR RN 1WRA NP

M0 NPT YD MY N 1N0NN
DY IMNNR M2 IN

:DX19) DA
YavN DY ORI WP [17]

V12P 1R WIN N7 [37]

TNR NN NNMVIANYL MW [47]
VLN DY 1M NN [97]

o by MmN [57]

D2 Dyan

rTNnon [137]

0”292 2N maT 14
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D"Yav Dyam
DM NN -
TN

[agapligapa i
(T712,m,Dwa) TR M -

MNAY NN MNHN) WAL NNX -
(@RI

(MNa,yy )ax) opnYyaomn-
NR/MIYII WR

wny mmpa -

0Mp/DMn 0novwn .

D122 X DMmaxbn nyam
07Ya0 MNP HY» NrHL2T NPXYOIND -
121 12182 D 1TMYNN 0NN 0N -

TN NPTN NMLDPL YA DT -
2V20 1N Y NMYDPL

9P N W DPYR 0 DY D0INOKR «
TP IR

nrhovPIa MNR NYYIA NP DN -
D°2°0R DNNY 9210 - PNnxX N7 .
D’NMan DN Hya -

DMaTnNMma -

M2NNYR NTIXNA 02N NPT HYn
HRIM &Y WP YW N [ T1ap ,nTma
MMNY MmN21 %2 .yavn Dy

© Dax Fernstorm/Flickr

,(Sea Organ) Morske Orgulje :yam
MMNY N2 Y2 .PORNP IRTRT
© Bohringer Friedrich
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NYy21 NN NPDVR VXX ANIN NDan NNNam ,(e.g., Yamane et al., 2004)
RIN QR IRIN ONID NNXY T2 AR NNXD DY) YW PR .Dp1a NpYT
e.g., Koga and Iwasaki,) Mn1 DTN N1 2¥pa 072w 1T NvaNn YW nyawn
D7V D'HDINYRA DY DY NN 22 PARNY 12D Mama DR MRAnT (2103

)T NPMRI2 MRXN NNY MPY 07Y20 03 70N IR 0232 02, 0NR

25w N22pn Yy TMH yavn IR IND Napi 1710 DYLN wIn
TIN 2PN NNPY ©° 508N "NNXN °TMAa IR D°pD Y92 7172 nanw Tya
VTN MIwNY TIT T - IRXIY XN 1a D120 M mpin Yw H)nnn

122NN DI1aT DY NTIavi

NYNNYNN 122D XY XN Yadin 1y ORImM KY WP 2NN 01aT Y monn
7MX2 DTRD IR YD NN DY Iwann NTNa yv a1 van ,mm mhpa
NS 17 .MaNMm N'wain MyR1an NDan Naw’ o°xnY NNNany ny»onn
D°WIN 190N DX D7) MRXM2N DPar) NNXYNN PNNNY R YY ;71922 YR DN

JwnnnoNa T ohyan

DN VAL DY PIN ORI RY WP Nawnd nonn Mpw
DMK MNP 19 Yy 07yav MNp NaTvn -

MMpPR 190N IR TNN DPRA YLD DY ONIM R Wwp mbpanw»y - -
.0ya Y21 MpT 5-20 MNaY bw v N9wN Marn ra TN

.IX’V 0N YW D'ap D'UPADR DY DPIRITM XY Dwp 1w -

NN12WY MY 07277 19002 IMND 111 MR AT M2WNN - -
DLparn

2NN DR DDPRY NN Yy ONIM K1 ONIM WP Mnriamno \na - -
2PN NPYRXIDIAN NPMNAN

PONY T2 DAt 14-H NMXN XANT X0 ;1190 0TI ManndR NN
DY "HRIT™M RN PN ,DNRA WK NP DMDN °YYNA OO DDIaTIN
RONT NN NMODPLIIND DY VAL MNNY DN HY 1w .Mipn Y22 Non yavn
1320 P21 D29M YINN Y9N P2 IWpn pIrna Namnn YN kY0 imnb et
mwnon NY, 0NN MNMpN2 1N PRwn DN MR N9PNn Pyavn n2ank
NR 2PN DINKR TP NNXY DTN PR 22, 07PN D7YaL M2pa NTATn
MYINNM MYNPN1aYoN - YPR P R XY DN MPITNA 2NN YIwn .DNNnn
D7ONN DR T2IXN D MOYN B2 102 Mpynim 1aRN MaxIne Tiya - N 01p

N2%M yan mMya o Tm
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NN

INPNINwNn DY TID PN XN YR DTRD w27 AT DIaTHw 210 Mw» 07p1aYona
XY IR X NYT NNDN T PR M Y70 )7ayn jav)

DIaTn WMy

TPV NQWM VAL DNRXY YW NPRIPR Mynh mwirn naunn Yy oipnn
N2'W Nya NRANTY DT DYy WP B2 0 RN DPYAY M MnpY
JXP MML5 OXI™ TP NYNTA Nvwn Y2 YW 'wy IR 2wnn Jon Yy mbanom
DMINRY N I'PIW IWRD YN 1Y DY MXNINN T Sy mYaynn pyn muTy
,OPPYIYIRNI MDY NN TA?Y Y NN7 MRy, MpT20-0 1N Jwn 0'xNan
YV MINN IR NIXp ,TPNYMY IR NPORITM NYT NNDN .10 MM X1 WX 2R
N 711N pnInb M 20-n N wnd nYyn 2ab1 YanonY DTRY NN ,Nnxy
JVN MPTY D1IRN D90 N22002R 7Xp NPYDIN NN NIWaARN VN 6-1

.(Lewis, 2012; Vessel, 2012)

122NN D1aT 0Oy NT1avin

12IN2 NYTN N TPDR 1KY V2D *WIN 172 WIPwin IR TTIvY 0T 2N D1aT nvn
DUTINM MM22 XONNno ,Mwna Tpnnn? DIRD YY) wanm vl
Ma'WN NION T HY NRT PWN2 11 0709718 YN MM YD Maryn yarni
Yy MNN NPNN2IR TPAR NN PRI 1P°Y2, MM NY2 IR NPRIPR My1nd neyn

MmN b naxy

QXX V1P 1PRY PIN N DY VI TWNRNN 191X DN 1R YAVA Nwn Nya
ANNann 7M20 12200 NN DILAYPR YW Hp M YN wnwa ,DMaXn
PNNXY RTNDN NP2 DAV 0230 1A 1N2Y 12°aR NINNA NNaX N2 12

V2P 1RY PRIN 112 RNY MPITIn MN2INN DR PR P2an

PN OPAR V1P 1PRY AN 1M D"y 1N0nn "71P’\’J

mpT 20-2 52 YN y12p X0 wIinn 1mn by 501 nnanpa .
20N 6-1 NTIN PR MNAad Nraw 20-1 Jwnd

NOYA IPVPAN MLIVDRY 73, 07NNY DN yava D MM -
,MIYN MY NR MNRXINN M2ANN MN2IVNN N2 7Y i
922 MPY YN Y12p KON WINN 1N 1NN 2 RTNY Y7 on
Mwnbwnr

[37]

'WIN N1
V12 12'RY
%%

VLN DY VIR RIPR WP
"DDLLD MM N7 R
PR MTNY INMNIPR R

DINK 122N DIAT DY wp

[27]-n v yiap 1R wIN N2
m2Iynin Y212 mannwnw ]2
mna X0 Y92 71T .NYMoapn
mawn NIty ,N’N1an NN Nnla
1Y axn PR HH2 7AW NPy
D WP Tyl ,)MR D’Wann NIR)
nraY DMy D7YRIM DIRY
DPOR NQ'WNM D301 ,D°INanN
2NY MaxX) IR T PNnY NN

:DX19) DX
YaLN OY ORI WP [17]

TNR NN NNMVIANY MW [47]
D' Y mnon [57]

7701 M2 [107]

rnon [137]
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m qWP) 221 1 DDIATY MMT P MN2YNNN Dpn AN -

MOINN DY 7P WITN TWRD ;5 (VA0 DY ORI RD1IORIM
D»yav D'yam

M2YNNN YW VIR RIPRD
0”3y Nyin -
Sw (MPyav Nyainy 1) xH1mrna piw npivn Maynn -«

INTNNIN DTIN DY DTPM n71ya NMN°Y 2NN V20 7
JNTW M

mm-
NN v .

Dnada-
M 712N Y22 ANTY NN MPY V1P R 1713 YW IDIVDR . -

12V 12 MNONN NPITRY DAY T NPNA 5w R
DPIA DIW? NPNY MY DINR PR IR 1919, 00T
DM XYY PNNY DN - MNNN IR MM YY 1PN 1IWKRN NP 10N DVp 1ad
.DMa1a

D’pIM DN *Yy2 NY1n -

D' MNMa’X qQIXax .

022 IR DPMAaxYn oyam
TN AWRN 1N 1NN AP NN PRI Nyn D'71|'J DTRN -

INR DpPR2 07N D127 NYIIN T2YN MNn A0 .PRIN NTY
D720 DYXAR NVIIN TAyn X012 Dpnnn

mpani Nryav myiny Tyl ,(Beauchamp et al., 2003)
nrYIvI2 MDANI NI MyNn - Nrarna Y51 112

YW NP MTNNN NYINN 7120 IRXIND .NYHOWI R Nyan
qXP AT WY DR YW 290 NMYN NR DIann Nomovnn
YN WY YW VAP 1pINpnn 0OyYNnY D3 2 N7 ;1291
ANRY MPNNDNNA TINA PNRA YI1IP 191X RXNIN TN )3T
D1ANN 1979 YW IPRIPRN MMYINY Tiya ,Navinn nawn
MM’ VY 727 YY1 DYa Y2321 N9xN Yw 250 NMmwn N
DOMorran

IR V1N DIMNN Mwyn ]1'7’1 WMAT
NMINIRMRN DY D’pMma

D' MLYN M1a Yy 0N HY mapnwi -

Dy DANWNN MR MMPI IR DYHX -
AT TWNA IR NYRNn

ND 'MMNNA DY’ N 07YaAL MNP -
oMay

2010 191X DTIMYNN D7?PNNX DY -

NANT RN ,NTIP L, MLVPN PN R NRXNIN Dockside Green Community
nrnd 00N AN 1 NN T na mpPw Y mw» viap XY b naxn
MY 07N YY1 D°a%N D’pIN YW DImn 0 5an ,awy Y i nyian v neyan

nYnpn AN Y22 MNoNM Mpainn Y awnn Dmyr MY

-1 TPLYP NN2AN 2IWN TNy
Brisbane Domestic Terminal Carpark
52 .(Ned Kahn) jnxp 127 Yy N,

© Daniel Clifford mnmw mmam

Dockside Green n»np :pam

"7 HY 122010 12PN R Hyw
nwann ,Busby Perkins+Will
2V20 Y12p RY N1 DWIND
mMmnw mmar b

© Ellen Moorhouse, Toronto Star
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"MMnn

PapnYoNn .Men YN )N VPR )IVIN N NTDIATOY 110 w» 07p1adoin
OO M Yw neann

D1aTnwmy

NMLIANLN ™MPYI YA MNRD NYawN IR TTINN 1pNn INn NNann A1 ;at
NOPTAN ;TYN YW ram anmin neainn ,mmad b PMapya o'Ran
nvawn ;(Alliesthesia) PXRLDOX - NTMVIANLY NMYPN IPANN RN DY NDanm
20 X MY W °R 2552 19181 ;112710 JY Ny1IN2A DRXNIN 07V DDINOR HY
,MMLIANY YW X ML NN NTPRNNRN N N2NY PHRIPXIANPN Nwnnn

[4aT] omrw Yy exrhmrm vk oon mn

My Y910 ,DVXINN DPN2AD DPNDID DMPY PTYN DTRN 2 DRI DIpnn
0% My DPNMDID D™MPYY DM NIDN 12°2D 21 ,NNML1an, 21p ,AMRN
nyvana onTpm DMpnn [4bT] (e.g. Heerwagen, 2006) Nr2pal DnywH
2L NX2 NDAN) NN Myl Nwnn 2 Do (Alliesthesia) MXRLDORN
.(e.g. Mower, 1976) *970°) K21 Mp WX DN XN AN Y NONNNN 2300 TWWRI INY
VP PYN YW 1 ar 0T R 2 D TRYNN 07I2TY DPNN T Y NNMIRA 1T 1Ty
TN NMVLIANAL LY Yawn? Han v an Mp Y XN DIPN IR, DN YW 2XN1 Qann

.(Arens et al., 2006) T\Nn D2 DDAy, N*YYaN

Yw DLINYN ,(Attention Restoration Theory) 250 nmwn TN RN °ab
712’10 NX 1awH DMPY MINR N1PYID My1N IR 1% M1 122 “n21 mrnwn”
] ORI DINR D1pnn .(Heerwagen & Georgy, 2008; S Kaplan, 1995)
DLITIVDN VI NWY N DMWY TY NMP22 DPNINN DRINN MY
Dy mParn nyawn mny oMey MNRN Mnna omew 0 ;(Elzeyadi, 2012)
NYawn w2 1 D1 JaN» 9D 220ANPN TIipann Yy °YYw nyawn 855 ,mman

.(Wig8, 2005) 1xp MY N2°TN YR Nwan Nawa marn

1N2NN DIaT DY NTIAvn

D'LINORN IR TMNY DWNNYNY NYarn 120 NPY XN 0T DiaT novn
nnY NPN Napn MLN PNRD NPT DMPYY DPNON DY YW D Mpapn
N TNR Y2Y YR NYHY NITYA IR, 070NN DRIN2 VYYY 19120 DR wnnwnb

"W DRIN 2 DN 95N NR DNTRY TPTa Nwn nna

mnY ,MmMmoiany Yy 1x M Pwnd NDan HNIPXIANPN 0NN 2NN 720 T
N2 PPw 72 RINN DY MY 1IMLM - DN DMPRN DR ORI IR 0N
YT AT 237D v v YHNn 1w AASHRAE T by n1mhiny mman havyn

oryara M0n ™maT 14

DMINXR 22N "D1AT DY WP

[27]-n v yiap 1rRw 'wIN N2
m2ynn Y212 Mannwny 722
MmN XN Y52 172 .NYMPIpn
Mma’wn NITya , NN DN ANl
1Y Daxn PR HH2 TV NPy
DMIWPY TIva JMN D'Wann 1N
nrnY DMy DPORIT DIRY
DPOR NQ’WNM D°210N1 ,D°INAN
AN MaX) IR T TENRY nn

:DX19) DX

aMam M T NX [67T]
NPYaL MIN DY Wwp [77]
HapRapaapal

V1P 1KY 2N N7 [37]
oM by mnoa [57]

PMnon [137]
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o”yav 0yam
MDD DN -

YooY .

DM DIMNN DMIRYN DNV -

DIpPn/Y9N HY PXLINIR -

PNNY Maax NHya wnny «

07122 IR DMANYN DYan
TNN NTM DI, MR MIIVN -
mMpamaivn-

DN2 )19°01 MNYN NPT -

201 MR NYHYH DA MmN -

Khoo Teck Puat ’>1nn nn :nbynb

, 0521 TR RMUM T Yy 000 Maarpa
YNWN NIR NX IR PIY Nwyl 12
MAIT Y2 .n MM »wind nan by
© Jui-Yong Sim/Flickr mmnw

D12 N7 XN D NN D00 Hopn (prm
mMnY NMnMam Y2 /7190 19101 o
© Ben Leto/Flickr

31

XY MY 2w 1w NNN 80% 3 2 yn MMIN "RanN 21w n Yy °ouiann
PapY NN IP2DINLHR NW7 2NMDNI 191N N17WYNA NYNPNR ARXIN - NI Y Y22
1LRY DMITH IR DN MDY ,DNLYYN NMv1anv YHn nmvianw by v
22T 191N ) YR TPNIN HY DIYYWHY MIYaARN NIX pab? 2pnd ,Yina RYNIN

.rampm YT Sy IR HYYPT

DN YY NNW NN MY DY NPMYAR ,M22m MPY *Hya D ImnN2 N nn
D°92pNN - IMNPID IR NTPNA2 VYYD JMaw HNY N21p N (D29 YIng) wnw
TIN 1QW5 DMWY - 1p D2 DN YYD HY Mayw i IR DN D2 Mp 1712112 12122

25NN YN NN myaw

2WN ,DTRY DTRN TIRND NINWIM Ny20DN TPILPRPND NN NPRINN MM N
M2) Y2 ITR NNXA M2 0 TY K120 mMwyn Y nvhw Yw aTn nndb TRn
NN IR PPN DINND IR MR N NA2) TI20 IR (NN N9 IR HNY nwn
N NI 22 NN 2D, 1PN MM R 20 TN R L (buomnn by nubhw
(MN5N NROYN IR IR 2w 12yn 1TID NwaY 102) M2INDN N2 YA 0P XN
NPYRN NPOINN MaTyN2 DPNYTN DMPYH N20N D1wa )0 YR M21ya DmyH
NP2 MMIRITITY VIR TNX PR, NQOIWWN IP0IN NN XY Nan by .0TRN YW

.(Barger, 2014) arn NN NPY? JNLNY DPN0INN DRINND MWD MMInTm

VNP

NMIRN, DN IR T YW DRIM DN DRI NDN - -
NXaN2 VDN (MNYN) 2yad MIMK IR/ IR MK, 1Y
2010 IR YYNa DPnn DMrwn

22M 2912 NN P2 WPRN PN 2270 RN TPMnn mnan - -
JPIIRD TN NP9V YRR MPY 90D TNPna NRvp 12
MMN ND*an NR NN 1MXA AT DIAT DYPN WK
M1 NNNANA D Y»DY Wy KN, DTRA YW ninn
DM IR NP 21X NPOINIRD

NDan X Maw’ MmHYpa "HInNon’ wnnwnh Iwannn naon -
MMLIANLN MY NR 2T DNAD YW 00NN NI
mmi Yw DLNIA% NNNM YN DYDYX MOYN 2-2Y1pnin
.(Nicol and Humphreys, 2002) m'n1n

REIpIA] SOTRD) LPMAN IMX P2 NN NMVIVOR DIRN -
1’1 °DNIDN NIONN T'Jﬂ]"l 25w1122 (DTINM AMRNN
J0nnmivn nmwnY 1INranwn

RONT XN D927 TR RMIM 1 Yy 9nw Mmaarpa Khoo Teck Puat oomin ma
D')1NN T2 DY 22°Dan INN PNR NN NMLIany M»w D1IaT P»Y NN
mma Yy NP1 Yy7Dn 1Ipn PIRD ;NTPIXNN MIXNNN 0179 NX TN In
LYY IWaNNN MIDY/MNa JNY MNON DIY YMLNNTNAY Tiya, nin
72 NN YW DA DYYNN S Ian TN YW nw1an ANY Nmad YR
DM2YN .DMID PNany HX/MRA DMPWN DR TPYAVN DINRNN DR P2NY

wnwn mmbYx,mmnY nwan yavs NN papn NN 0PNXn
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LMD 2P, DM DT TN pnn v A1 0aT by o mw» 0vp 12 Yon
55NN YW NXINNN IRA YN NINND TNR 2 DMn mwnn

D1aTn My

M2°2DY NP2rN NPWI MM NPORITM MAaTVn 222 3pNNn NN NNann At maT
YN pAITA DT NN, AMYWN NWINN NN220,0°XNY NNNaN ;DN Y vk m»ann
NIRXIND D220 NN2TN TP NN MY ;0 Hw Lanhrd N9wn mapya 0N
NN2DaN DIPPYN N1 NDANN MW ;M2 NPYIL MTINY ORIM 1N

[P5]52pna 1an D'win 1apn 1WRI Y rram

N YY LIOR DN qTVINN N 2 RN NYHNIM maTyn Yy DMpnn
0°91) "2 RM N D1pnn .(Heerwagen and Orians, 1993) (Dimm XY) 07
T HY aTVIN DN *HY2 19N NP N2 MR NANN DN DN v DN
D°2120W 22 M2MNN NPR1 MNP .00 PR 002 1Y IRNYNL MY NPDHYIR
D"V MW MM’ » DM HY LINOR DY D7I2NN DA D XYY D7yav

.(Jahncke et al., 2011; Karmanov and Hamel., 2008; White et al., 2010)

NIN N NN 0 Y MmN 2 18N 717 YHNaiwyaw nm>vab nanann Yy opnn
N2 PRY NP1 122D 1WYIY MM2°YA1 TWRNA TNY NN XD IR M I7IXYA N2Ivnn
HNXIDIA X "WYN YA D' Ny MW 2 N0 ,qP1n21 .(Barton and Pretty., 2010) o

.(Alvarsson et al., 2010; Pheasant et al., 2010) ’xnY nnnanY MmN 0n2

122NN D1aT DY NT1IAvn

1awh nan by omin YW nrmpap "uonn MnINnn NOYIN pan A1 viaT nvn
DIP’Y PaDm TN 2XN DR 1aYN ,N2AWNN1 1MyN V00N P 12 Dipnn N NR
TP2DNINP Maryn

MT NRY Py TIRY MR PR NXY Yy MAnnn o Yw nrnn
.Papn N Mwy 0 HW 1P LINOR AN 127 ,(Biederman and Vessel, 2006)
2% DN NYID MIRARM DT D7 YW (Lp DINIRND IRXIND XN 71pn X
D0 79N 22200 QMY AR 2NDID 2DV 1 MITY MXIN IPMNAN N2NN DR
N2NNNNIN1QWY DN QR DMRY DPMARDN IN D7YIAD 02900 PP Y IR DT
YL MNNY .M X1 D7P1 002 N2IXN YXR IDaN” DN 1151 MR
POYTM DTN YNY NNNAaNA Y»DY NiMa) M2D v° 0 MMwpn LINHR M ann

YR DLINYR DN PRY MIT MNNAN TWRA NP

[57]
DM bw nainon

xx

NN DR 0MXVNin 0ORIN
Yy my N1 T Oy opynn
D DY VAN IR

YavN DY ORI WP [17]
YILN DY NI RY WP [27]
NPYaL MIIYN DY WP [77]

annY van [117]

N12D/N2D [147]
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oooX1ox .

D°Mp DMNN DIWYN D'NLwn -

Dpn/55MN HB PXLINIR «

P NNY Maax NHY1 1NN -

D12 X Dmaxbn oyamn
TNR DT DN IR MY -
mMpamaiyne

DN2 )19°v1 MY NPT .

25X MMR NLHOWY DA Mnon .

NN Rice University, TX :mw QT
Archdaily.com m2 N2

TINP POIRI LN XN PN
IRNDTPNIDN NIRTINA NNXNIN
NI2N LAY, TPRPINR MININD
Y217 Foster + Partners » 1 Yy
Kathrin) N'D2vD12 PINPp NN
Y21 TRN Twnn (Gustafson
Gustafson Guthrie Nichol Ltd
my» w271 1¥N2 .HLRDA 1D DAY
mabnwnn naxIn by onnr om
NX Mapwn Nax1a npvn nmxa
MMATN Y2 .NMIRNN RIM PIRD AT
© Tim Evanson/Flickr mmnw

DN NN NYaAWN YW iPXTPLaIN NIWND NN NP
NP2 NAILN NRXINN MYND MDD "o 0 N NaTyn - -
V1IN DN IR MMAX NVIIN 19 %Y oM YW yav nTian naTvn -

MY 1M MHY2IYNN 5y 0NaR, Yy o ona -
MR YNaY IR MNYN MY v awnd ,mmi R XD
NMNIN DY vawnh mwy n1pn 122 ,95nn Yw momipin

MY T NPNAA DYIN MY DMy D' YW IR -
,M12DN2 DN2 wnnwnb v 122K ,0NYY M INn
TN DMN Yyn NYOXN .DMY NOLYIN N2 11 DHOPRA TNMA
19 Yw DNrNY TV NNNaM M2 TIOR YY1 D NLWNI IY
MM MTRNNA NRXIND DN TR DR PLP? OIWNN DN
Jr>aran imnb

nxxnin (Robert and Arlene Kogod Courtyard) Timp 981 b1 1xn
NPIXN RANT X0 ,D.C NLAPYWN ,TIRPINAR MINIRY INND MDD IRTINA
T Yy MM D YY DLINYRA ININ VIR Mt DaTn mw»Y
55NN .V RY YN ot Yona wnnwinb N ,Gustafson Guthrie Nichol Ltd
T Yy naxww onb IR 025 aMmTn Y nan T Yy naIn xnn
XN D7p Hpn VI9'win NYYA Nax1a Mmpn 1apna .Foster + Partners
mMTo NY Dbyl TR DPINN NYYA JARN Yy NNT RN L, DM Mvwn 017
DN MY P2 D9pNYN TNIRD M RIM NIRD IXNN 127102 0'R¥NIN DXN
NPT DR D’P°Dan VPR 190102 .002 NyaY D°aw1 02w DR DN MpTn

.NaXIN M1 PYN 19N NAYNWNA RN N2YN1A 0NN
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mnn

MYINN MY NY1M AT Y MYINN 12ayn TN DIaTHw 10 Mw» 07p1abhin
VA NANN2 M22Wwnn v T

D1aTnwMmy

D20 DY NMNIRN PRIM ,25N2 IR NPYY 1N AT 112 YnNwn nMRN 11Xy
MmN 2xn VXN Y TPyav RN YY nyawnn .mnw nrnxa’pa mann
v YW 10Mn NTw NN ,maao M0 ,07Y Nl NMpni N'wain nnmim

9PN NMXa Yy 2NN PN MR ,2X'N

NMRNA 20N MR 1TAY N2 NPT M2 1PIaN 22 DRI TP D1Ipnn
DM DTN VI, TPYAD IMIRNA MIRINN NN INY M2 M2nRn,yan
NMIRN NPILIVDNRA TPNRNN 1PNAN - 1 DY TPYaL IMRN2 RN 02 Ny
TPMNR TPYAL ANINN 22 NN ,RANTY TPYIRD PP MNSY DYVIXN " T
19D °N22 1AW D’LITIVD 21P2 NP N DPPY MNI NP TPAPT ATPIR X
NMINDN RN 5V 19D P22 1TROW DPLITIVD TWNRA NP ,N21L IPYAL NMIRN ¥ DA

.(Nicklas and Bailey., 1996) D’yx1mn

OPYWIR D MVPA ,ITPHRITT MMN R H¥ MTINA D°TRNRNI NY 0727y Dpnn
Mwn wnwn MR .[P6] N1PTP1xN MIIYNN Tipan Yy RN Nyawim MRN Npam
;V/0710XN NN MYR2A DITRY DP0XN Myw1 71N2% 17120 Mywa 11nxn 1yax
PAITN Q1N NMLIANLA MY > TY IR N2INN YR NNRN MPYH 290 DTRD
NRXINIY T2 ;PNIVID NIX7A IN2 MR YW 1M 09120 .07 Tp XN Tpanm
MNRY PNLII PRVIID PANTRD PNV XN G0N (1592 Hwnd) 7 ina mxa 0
D PMIN 22X TYWN 10D IRYT MY TN 2¥0 NPwn M2PNRY Mwp nvnd

.(Kandel et al., 2013) N

122NN DI1aT DY NTavin

NN NPYa0 NNIRN NMMNIRaR D'WNRNWNY pap? :012192 N1vn A1 12N 01aT?
PNOPTA IN TPN12°DA 121N NIXYA 171X 290 NTMYN Yy MM pyn NR
MY PR MVNAN NPTPYXN MIWNN Tipan by n1mwa y»oY 121 varn
mnma R Ywnd) DPNXp INIRND MPY KXY QR (DNyw 1XP) Y5N2 nTNR NNIRN

.(Mon NxrxIN2

,0°2¥10 Y 21N M2 T2yY °ONDN MN2 NNNNN TI2Y TYNM RIRND YN
N NN MMPN P2 NNIRNN "wIan 1WRD OwnY .mbYain mn»p - IRT mMnb
N0 VaInY MY, 1/40-1 DITan 7R IR MPN2 DN DX D220 D'Nbwn
Sy ,nrpn nTay n2ava .(Clanton, 2014) NPOX1T™1N MMAN DR PYPNN 12T

[67]
M1T NN
mam

*%

MR DY MY Mnxy Mnm
10T TR MINwnNn b))
VLY DT DRIN NXYY

D NK 122N 'D1AT DY WP

:DX19) DA
Yaun Dy ORIM Wp [17]

V12P 1PRY WIN N7 [37]

TNR NN NNMVIANYL MW [47]
rnon [137]

DY Dyak

D' Y mno [57]

N1PYaL MIyN DY Wwp [77]

a2 NMam mMx [87]
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maaaT

0”yav 0wyam

NPNT 190NN °Yav MR -
TR YN MR -

MNYI MY NN Y2 X -
D211 N MR

XIDPMHY 1 -

0M22 IR DPMARYn oyam

D’PADNN AMYPIN MR MMpPN 19N -
N NR

R RRDIPR
MR NXAN «
aman NMMPPMR MR -

NR MwNn MHNY Nav yixna .
Yav NMRNN

PN NN NIND -
NTPIMN NMNN -
TPRR DIYNY Mpa «

M) O TPPX IMRN MPWH MoN»Nn -
(M52, N2 v M Draad

01220 MR PXNY ]2 NMIRNN NI -
N2 YN0 RN DR N 'nam

Pelli Clarke .pv v Visionarie 2w q7
m2TRa nnnnn Pelli Architects
.Bill Browning

122 PV MAMIRY 9 T2 P
DR T HY 201N ,LPPLNP 127N
T’Y2L NIRNA YW NwYI 12 JORP
N2 MIMR M2 PR NN Yy
nMaT Y2 .LIT NN NN

© K. Kendall/Flickr mmmw

TIVaw 72.1/10 Yyn mbYyY XY TN N2°2DM NwRn NTR PAY DIRNN DI?
DYINYY Dwnwnn 0°YONa 02w Nrnd oMy DPLNMIT NNIRN HTINY
.NT12Y N22DA O°21L DPR DN, 07NN

1Y NMIRAN papY wy Mpnn Mowm 072X DNOYYN 7125y JamInan X
DIXY NMIRN M2A2Y DIXPN D°AD1 NN MMPM NTPMN NMRN.IPYRIT™IN NIxXDH
M) D’pavn NMPYR NMIRN N NPYNN NTR 2D AMRNY Tva ,pmv 7y
VY Ny 122D NPXA My”»DN 19X MY AN TIND NNXY NPN2aNR mpn

.(Clanton, 2014)

MR NV ,RANTY 1Y NN NK D1any My NV " Sy YX1 IR Ny1an
PN YY DM NVIIN bYW Mapnwn IR ,Naxaxn Yy My NNN XXNIN TN
maonn [107] Nx1) D°v1 DHVPIAY DRMN MM ,PHLPIA N7LI 2 1OR D'DIaTY

.O™™m

,MLYNN NN PXDIQIDINY MWD DIRM DLW 2 DY NPYRIMNY a0 YTl
n2Mn> oPman TPTPX NMIRN DIPIN MR PRRA IR DY NPX° D) 72
WX TINN NXANA DY ,ANRN2 MTINY NManTmn qarm 0PN mN22

WNNwNn NN MR NN 1A MM R 1X2 2920 Pwiarn VN DR DMNN

NAN NN INPT NMIRN PANTR D> NInn "J'IP’\U
.Dam ymn N T2A73ynNa VDY DMRY DI TANRNNIN -«

NN, VAN NPW ,AVIAP NYIN 02 0P 191N DPAPTAMRNONIN -
NYXINN DN OYYNY RNNY KY DMWY N2 NPT Y wnw IR
7w 25 NN NanXnn mHYya

JRmn T MY IR 0N o°oYna N2 earn nn PTPPXANMRN -

DRI T HY 00N TR, IPDM12 MIARY 92 T2 RN AT DIAT DR NXND NANT
07290 DYYNN Pan a0 Yw nmpn nenxnn R Yy (Louis Khan) 1nRp
DMIWANN JTaN TR0 OPIORM DP2IWRD,AMRNN NP, PN MNoNN N
DNY Ty ,NNXYIM N D1pand DIxXM Nra SY My mnia NN Ry

N9 MINKR PXNY NN YY D°WINTN D?1R2a0 DPN2°ADN °NIN2 2N
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TN OHW W DY WP YW NRINN 1My AT NN DIaT YY 0 M 07p 12 50N
VN 593 71T NN . DnYw NNNY 0NN Yavnd y1in nrnd 0TRY D Ny
DX NINN MIXM IR 122n ,npmny

D1aTn My

mayn DY WpY MMYpn NPMNXIAN Myawnn "2 D7p bV VTR Ty n )
2N XY AT DT 2 MYwn NR»p , 01 Yw MmN [57] 12 prTa, NNTOY ;Nyav
nRT RN VYR (Kellert et al., 2008) ,Biophilic Design-1 .MIMwN NPMRM2
MY DNI2M D7YaY °2°YNNa MaNaNn - 12 ,“07yav 'man 0onn’-a
PN YW pTN DINON B 0T DITY .DNM DRI IRY 1N 230 "NDan ey NxD

22T YY DY NN AMP1ab 009 NANK 112 MAN | 218 220 11N

122NN D1aT 0Oy NTavn

MyTInn NX D3 MpN2) VAL *D23Y MyTINN NR 12202 X0 A7 2N D197 Nvn
1T DI9T DY NTIAYN N7IVIVDR .IPK¥NY YR DD N2 MIVDDIPRY TPN2ADN
XN PRI D°XY N2) °YADN Q2 NNAN 1IN °T T3 TV N0wa NrnY mey
mayn Yw 19w nrind Awyw IR ,(MPNN 1R Y 025ND DA IR INRD
DMWAN "1 TPNWN Nan 77220 1T MaNaNN Pa 1Wpn NbYaN 22 Ny Madn
nD’22M2) NP Mva Mo 1 Yy (Raingardens, Bioswale, Storm Sewer 1122)
NPT DI9TA NNAN MYPA KN NNYN 21N ,NpNn Y22 .0wa 112 (MNYPn N

JPNDIPRN N2YNRN TIpan? 1N Npmy MyTind 1r10n NPxn

PYIL MOIVN DY MR WP nrXH Y2 MNRYN NMMINTINM 1X°Vin "71|7’\9

200 NMIX2 AN NN NP DN N DN N W .
DWAN NNYY NP PTN WP YN 7212 N,MynY 72 DWW TRD

PN M NPYIL M2IYNY YR N NN ,DMon Dpna -
;0NN 0MPNR2A .NYIN/MPY NPNAN NP2 N2V Npn nwan
DWNN MN2 vy ,ownb) maan 12N Mp*opv Yw nbhan
/0w, ,wnwin DN DY Vand DN122 20NN OMpany IR NN

,Bioswale 112) nTr 1am ,(Step wells) oan ,(Ox W mam
mMyTnn N1 DR PR Nn by Ny ian (Marm o°bna
XN

Nnawin MM P20 nn M 1912 MR WWarnn Mon -
M2 200w T2 MY IR, M MAwAY 1w T Yy 0 NXann

[77]
maIyn Dy 1wp
nyav

XY NPYIL MIYN DY WP
DN 02NN MyTn
v Darn DNV DN
NN’ N2AD

DINK 122N DIAT DY WP

:DX19) DA
YavN DY ORI WP [17]

VIO DY ORI R WP [27]
V12 1KY N N7 [37]

oM by MmN [57]

:Da DMYMN

TNR NN NNMVIANY MW [47]
ANaM M T NR [67]

TMnon [137]
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MX NN Y2 17axN .ANYY NNV NN NN VAN IR 7IWNN 2N 1 )
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N2V MANINNA PRI NN DTN NPTNNN T NDan 220MpT 122 1
D27 T YY NapMN D’MATN NN WK, 070XP MNYY DN YW DN 0°MaTN

2NN rXp YW AT MY ARIM DYL HYa N Y?PN WIT PXP IWRI N1 MTTY

20w [ T72,0w)) DOPRI PR AT "DIAT -
(p1 oy Yoy, 0y ,mM

N2 Y%y DN MIT,DYpYN) TN -
(D N0y °5N3 ,war ,maxn ;nouwn

VY DR PNV NR) NI -
(@72 MYN,PTIR ;DR

,N27IR ,q70) DN *Yy2 NMININN
(DM, MaNTI 92N IR I

Y20 MAPTTN AN ,NPAND -
(Dnnx ,0na ,0pan)
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(munn Yaw

e

22w ,nrXOLDNP ,0°2012) NY MY .
NP2 NN AxN) NN (25NN
VIR 0% TIyn ,nnn
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NTTI,NMXN NTNN MOaxX) MR
(mma, 07N Hya

Dmaxbn ovam

TNIRMNA NPYIL NMRN MIVN -
mrn nmno

»1Ya) o nny/o»n Hyad Mama .
NNX NN AT ;DT MM, Ay

(mnma
D’ NPNYN NYYwnN -
DM DN D°DW2 N NPIND MR - 19NN2°D!PT 1IN NINWNA P 112 COOKFOX Y1 TRA TIwn Yw p1n 230 Hyn
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B e e6sss
S0 8 Ute

=

NN

MINANN TTIVA,2Y NIW P TPYY,MN PavNn N AT DaThiw 10 mMw» 07p1abhn
PAaM > an

D1aTn My

Yn> nnnan ,(Joye, 2007) NrYXITN MaTYN YV 1pNn NN NNann Nt ;1aT
NPAMNMR TMMNX MR 2TV IR NN NI DIPIan VDA IRXINI
mMMXIY Y11 1200 Mnnw qr Yy .nyaind 1apn Xxn) 070 R ,Nrannrd
YW *9120°D X3 DMK IRNY D™MPY 1R ,D7N DX 1R NPaNAPIN NN

.(Vessel, 2012) on

NI RN, MY 137.55 111pa M, 2010 T ;0 NP1 NPT T2 yavn
120 S MMM MMpYY Tiva D NNRxN 12 NNn22 D NYXIMN 1Man *Hyn nna pavy
.(e.g. Thompson, 1917) yav b OINR LINYRA TN 191N MINXNI MOYN

IP7V2,¥202 NN Y'amn 0Mavn qx1rn (0,1,1,2,3,5,8,13,21,34) *XNN2a NNTD
72) Ma Yw mman "y Paly ,Nnxn Yy Paw DNMNN IR ,PDPI’a DMNXa
592 T2 DY aMm (MY NMNXNN DM wNwn IR DIDNN XY NwTNN Nnxnw
yamn 1:1.618 Hw DM X1 'SRNA NTDY MYpn ,2ANTN DI XRN1Q MTD Y
DYIT MT'D A2, PN 12T IR D*TYNA 12T »2 102 NN MMX 11p2 w1 1w

.MINPN YW NS 1apn N anna

MOYN YNN ,NPaNNra MMY) NN "MININ Y'Y Nwyaw D7Iw *adR 1213
,ADNMN MLPA) HD122 Tassel O N2 NP NIITIA MANT TV P NY DYTPN
QR YN (1998 ,MNLYp MRLID) NAD*Y2 Gare do Oriente Yv DanM (1893
Y210 D7D DNTD IR NPLNRNA NPXNANAY HITRA VAN KN NP
DR PN T IPAID1’a ATNaY 20 1N AN PR Myain SY mynwnn .yava
YoM D272 N2 VR DPLPNN DDA WANYN M2 NN DTN
7192 DRT-1V1NN (D“NMaY 447-438) NIN1an ,DIXN2 MTNTanN ;DwNpn
120N ,(1976) 102 CN Y1 ,(1632-1653) 11N bnrn arvn ,(1163-1 HNn)

.ANTN D2 wIn'w D'wiy 0212,(2000) M7av112,5MMpaw 1TV bp e NN

132NN DIaT DY NTavin

"M120 N2°2D2 DPAX? DP2IXYY DDIAON NXD XN AT NN DIAT YW monn
17T 12N DI9T2 wRnwnh RN NNLNN .VAVN DY WP NP UANYNRY Dwannn
NY DM D72LINPN DVIXAN DR Mawnn PONIM NQTYIN 1220 NIXrN Ml

.°XNY NNNana

[87]
man MMy
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*

DLINYHR Y9120 DYHN
NP ,MMX DX"NN
MMLDPLI NPIAN IRNN
V2V MY’ 2N
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MM NY? oM\ ,OTP MM TIY VAL Sw x»a N HHN MYy DR 2
JP2NPY D790, MnNXY ,D°XYN DNIRIWA D22ARYN D°DLINONA D'WNNWNN DYON
D71 NN MabYIRI NPYIL MMNMXN 0 N D”DN‘JP ™1 Yy Dmovn
"Hya D112 NPXNA IPNTINN MYPITRA .NPN YR Myl ,°Ma Yy Yy mpman

02PN 5w MNaN 1»ax) 1Ny MXp DY 1N NPIONMR MMNX

D 2D MPT 2N NPANNTA NPIAM MMX Dw»Y NIy Men Ny v?
JORIVXPNAN IN 22220 NIDINNN DNVIR PINI IR NY ITI 21XV PN DPVNIDP
2Ny N2 Yara n »win Nn Yy T MY'win Ny NR DY» 1M

:DPM2N D7aNNYA °NKIN NPX VDY DMy NN " v

Mk (71 nax1 by HYwnd) TNN MY IR MY WA TY? .
aNY YT NWN MY TIN

W1 DY MXHY MHMHYYN NN IR MMX2 I winwn myann - .
JPONIT™ MM

DR NOVIN/MYY NPN2A N MY P2 INY Ma’pn NMYNN - -
20NN 25w DTN LAY’ |

N2 XNONT NN (1893 ,NLMN MYP7N) YPMaaw Tassel 13- INN NIDA PHNAN
DMIPX DY VAL Yw DMpna TNrna 1wy mnan Yonn .nramnra mmyh nimanb
Nax1,Mpynn N2 0°2XVN IR MPpn Yy D1MXNN ONNX MIpRp MnT D791
TNXY 171N NN MY M .DTNYM DN, Mndnn via ,panan

.NM2 "5y IR NP NYamyn monrnn
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"MMnn

N5 NN R DYac PLamz 0N PRy w0 0T D1aT YW 2110 Dw» 07p1abhin

DTN MY

2200 1PN MRXNAN Y DPYaL DMIN Nyawn Rwna ovTn Tynny Tiva
DIOT ]2V P20 .Y TIN NN MPanTin Yy IR Navh oo Nnn 0n»pn opnnn
MMN2Y NYNYYTan Manann Nyawn 1% Nbann NMpnn NN inn NNana ar
SV ,P1PN Yaxn TN YA Dyax nbva Nyawm ,0»yap 0nin YY manwn

DP2DINPN YN

12°210 190 Y5NN MTpa RXNIN YYD DM DMWY 2 RN YON DIpnnn TR
WRxN 0NN (Tsunetsugu, Miyazaki and Sato, 2007) mnw nenrra manns
TP2LPPND “MMI” NYINN w2 12w ,(45% Sw D2 Ywnd) Yy by nra o i1
TV ,PMynwn paT n2an "ooReTn 0T ynva AThnd 20 nr nimaa
T2 ,MNN M>°ya1 AT Anaxa (90% Hwnd) ANy M2 N yyn D wNaw
nrnY NH5HY W TN NIRGTINA IR XADA N2 PMPPY M2'WN NHYA NPnd Mwyn

.M2A2LANP TPAN MYNTN M2Ya Mwya11vYona np'm

MYN2DaN Tpann by p1n Yaxn Nyawn NpT2) DN D71 Ny2IR Yw M2
NN MAawn” N'wn YIXa2a2 p1n YIAxY nawn 2 IR0 MXXNN,DaNnwnn Yw
P12 .(Lichtenfeld et al., 2012) “nrv>Yarn M212°0 Yy ny’awn NP IR NPNTXN
INKR YAX Y2 D02 P2 IWRN NP P17 YR Y DA P2 PNAND DYNDN DTN M2
P17 YaxXN Y 0 IR 1A TR 200 D20 DR TV NRT DY L(Painter, 2014)

D22-92 YW MINK M21N YY IR NPNTXN DY Dyawn

122NN DI1aT DY NTIAvi

D7Yavn DIMNN YW DIannm MNnan jnn Mpn X0 AT 2N 0aT nvn
DIPNA .NPNNDA IR NPLINP MIARN DY AN Nyawn NPYY 0ronrdarn
VTN 122 Wpn IR MpIMnn 1N YN Maaw 1apn NrnY MMey ,0mnon
5w MM2ana y’21nN O7YLPIa DIAT IR, MMM MMLDPL IMNN 232 TN

PYVIRAN

D121y DN HYHI T, 07HNIPXPNQ WX DO NPT NN DMy 0D7Ya0 09 Onn
72, (02 MdYN , YV MM> A3) *yavm "NMpnn DIAXNAY DM T DPR)PTDRD Ty
2V10N DAXNI D°L19N YV 0PN P1 0N ,YA0N 0 MY DNY Tvaw

oryara M0n ™maT 14

[97]
Dy 1IMN M2an
yavn

YILNN D'LINYNR 1NN
") TI°Y NITYA TWR
TNYININ NN D’apwn
DPMpPNN PNANPRM
DpN NYINN DX M
JDipnam

DMNKX 122N 'DIaT DY WP

:DX19) MDY

VLN DY ORI WP [17]
YaLN DY NI XY WP [27]
NPaMNY2 NP2AM MMNX [87]

I7DY M2 [107]
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mxnanT
0229 21Xy

;1Y ;Y20 YV Opn) D'wamn 07o1a -
ORI ,p1aNa ;)28 YW Opn )ar
(Dyw ,Dwarn omny

(»'w 11MAa) 0D7Na DNLYN «
1281 Yya mmay -
P17 NP2, MPYAL D°YaX NLHAa -

mXpNa/nmx

(ax,yy) ormamrp .

(May yy mmp) nan nayn -
n2nn I mn .

DMN NN

DN DY .

WOHA ,p1ana vy rYaa 2w Ty
WHOA M2 TRa nnnnn .0Y21TR
DHYIMTR

5w 11 Ny Mann NrHyn pn
,P 112 Bank of America Tower
mnn Npayn 0927178 COOKFOX
mMny mMmMar %2 .55n mhxam

© Bilyana Dimitrova

1T D197 DY Yy»DY OMwyn IXVn My

YV DDINNA 0”Y2VN DIMNN M DYAX YW DIan Ny’ ap -«

192 .7 5 mprw ,RanTY) Honn Yw Yrarypnan Ty

MY B2 IR VAR IR IANN2 N DY AT yomn ,nmT
MR YIAXND IR TR DN 1N YW M2

12N DPLNYD DIMN 19 YY 7Y IMNY MOTY NP -
T2 MIARYM TP 2 PNAN D910N DPWIIRD DNDaXINY
TI2°Y NAYY O7YIAD DN WNNWRY 9Ty 1warn b1ow
Rbakblatabial

NTTYNN 1220 NP2 V7D DMy P17 Vax bvyvam -
PN VIXN Nyavn by oy TN DMpnNNN ,NRT OY ; NYNPrX?
W\UPIJ NN v 72, MpP1N °’NTAYN N2’201 DNV
71252737071 YR NN PN yaxnPa

One Bryant Park in New York -2 Xxnan Bank of America Tower Yw 2190
oy 1mn NN Y Man Dw»d 2w 8T X0 (COOKFOX Architects, 2009)
55N .ApT Yy T2 yan 71T M2 AT MY pnwn T D2 .vavn
N2 NMAN DR NYIIN YV DTPIRD - NPRYWIT JANA NI 1790 00N
MINA.DNANYAY GR D°912 D°aw1 D12, D231 220 DN DY, M1 12102 1IN0
172 D'WIRY Y1 NRINN 07172yNnin 0N yax Yyl myn 0°51a v nrbynd nannnn

MRPNY NHNN NPLanY 120 ,vand 021 D1 YR D919 .INNN DY
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NN

YN 1T0 NYINN P21 NP2 NYY2TTR MN221N TANA NTR D?PNN 12 55N
DONNMM DNYYNA P2 TIPDN NR IX?M VTN YV 1VN

D1aTn My

mannn ;MM MaTym Mrbop1a mMX YV Ipnn NN NNann ar oaT
N/ MHY2ITR MINNA L,YALA HLPIAN MAIMNY MYPPam NrPNDani
[P10] yava nraam 2xvy M1 nyain Yw rnn e

mMy21mn YRY yava NrhvpIa MMX P2 PXOMp Nn»p 2 11w 1Y RN Dpnn
mNan myTmn»p ,NRT oY .(e.g. Joye, 2007; Taylor, 2006) M1 TR X MINNA
DY D7 DR ,TPAPN TPMRIA N20IN NPXY O0aIND *H0pI1an Tann nn 1o
21vYY DN P NN MR Mat Nan Yy 1iwn YY1 01 D DR IR ODaIN
1X1,NM21 MPN22 YR VaN MNP YW NTo N2 (Nikos Salingaros, 2012) D1MYYD
"Hm (1.8 - 1.3) Y 2am XN DYRXIVIAN D’ATYVINN D°YDPIaN D TANN MY 2

mwm

VI 5w VY Dmmpn DHvp1a Yy awyd

maomnnNToYa xRy 0N (Nested)

nvawn v 35w Amb2) *'pan XN Y mwbwn
AYNRN N N2

2 T LR X1 ,3 YW M2 T Hya

no nwnY AN NmMax M v

1IV1 1TD NWINN N7P2ynn Madmn

" .(Salingaros, 2012) o’xn> nPnam
(1) 2) (3) m> MR NnYYN N2AYNN AT NNAN
nm NXR 22nY% nvn NN

MRND .PIwn ANTY Mmadmnn

MTTIVA 1PN NN DR NI JPRY P2aDn MPMyn X9 mMOT MM 10 mYapnnn
JPorTa XNY NNNan

MMKR MY 1M Y92 NrhvpIa MMX PR 102 MIMN MY |0 ,NYRPDN TN w2
.(Hagerhall et al., 2008; Taylor, 2006) YN NaLPN NI M2 TANN DHVPIA v N2
.N9°N20 QRN DAa YNYY DD MMy NTNRN Y I’ 1210 21y MYyl Mo
OV IMNT DDA DN N TIWNA DTN S PI2R VAN P I 1T
mMPN2 IR Y92 7112 PPN MLaD  MMNIND1 WX ARd  M>Na
NPIAN ,°DAav Y NPIAN 19PN P2 1YW 3 R¥NI .papn XD MRD N N2
D'V DN 12°R2 MRINY ML 82 107 ,0° a2 NPY) NPIam D°TPvw2a MmN
NrYNIPNN NDANY MYp NPYA 172 721 ARXIND YONN 7171250 DRIRY 012

.(Heerwagen, personal communication, March 2014)

[1071]
17D MAMN

* ¥

TNXIN YWY "MNMDID VTN
TN AN IR
.V RIXNY NMIY NRTID

DINK 122N DIAT DY WP

D191 YW

YaLN DY ORI WP [17]
YILN DY NI RY WP [27]
NPaMNY2 NPI2AM MMNX [87]

VLN DY MmN NN [97]

D»»ara nan maT 14
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DA XY
D’ TPHLYI DDAV MNANT -

DNYY IRNNN P DINN NVDPY «
mnonn via -

DMmp 0 DNYW NN, D NNRXN 1NN .
0’22710 DPNNX D°NY YY mnn .

MYMY N7 -

mXpNa/nmx

XN /10790 12N TOw navwn -
nP10Nn M2Ivnn nawn -

2N TN e amn .

YI3ITI9DM MNONN NN -
12320 n°TNA

17220 YW Vpinp .
NANRD TN IR NI ,NAXIN TN -
nyianm S nnahn oot

DARYNN DT -

2 NXNIN PAVAN MPNN 123 Hyn
Atrium at-1 Allen Lambert Galleria
1RLID T Yy 130N ,Brookfield Place
MMNY M2t Y2 27N ,Avop
© Reto Fetz/Flickr

NNNNN D 7Y NR PR
Bill Browning m2TR2
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mIman >nn , 2PN 22 PDRYPN MANRRA NPYLPIA NPIAN KXY 1N
TP NPARDDR MR, IPRAN 2 5w MIMNIRXAN, M Ny DX A DTN
.(1889) ™32 Harr H1am ,(12-n NNNAN) PTIANPA DRI MPAIRD , 07 TN °YTPN

2219 ORI T2 N YD1 YW MNDMan MPXea D) 0°YDPIa NIXnY N1

12NN DIaT 0Y NTavn

277PN2 M2, NYHoRIa MMX NPIVIYD NPX? XN AT NIIN DIaT Mvn
NN2DA NN MNMYNN IPYRIT™M NPT N0 XY Nan Yy, oMy ann
.(Salingaros., 2012) n2rn P2LINP R

NTYN N7 Yy 7Y 10N D'VIwpN YNn NN Ndp Y22 07pnnd o' °HvpI1a
NMANN IPNYN2 IR 7Y YW 11202 05 122 TN XY 71T 20Dpo mynnm
MINND 90 - DWW TN D°YLPIA YD HHI TITA DPYALN AN PR
NPYNXIVIA NPIIYAR LY ]2 - 2 TN Mvn DYvpIa Y51 7112 oHha

Hopia me»h man

NnrIyn VTN NPYY N0 PAV NPRD IRXNA XN M2 12202 T ANR
HIPLAIRD DI NINYXNA YN Y1292 IXPA YT Ty N2 2w NIRTD P2Y NDpwm
NY QR PPy R )T NTaran Ywnb) nmeya Nvn MMvy Diw»n Nya DTN P2
5w nHHan RN NN MNA 552 12X IR MLY R R Ty NYya,(Mpnm
nNXN (Salingaros, 2012) DMMPHD PPXY 92 .3 MAIMN NNTA DHLVPI P2NY
TIVa,NWR NR NN MINKA IR NI202, 07PN YADN NI Mp1T Nrhvpia mmx
MK NPX WIPWRW 72 25 Yp XN n°HOpI1a MA1n Yyl win inwn Ny

LPMMAN AR Y2 00 YIwn 70 TR0 RY ownd , whopia

1T DIAT YW MR W11 YD DMRyN XY 1w

DN Y ITR MDA, DN, MINR MPXY NaTyn NN -
YYD NPIRTM MMX 2NN AR NI

M2 NYawn "Hya P NPXIDNR 1YY Oy D7O0p1a 00N«
JIPXIDR Y DY NYRI IWRA NP

NPXPNA YW DI MIORL RIY MYy MAwmMnn NPn21a» - -«
122005 HYLPIA XY NXDY MYNDNR NPILVMIND NPLNPNN
2pYH IRTI HLPIA XY XN NTNL.MYPA DM NR
(1.75 - 1.3°55272182) 112 DN’ MY NMLMINIL wNRNwnb

D219 M2 TN Yy DHLPIAY A NYWN IR VIY -
YYD XN NIN2N IR NNDYY ,;TNA QR MM R XD
NXNN XY YW IR DYLPRI9] YINWN My n .OXNY 'nann
272y 10N nmax kXN »anb 5oy ona

YV INYawN NN NAYNA NNPY &2 WTN QIR 2NN -
.D”PN 12NN VPN R Y nPHvpian maRn

Allen Lambert Galleria D’Rx¥n31 ,PIDNR DML YV D27120 P2 AN
MNLYP RLID T HY NN NP T NI Atrium at Brookfield Place-
YN DITDN TNY MIpya NN Nann Jml X yTna 1wy .(1992)
OR D2awIN TYHX1 MR 1 XY MNNT M2 MY YN N9 YR DNpTm

.D"PD1 T2 IR RO 0Mpann Yy DMy 1xnn

© 2014 Terrapin Bright Green LLC



NN

NYANN %Y 1Y 17TV IR NI TN w2 0T NI2N DIaT YW 110 Mw» 07p1avon
N2 NPNR N22DN TWRD IR 72D RX¥NI DTRN TWRD TNPR ND NLHw

D1aTn My

91T N2°2D2 MM NPYNXIM MaTyn Yy 1jpnn NN NNann AT NN vaT
MPrNAN PANPDA ,MAN PANNIR Y DIpNnn D3 112 ,anm
M, Dnyw ,°xnY Nnnan obhia ormyrean manmn .orb»TR Mnn

[P.11] mman nawr my an noan,mary

MINNDY DTN T N2 PTvnY DL IR, MIPXINAR DDA YW D Nnna
NPYRIT MATYN YY 1pNN2 102NN AT 12T PRI NNann DTRN DY MMIpMann
12 ,(Jay Appleton, 1977) Z7vYar » NN Experience of Landscape 1 »nnnw
DINKR A Y DIN NP NMNA DMDN MR PTVNY D7D IR T HRIY NI
12N 125w NPYRITNN MaTYnn 22 02w (Wilson and Kellert, 1993) v oo
20U MTIWNY MNNINn DnN? MMpan Myl 1YY NPLNDRN MATVNN GRY
Orians) TNy2 ’aRWN MPATHY 1P DN, X112 YXN2 MO TIR NN D'NNa ,ownh
2N DRIV D"MAYN XYM DMNan now Yy ,naknon (& Heerwagen, 1992
2wy N5 07N "HYA AWy DMNA YN DM DY 212°WA NP R NaTYIN Pwy)

.(Orians & Heerwagen, 1986 and 1992) n"w1ax MN21% 00’01 VI

YN (LN 6-11VP) NP PP PRI NI 22 HY MTY W2 (LN 30 Yyn) PN o
nX nan ,(Herzog & Bryce, 2007) 1N n1T) MMN MyTn NWINN papn Xiny
.(Petherick, 2000) N121M XY N2°2D2 N T2Y KXNI DTN IWNI TNPNA,yNYn NN

INND MT AN YYD YT PRV AN 0 AT D1aT Y 10 mw»

12NN D1aT DY NT1IAvn

NN PYNIT™M NTPPDY DPRNNN DRIN D'YWNRNWNAY pap RN 1T NN D1IaTnvn
R T DY PaRn A1 DIaT A1 NPNAN .MAD1 NMINATI NNPRY 122N Y
PRIN NTY DR 19WHY My 1M NTpaw Tva .pnnd Arax X M2 mpnn

AN VAR HY MR NN NPYD TN XY X0 (YN D792)

.(Dosen & Ostwald, 2013) 2N N5 LN YV DIarRN DIW?D APX NDIR DI’
AT 12 Yyah ' DD Y21 MAN NI Py YY1 0NN [ 0NA PR T e
.PTN 12N *52Y IMR 29101 YR DN 2ANNM5 AN MYNY 21T M M221nN
TNR YHNn rax wann PRI TR, Da1ax 0N °hhina N ornna o'bhna
TINN N22 59N 1apn MR MIYArR) M2 NINAN B2 IR YT XM nawnd

.(Hildebrand, 1991)

oryara M0n ™maT 14

:DMHYn D'vIaT

YavN DY ORI WP [17]
o bw mnaa [57]

vopn [127]

rNnon [137]

N12D/N2D [147]
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n1anIn nan
L1 6 5yn Yw an Y van -

Nn“D 107-2 MY IR 1N MXNN N2 -
(Marpw mx nn R Nrn M)

mx191 mnan
’a1pY DN -

T NN 029N HoDNR,moan -
D°TNa D’ NLWN «

NN DY .

YWY LIOR , DHXN XY Y10 qa .
DTR 2 MNIN IR

Chateau de Vaux-le-2 0220 2w Ty
, PR3N NP Vicomte

mmnw M2t Y2 .na1x ,Maincy

© Mark B. Schlemmer/Flickr

,PIRD 1IN W NPT2INN 1220 P
,La Jolla-2 1nRp o812 72 Yy N1aon
YW <IN NXR Navnn ,anaop
MMNY MM Y2 .VPYN DRIRPIND
© Bill Browning

3T DIATHY 11V MP»2 VDY MPYN 1X°VN ’51|7’\'D

WM PNNY 72 NTayn MINM MaTonn,mnonn , Pan el -«
DTV MYYA NNY , DAY D719 0210 MYPDOIR YN

,TINN N NP NINND NMRT NNVDDIPR 2D IRDY NN -
NTY YW YTNIN RIYY 1P D, PwnR M yab 0o 0 pn
RN

;L1 305w PN Ty 1N 65Yn Hw pnd 2axy Nwar i - -
"DIXY NPANMN MNINN DX N2 N7 ,pny p’apn v YN wra
121 NY22N .PRIN DR MNDINN MXNNA MDD T Yy imnn Naw
DTRY WaRN IR 2NN NXNN NN (“42) n“D 107-29 My nnn
NT9925Y MY N AR INX VXN YY D1 .pnnY maxb awrn
M2 Y5Nn N2 nMxN ah NN *ab yap n NaTymn NN nbaan
(DM Yy N2 R TNV ,NR ) 1Pyl

070,07 MMRY IN'TN 0OY 171N qpnamamaompm -
D7ONIT PR T RN NXY WY IP213T MY NN

D°N2NNN DP9 N I DN 55N ,NMA MpN NP WK -
RIN NTYORIN NN MAQY? “12-1802

2NN5 KA PN DIAT PANPRM PIN MR MNP DY
NN MYPTN IR YTIN WRD INY 2wn e, [P12] vopm

T NIR 2012 T2 MXY N Yy yavn oy Yxaam wp [P11 AN -
JMR MDY PRIN

TR ,MaMaHpa oo by (Salk Institute) PHND AN YW nTann 3NN
59N . NNL LYNI 2NMY LN *RINT PINMAQ RANT RN JNRP DRIV T HY 20N
Y9 TN, D’NDN DTIWNRN MPP YW DPNMT D°NLwn T Yy DINN AT N2n
ND7M22 DPX°NYA DIDP DPXY N2 DAY VPWN DIRPINA 2D IXINN DN VP

25NN 71T NXINN N2WNI PYN IXNN INY D'DI0W VN2 IR XN
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NN

rDN LYAN NYINN PAPn ,MYA YN N7 NN DIaT Y 10 mw» 07p 12 Y9N
Hy2 Y5N .MIvp MX1APA N T2V DX P2 - IR IR AMIA NN ,NTIAY XD -
NNMYN NPanmn PMNAN ;122001 TT2AM TIam v mAv bopn Mnan

2NYn ;I X ROY NINT MM Mpann ,nawnn

DIaTn WMy

DaMM 9T 'NAd MmN Sy nrhnarm maTvn Sy pnnn NNann a1 ,aT
MY N Dwn vYpNn RN L[P11] a0 Y van S Nand DY wpm
Y INR MM .0°2M) 0T YN pT NITya M0 1 DMK L, yNY NNnann
1120 MY - QD ,MYyNan NDam mary , a1 NNNan Nk 'Y vHpnn
Grahn & Stigsdotter, 2010; Wang & Taylor, 2006;) TNvan Np’am 150 NMwN

.(Petherick, 2000; Ulrich et al., 1993

20 °HYH2 P NN PIIRNA D TPNRNN (1996 ,1977) noYar »a Yw rana
(Grant Hildebrand, 1991) 1112750 vaaw Tya LYpM 2NNY van DA™
D191 NNNM,NM220 127202 LYPM ANMD VAN HY NP2 PPPAPYVIR NNXA AN
D°X19)0 D7YALN AR TNR RN W0 NXP” T371272°0 0% .0 227x) 210
IR DMLM PNRN ATAN LYPN PADN KINW NN ,“aNY vam vopn Yw 1Nra
Y APTN LYPNY IPMRIAN N2ANN 2 IR ,NNT DY .D°pNINRY 7ax IwWann
D'DITN 1Y YW IRINN TWRI NPTNNA N221WNN 121N ,anY band 1wWNn

.(Grahn & Stigsdotter, 2010) 0'w293

HHN2 MNwH Mwarn IWwRN MNa WN pIRaN YT ,0D10p D7ANN PR
°praa.(Nordh, Hartig, Hagerhall & Fry, 2009) .mp°w 0°2°11nin 0NN 0°RIN2
MMpnn DN MNa NV NNIXN P2Y 2122M D°XYY NNNN LYPRN Yo" NY M
mo’® NR DD 00 YN qr Yy .(e.g., Ruddell & Hammit, 1987) oaTvmn
LM LYPN P2 PR 22 ORI ,OYPN RIND NWNIN TUM MPTN NPT TN

(Appleton, 1996) NN TN X NN NNAXIY TWNRA NP 11WN 2Nn2

122NN D1aT DY NTavn

M2 NN NN 22D D'WNNPNRY pap? X0 AT NN DIaT YW NMpvin mvnn
ORI N7 52000 NN MMIwnn NvnRn P Y TTvan - INe N1aYonn vp pon -
DY MNRM NYynon Yyn NN DN D7pvn DPINMN DRINN 0N Yonn ind
Yy yapnh DN GR D7MPY NP N YONN YW D1pnn ;D0TTX npbwn nnand maTy

PINN MR

DMINKR 122N "D1AT DY WP

:Dmhwn oiaT

TNR NN NNMLIANY MY [47
Mam My T R [67]

annY van [117]

TNnon [137]

D»»ara nan maT 14
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012NN D2MaRN

YV1 RD?2) MILP MNN 2INTIN LYPN
(N0 Yyn Mo ,nmax nywn

D’TTX 190NN NN 2pHNn vhpn -
YV 2w ,N2'W? RN ,ARMP NNMY)
XY 12T )PIarR NV NONN TR
,D1Mpn 1ayn ,0°an1 0°a1y *Hya
.MMpPn MDatn IR Ma1n

LYNI IR NNYY NIMD :0YY LYPN -
MTN,NPY/NAYD/NRMP RN) NnHw
TIWN ANY I MR 3 Yy muna

Yy Yy ma,o»va

mxia) nanan

DPOPRM PR AT 390 20NN DHON -
M2TYINIPORIT NPDIA D’PaDN RN

, XTI NN D TYINn YN .
MPWN IR AP,V Nman
(m2vanp maamn

MmN IR MM, 00N, mIIo -
Mapw IR NLOYY Manm ,mamann
.nxnny

D2V IR YN T2,N0m) PN -

IMLIANDA VAR NN MR IN NI NN
MDA IR MY

52 .Cliff Palace, Mesa Verde, CO v Tmy
© Terry Feueborn/Flickr mmnw mmarn

IWITNIND Mann 2w mnna :ndynd
92 .DYpPN NYANN MpPapn MAIrD NDITIN
© Reggie Wan/Flickr mmnw nmam
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:0YPN NIN YW MXIQI NPXPNA
DPOPR/TPMIN AT NIN 91 NN -
PRI NDTY NPV NTX
PXDTR IR NN -
oy AINR MM -
NP .
TP2LNP M2 NN Mwn -

79 N12D Nan NN -«

N YR DDA WP AN KOX PTTY DI 9pm PR LOpnn ,0Mpnn 1A
JNY 1T NN DTTXN 1aDnY Y22 .aMmwm 2pyn 21X N2apn DY (nymny
MN2N2 PR - DTN 720 N30 - DOwM VYpn ,NNT DY ANy D20 bYPNRN XN 12
™MD NP 71T HIN5 WP Iwann 1IPR KN 3 NYA RPN IR Y0 nan
Yhan mabn by 0ma 0°awin D 112 DDA BYPNY NPINA XANT 1N NPNMDN 712

RN THW NPaN IR N2LNA

HNP YV NMNN MTIM LDPLNPN NIANY ]2, MNY MM P15 DMy bopn Hon
55N N5 9127 WK DLANHR YW NADPN DY’ NANN MLYNN SY 1y aw Tvin
DR T NWYN IN D7YAL 122D *RIN 190 NN IR 2D VXNN MR bopn

0N pw

DN DY9N2 .00 MpnaYo2 1A D»arnn 02)a vopn Hon -
Nn“D 45-60-22 MpPNN N2 NR T NN TNX P72 "DITILD MPNN N2an
nanan ,Soffit > Yy NRT pwN5 N7 Y92 TN, PRI MpNY NNNNn

DPTA NN N TPVDIPR NP NPX?,Mpnn

X w2, (01 4 Yyn) TNPNA NM23 Mpn Hya D9 IR YInoony .
NN ;NMXIN IRXINN DR PR NI Sy 1Ny "mynwn Y1102
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The Thermal and Airflow Variability pattern has
evolved from research measuring the effects of
natural ventilation, its resulting thermal variability,
and worker comfort, wellbeing and productivity
(Heerwagen, 2006; Tham and Willem, 2005; Wigo,
2005), physiology and perception of temporal
and spatial alliesthesia (pleasure) (Parkinson, de
Dear and Candido, 2012; Zhang, Arens, Huizenga
and Han, 2010; Arens, Zhang and Huizenga,
2006; Zhang, 2003; de Dear and Brager, 2002;
Heschong, 1979), Attention Restoration Theory
and impact of nature in motion on concentration
(Hartig et al., 2003; Hartig et al., 1991; R. Kaplan
and Kaplan, 1989) and, generally speaking, a
growing discontent with the conventional approach
to thermal design, which focuses on trying to
achieve a narrow target area of temperature,
humidity and air flow while minimizing variability
(e.g., de Dear, Brager and Cooper, 1997).

Heerwagen (2006) explained that evidence has
shown that people like moderate levels of sensory
variability in the environment, including variation
in light, sound and temperatures, (e.g., Elzeyadi,
2012; Humphrey, 1980; Platt, 1961), and that
an environment devoid of sensory stimulation and
variability can lead to boredom and passivity (e.g.,
Schooler, 1984; Cooper, 1968).

The Presence of Water pattern has evolved from
research on visual preference for and positive
emotional responses to environments containing
water elements (Windhager, 2011; Barton and
Pretty, 2010; White, Smith, Humphryes et al.,
2010; Karmanov and Hamel, 2008; Biederman
and Vessel, 2006;Heerwagen and Orians, 1993;
Ruso and Atzwanger, 2003; Ulrich, 1983); reduced
stress, increased feelings of tranquility, lower
heart rate and blood pressure, and recovered skin
conductance from exposure to water features
(Alvarsson, Wiens, and Nilsson, 2010; Pheasant,
Fisher, Watts et al., 2010; Biederman and Vessel,
2006); improved concentration and memory
restorationinduced by complex, naturally fluctuating
visual stimuli (Alvarsson et al., 2010; Biederman
and Vessel, 2006); and enhanced perception and
psychological and physiological responsiveness
when multiple senses are stimulated simultaneously
(Alvarsson et al., 2010; Hunter et al., 2010).
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Stress recovery from visual connections with nature
have reportedly been realized through lowered
blood pressure and heart rate (Brown, Barton and
Gladwell, 2013; van den Berg, Hartig, and Staats,
2007; Tsunetsugu and Miyazaki, 2005); reduced
attentional fatigue, sadness, anger, and aggression;
improved mental  engagement/attentiveness
(Biederman and Vessel, 2006), attitude and
overall happiness (Barton and Pretty, 2010).

There is also evidence for stress reduction related
to both experiencing real nature and seeing images
of nature (e.g., Grahn and Stigsdotter, 2010;
Kahn, Severson and Ruckert, 2009; Bloomer,
2008; Kahn, Friedman, Gill et al., 2008; Hartig
et al., 2003; Leather et al., 1998), that natural
environments are generally preferred over built
environments (e.g., van den Berg, Koole and
van der Wulp, 2003; Hartig, 1993; R. Kaplan
and Kaplan, 1989; Knopf, 1987; Ulrich, 1983).

Visual access to biodiversity is reportedly more
beneficial to our psychological health than access
to land area (i.e., quantity of land) (Fuller, Irvine,
Devine-Wright et al., 2007).

The Non-Visual Connection with Nature pattern is
derived from data on reductions in systolic blood
pressure and stress hormones (Park, Tsunetsugu,
Kasetani et al., 2009; Hartig, Evans, Jamner et
al., 2003; Orsega-Smith, Mowen, Payne et al.,
2004; Ulrich, Simons, Losito et al., 1991), impact
of sound and vibration on cognitive performance
(Mehta, Zhu and Cheema, 2012; Ljungberg,
Neely, and Lundstrém, 2004), and perceived
improvements in mental health and tranquility as a
result of nonvisual sensory interactions with non-
threatening nature (Li, Kobayashi, Inagaki et al.,
2012; Jahncke, et al., 2011; Tsunetsugu, Park,
and Miyazaki, 2010; Kim, Ren, and Fielding, 2007,
Stigsdotter and Grahn, 2003).

The Non-Rhythmic Sensory Stimuli pattern has
evolved from research on looking behavior
(particularly periphery vision movement reflexes);
eye lens focal relaxation patterns (Lewis, 2012;
Vessel, 2012); heart rate, systolic blood pressure
and sympathetic nervous system activity (Li, 2009;
Park et al, 2008; Kahn et al., 2008; Beauchamp,
et al., 2003; Ulrich, Simmons, Lostio et al., 1991);
and observed and quantified behavioral measures
of attention and exploration (Windhager et al.,
2011).

[17]

[27]

(3]
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(Grahn and Stigsdotter, 2010); reduced boredom,
irritation, fatigue (Clearwater and Coss, 1991), and
perceived vulnerability (Petherick, 2000; Wang and
Taylor, 2006); as well as improved comfort (Herzog
and Bryce, 2007).

The characteristics of the Mystery pattern are
derived fromvisual preference and perceived danger
(Herzog and Bryce, 2007; Herzog and Kropscott,
2004; Nasar, and Fisher, 1993), and supported
by research on pleasure responses to anticipatory
situations (Salimpoor, Benovoy, Larcher et al.,
2011; Ikemi, 2005; Blood and Zatorre, 2001).
Mystery engenders a strong pleasure response
within the brain that may be a similar mechanism
to that of anticipation (Biederman, 2011), which is
hypothesized to be an explanation for why listening
to music is so pleasurable — in that we are guessing
what may be around the corner (Blood and Zatorre,
2001; Salimpoor et al., 2011).

Having an awareness of a controllable risk can
support positive experiences (Van den Berg and
ter Heijne, 2005) that result in strong dopamine or
pleasure responses (Kohno et al., 2013; Wang and
Tsien, 2011; Zald et al., 2008). These experiences
play a role in developing risk assessment during
childhood (Louv, 2009; Kahn and Kellert, 2002).
In adults, short doses of dopamine support
motivation, memory, problem solving and fight-
orflight responses; whereas, longterm exposure
to intense Risk/Peril conditions may lead to over-
production of dopamine, which is implicated in
depression and mood disorders (Buraei, 2014;
Kandel et al., 2013).

oryara M0n ™maT 14

[137]

[147]

Early research showed that productivity is higher
in well daylighted work places, and sales are
higher in daylit stores (e.g., Browning and Romm,
1994), and that children performed better in
daylighted classrooms with views (e.g., Heschong
Mahone, 2003; 1999) - the research focus was
on lighting strategy and task performance and less
on human biology. Recent research has focused
more heavily on illuminance fluctuation and visual
comfort (Elyezadi, 2012; Kim and Kim, 2007),
human factors and perception of light (e.g., Leslie
and Conway, 2007; Nicklas and Bailey, 1996),
and impacts of lighting on the circadian system
functioning (e.g., Kandal et al., 2013; Figueiro,
Brons, Plitnick, et al., 2011; Beckett and Roden,
2009).

The Complexity and Order pattern has evolved
from research on fractal geometries and preferred
views (Salingaros, 2012; Hagerhall, Laike, Taylor
et al., 2008; Hagerhall, Purcella, and Taylor, 2004
Taylor, 2006); the perceptual and physiological
stress responses to the complexity of fractals in
nature, art and architecture (Salingaros, 2012;
Joye, 2007; Taylor, 2006; S. Kaplan, 1988); and
the predictability of the occurrence of design in
nature (Bejan and Zane, 2012).

The Prospect pattern is derived from visual
preference research and spatial habitat responses,
as well as cultural anthropology, evolutionary
psychology (e.g., Heerwagen and Orians, 1993)
and architectural analysis (e.g., Dosen and Ostwald,
2013; Hildebrand, 1991; Appleton, 1996). Health
benefits are suggested to include reduced stress

Howard Frumkin, 2008

Nature Contact and Human Health, Biophilic Design

[67]

[107]

[117]

54



Alcock, I., M.P. White, B.W. Wheeler, L.E. Fleming, and M.H.
Depledge. (2014). Longitudinal Effects on Mental Health
of Moving to Greener and Less Green Urban Areas.
Environmental Science and Technology, 48 (2), 1247-
1255.

Alexandra Health (2013). Creating a Healing Environment.
A Healing Space: Creating Biodiversity at Khoo Teck
Puat Hospital. Singapore: 10-19. Web. June 2014:
<http://www.ktph.com.sg/uploads/KTPH_EBook/index.
html#80>.

Alexander, C., S. Ishikawa, M. Silverstein, M. Jacobson, I.
FiksdahiKing, and S. Angel (1977). A Pattern Language:
Towns, Buildings, Construction. New York: Oxford
University Press. pix., 1171.

Alvarsson, J., S. Wiens and M. Nilsson (2010). Stress Recovery
during Exposure to Nature Sound and Environmental
Noise. International Journal of Environmental Research
and Public Health, 7 (3), 1036-1046.

Appleton, J. (1996). The Experience of Landscape. Revised
Ed. London and New York: Wiley. (original publication,
1977) pp.xiv, 282.

Arens, E., H. Zhang, and C. Huizenga (2006). Partial and
Whole-body Thermal Sensation and Comfort, Part Il: Non-
uniform Environmental Conditions. Journal of Thermal
Biology, 31, 60-66.

Balling, J.D., and Falk, J. H. (1982). Development of Visual
Preference for Natural Environments. Environment and
Behavior, 14 (1), 5-28.

Barton, J. and J. Pretty (2010). What Is the Best Dose of
Nature and Green Exercise for Improving Mental Health.
Environmental Science and Technology, 44, 3947-3955.

Beatley, Timothy (2012). Singapore: City in a Garden. Available:
http://biophiliccities.org/blog-singapore/. Web. 22nd July
2013.

Beauchamp, M.S., K.E. Lee, J.V. Haxby,& A. Martin (2003).
FMRI Responses To Video and Point-Light Displays of
Moving Humans and Manipulable Objects. Journal of
Cognitive Neuroscience, 15 (7), 991-1001.

Beckett, M. and L.C. Roden (2009). Mechanisms by which
circadian rhythm disruption may lead to cancer. South

African Journal of Science 105, November/December
20009.

Bejan, A. and J.P. Zane (2012). Design in Nature: How the
Constructal Law Governs Evolution in Biology, Physics,
Technology, and Social Organization. New York: Random
House First Anchor Books, 304.

55

DDI1ON

Berto, R. (2007). Assessing the Restorative Value of the
Environment: A Study on the Elderly in Comparison with
Young Adults and Adolescents. International Journal of
Psychology, 42 (5), 331-341.

Biederman, I. (2011). University of Southern California,
Department of Psychology. Personal communication with
the authors.

Biederman, I. and E. Vessel (2006). Perceptual Pleasure and
the Brain. American Scientist, 94(1), 249-255.

Blood, A., and R.J. Zatorre (2001). Intensely Pleasurable
Responses to Music Correlate with Activity in Brain
Regions. Proceedings from the National Academy of
Sciences, 98 (20), 11818-11823.

Bloomer, K. (2008). The Problem of Viewing Nature Through
Glass. In Kellert, S.R., J.H. Heerwagen, and M.L. Mador
(Eds.). Biophilic Design (253-262). Hoboken, NJ: John
Wiley and Sons.

Brager, Gail (2014). University of California Berkeley, Center
for the Built Environment. Personal communication with
the authors.

Brown, D.K., J.L. Barton, and V.F. Gladwell (2013). Viewing
Nature Scenes Positively Affects Recovery of Autonomic
Function Following Acute-Mental Stress. Environmental
Science and Technology, 47, 5562-55609.

Browning, W.D. and J.J. Romm (1994). Greening the Building
and the Bottom Line. Rocky Mountain Institute.

Buraei, Zafir (2014). Pace University, Department of Biology
and Health Sciences. Personal communication with the
authors.

Clanton, N. (2014). Clanton and Associates, Inc. Personal
communication with the authors.

Cools, R., R.A. Barker, B.J. Sahakian, and T.W. Robbins (2001).
Enhanced or Impaired Cognitive Function in Parkinson’s
Disease as a Function of Dopaminergic Medication and
Task Demands. Cerebral Cortex. 11 (12), 1136-1143.

City of San Francisco (2013). San Francisco Parklet Manual.
San Francisco: San Francisco Planning Department. 1-12.

Clearwater, Y.A., and R.G. Coss (1991). Functional Esthetics
to Enhance Wellbeing. In Harrison, Clearwater and McKay
(Eds.). From Antarctica to Outer Space. New York:
Springer-Verlag, pp410.

Cooper, R. (1968). The Psychology of Boredom. Science
Journal 4 (2): 3842. In: Heerwagen, J.H. (2006).
Investing In People: The Social Benefits of Sustainable
Design. Rethinking Sustainable Construction. Sarasota,
FL. September 19-22, 2006.

© 2014 Terrapin Bright Green LLC



de Dear, R. (2011). Revisiting an Old Hypothesis of Human
Thermal Perception: Alliesthesia. Building Research and
Information, 39, 2.

de Dear, R. and G. Brager (2002). Thermal comfort in naturally
ventilated buildings. Energy and Buildings, 34, 549-561.

de Dear, R., G. Brager, and D. Cooper (1997). Developing an
Adaptive Model of Thermal Comfort and Preference, Final
Report. ASHRAE RP- 884 and Macquarie Research Ltd.

Dosen, A.S., and M.J. Ostwald (2013). Prospect and Refuge
Theory: Constructing a Critical Definition for Architecture
and Design. The International Journal of Design in
Society, 6 (1), 9-24.

Elzeyadi, LM.K. (2012). Quantifying the Impacts of Green
Schools on People and Planet. Research presented at the
USGBC Greenbuild Conference and Expo, San Francisco,
November 2012, 48-60.

Figueiro, M.G., J.A. Brons, B. Plitnick, B. Donlan, R.P. Leslie,
and M.S. Rea (2011). Measuring circadian light and its
impact on adolescents. Light Res Technol. 43 (2): 201-
215.

Forsyth, A. and L.R. Musacchio (2005). Designing Small
Parks: A Manual for Addressing Social and Ecological
Concerns. New Jersey: John Wiley and Sons, Inc. 13-30,
60-65, 74-82, 95-98.

Fromm, E. (1964). The Heart of Man. Harper and Row.

Frumkin, H. (2008). Nature Contact and Human Health: Building
the Evidence Base. In: S.R. Kellert, J.H. Heerwagen, and
M.L. Mador (Eds.). Biophilic Design (115-116). Hoboken,
NJ: John Wiley and Sons.

Fuller, R.A., K.N. Irvine, P. Devine-Wright, P.H. Warren, and K.J.
Gaston (2007). Psychological Benefits of Greenspace
Increase with Biodiversity. Biology Letters 3 (4), 390-394.

Grahn, P. and U.K. Stigsdotter (2010). The Relation Between
Perceived Sensory Dimensions of Urban Green Space and
Stress Restoration. Landscape and Urban Planning 94,
264-275.

Hagerhall, C.M., T. Purcella, and R. Taylor (2004). Fractal
Dimension of Landscape Silhouette Outlines as a Predictor
of Landscape Preference. Journal of Environmental
Psychology. 24, 247-255.

Hagerhall, C.M., T. Laike, R. P. Taylor, M. Killer, R. Kiiller, and T.
P. Martin (2008). Investigations of Human EEG Response
to Viewing Fractal Patterns. Perception, 37, 1488-1494.

Hartig, T., M. Mang, and G. W. Evans (1991). Restorative
Effects of Natural Environment Experience. Environment
and Behavior, 23, 3-26.

oryara M0n ™maT 14

Hartig, T. (1993). Nature Experience in Transactional
Perspective. Landscape and Urban Planning, 25, 17-36.

Hartig, T., A. Book, J. Garvill, T. Olsson, and T. Garling (1996).
Environmental Influences on Psychological Restoration.
Scandinavian Journal of Psychology, 37 (1), 378-393.

Hartig, T., G.W. Evans, L.D. Jamner, D.S. Davis, and T. Gérling
(2003). Tracking Restoration in Natural and Urban Field
Settings. Journal of Environmental Psychology, 23,
109-123.

Heerwagen, JH., and G.H. Orians (1986). Adaptations to
Windowlessness: A Study of the Use of Visual Decor in
Windowed and Windowless Offices. Environment and
Behavior, 18 (5), 623-639.

Heerwagen, JH. and B. Hase (2001). Building Biophilia:
Connecting People to Nature in Building Design. US Green
Building Council. Posted March 8, 2001. http://www.
usgbc.org/Docs/Archive/External/Docs8543.pdf.  Web.
9 July 2013.

Heerwagen, J.H. (2006). Investing In People: The Social
Benefits of Sustainable Design. Rethinking Sustainable
Construction. Sarasota, FL. September 19-22, 2006.

Heerwagen, J.H. and G.H. Orians (1993). Humans, Habitats
and Aesthetics. In: S.R. Kellert and R.S. Wilson (Eds.).
The Biophilia Hypothesis (138-172). Washington: Island
Press. pp484.

Heerwagen, J.H., and B. Gregory (2008). Biophilia and sensory
aesthetics. In S.R. Kellert, J.H. Heerwagen, and M.L.
Mador (Eds.), Biophilic design: The theory, science, and
practice of bringing buildings to life (pp.3-19). Hoboken,
NJ: Wiley and Sons, Inc.

Heerwagen, JH. (2014). JH. Heerwagen and Associates;
University of Washington, Department of Architecture.
Personal communication with the authors.

Herzog, T.R. and A.G. Bryce (2007). Mystery and Preference
in Within-Forest Settings. Environment and Behavior, 39
(6), 779-796.

Herzog, T.R. and L.S. Kropscott (2004). Legibility, Mystery, and
Visual Access as Predictors of Preference and Perceived
Danger in Forest Settings without Pathways. Environment
and Behavior, 36, 659-677.

Heschong, L. (1979). Thermal Delight in Architecture.
Cambridge, MA: MIT Press.

Heschong Mahone Group (1999). Daylighting in Schools: An
Investigation into the Relationship Between Daylighting and
Human Performance. Pacific Gas and Electric Company:
California Board for Energy Efficiency Third Party Program.

56



Heschong Mahone Group (2003). Windows and Classrooms: A
Study of Student Performance and the Indoor Environment.
Pacific Gas and Electric Company: California Board for
Energy Efficiency Third Party Program.

Hildebrand, G. (1991). The Wright Space: Pattern and
Meaning in Frank Lloyd Wright's Houses. Seattle:
University of Washington.

Hordh, H., T. Hartig, C.M. Hagerhall, and G. Fry (2009).
Components of Small Urban Parks that Predict the
Possibility of Restoration. Urban Forestry and Urban
Greening, 8 (4), 225-235.

Hosey, L. (2012). The Shape of Green: Aesthetics, Ecology,
and Design. Washington, DC: Island Press. pp216.

Humphrey, N. (1980). Natural Aesthetics. In B. Mikellides
(Ed.) Architecture for People. London: Studio Vista. In:
Heerwagen, J.H. (2006). Investing In People: The Social
Benefits of Sustainable Design. Rethinking Sustainable
Construction. Sarasota, FL. September 19-22, 2006.

Hunter, M.D., S.B. Eickhoff, R.J. Pheasant, M.J. Douglas, G.R.
Watts, T.F.D. Farrow, D. Hyland, J. Kang, .D. Wilkinson, K.V.
Horoshenkov, and P.W.R. Woodruff (2010). The State of
Tranquility: Subjective Perception is Shaped By Contextual
Modulation of Auditory Connectivity. Neurolmage 53,
611-618.

lkemi, M. (2005). The Effects of Mystery on Preference
for Residential Facades. Journal of Environmental
Psychology, 25, 167-173.

Jacobson, M., M. Silverstein and B. Winslow (2002). Patterns
of Home. Connecticut: The Taunton Press.

Jahncke, H., S. Hygge, N. Halin, A.M. Green, and K. Dimberg
(2011). Open-Plan Office Noise: Cognitive Performance
and Restoration. Journal of Environmental Psychology,
31, 373-382.

Joye, Y. (2007). Architectural Lessons From Environmental
Psychology: The Case of Biophilic Architecture. Review of
General Psychology, 11 (4), 305-328.

Kahn, Jr. PH. and S.R. Kellert (2002). Children and Nature:
Psychological,  Sociocultural, and  Evolutionary
Investigations. Cambridge: MIT Press.

Kahn, Jr. P.H., B. Friedman, B. Gill, J. Hagman, R.L. Severson,
N.G. Freier, E.N. Feldman, S. Carrere, and A. Stolyar
(2008). A Plasma Display Window? The Shifting Baseline
Problem in a Technology Mediated Natural World. Journal
of Environmental Psychology, 28 (1), 192-199.

Kahn, Jr. P.H., R.L. Severson, and J.H. Ruckert (2009). The
Human Relation with Nature and Technological Nature.
Current Directions in Psychological Science, 18 (1), 37
42,

57

Kandel, E.R., J.H. Schwartz, TM. Jessell, S.A. Siegelbaum, and
A.J. Hudspeth (2013). Principles of Neural Science, Fifth
Edition. New York: McGraw Hill.

Kaplan, R., S. Kaplan and R.L. Ryan (1998). With People in
Mind: Design and Management of Everyday Nature.
Washington: Island Press. 1-6, 67-107.

Kaplan, S. (1988). Perception and Landscape: Conceptions
and Misconceptions. In J. Nasar (Ed.), Environmental
Aesthetics: Theory, Research, and Applications (pp.
45-55). Cambridge, England: Cambridge University
Press.

Kaplan, R. and S. Kaplan (1989). The Experience of Nature:
A Psychological Perspective. Cambridge: Cambridge
University Press.

Karmanov, D. and Hamel, R. (2008). Assessing the restorative
potential of contemporary urban environment(s).
Landscape and Urban Planning 86, 115-125.

Kellert, S.R. and E.O. Wilson (1993). The Biophilia Hypothesis.
Washington: Island Press. pp484.

Kellert, S.R. and B. Finnegan (2011). Biophilic Design: the
Architecture of Life (Film). Bullfrog Films.

Kellert, S.R., J.H. Heerwagen, and M.L. Mador Eds. (2008).
Biophilic Design: The Theory, Science and Practice of
Bringing Buildings to Life. Hoboken, NJ: John Wiley and
Sons.

Kim, S.Y. and J.J. Kim (2007). Effect of fluctuating illuminance
on visual sensation in a small office. Indoor and Built
Environment 16 (4): 331-343.

Kim, J.T., C.J. Ren, G.A. Fielding, A. Pitti, T. Kasumi, M. Wajda,
A. Lebovits, and A. Bekker (2007). Treatment with
Lavender Aromatherapy in the Post-Anesthesia Care Unit
Reduces Opioid Requirements of Morbidly Obese Patients
Undergoing Laparoscopic Adjustable Gastric Banding.
Obesity Surgery, 17 (7), 920-925.

Knopf, R.C. (1987). Human Behavior, Cognition, and Affect in
the Natural Environment. In D. Stokols and I. Altman (Eds.),
Handbook of Environmental Psychology (pp. 783-825).
New York: Wiley.

Koga, K. and Y. lwasaki (201 3). Psychological and Physiological
Effect in Humans of Touching Plant Foliage - Using the
Semantic Differential Method and Cerebral Activity as
Indicators. Journal of Physiological Anthropology, 32
(1), 7.

Kohno, M., D.G. Ghahremani, A.M. Morales, C.L. Robertson,
K. Ishibashi, A.T. Morgan, M.A. Mandelkern and E.D.
London (2013) Risk-Taking Behavior: Dopamine D2/D3
Receptors, Feedback, and Frontolimbic Activity. Cerebral
Cortex, bht218. First published online: August 21, 2013

© 2014 Terrapin Bright Green LLC



Kopec, Dak (2006). Environmental Psychology for Design.
0.T. Kontzias (Ed.), New York: Fairchild Publications Inc.
p38-57.

Kuo, F.E. and A.F. Taylor (2004). A Potential Natural Treatment
for Attention-Deficit/Hyperactivity Disorder: Evidence from
a National Study. American Journal of Public Health, 94
(9), 1580-1596.

Leather, P., M. Pyrgas, D. Beale, and C. Lawrence (1998).
Windows in the workplace: sunlight, view, and occupational
stress. Environment and Behavior, 30 (6): 739+. Expanded
Academic ASAP. Web. 3 May 2010.

Leslie, R.P. and K.M Conway (2007). The lighting pattern book
for homes. New York: Rensselaer Polytechnic Institute.
pp222.

Lewis, Alan Laird (2012). The New England College of
Optometry. Personal communication with the authors.

Li, Q. (2010). Effect of Forest Bathing Trips on Human Immune
Function. Environmental Health and Preventive Medicine,
15(1), 9-17.

Li, Q., M. Kobayashi, H. Inagaki, Y. Wakayama, M. Katsumata,
Y. Hirata, Y. Li, K. Hirata, T. Shimizu, A. Nakadai, and
T. Kawada (2012). Effect of Phytoncides from Forest
Environments on Immune Function. In Q. Li (Ed.). Forest
Medicine (157-167). ebook: Nova Science Publishers.

Lichtenfeld, S., A.J. Elliot, M.A. Maier, and R. Pekrun (2012).
Fertile Green: Green Facilitates Creative Performance.
Personality and Social Psychology Bulletin, 38 (6), 784-
797.

Ljungberg, J., G. Neely, and R. Lundstrom (2004). Cognitive
performance and subjective experience during combined
exposures to whole-body vibration and noise. Int Arch
Occup Environ Health, 77, 217-221.

Loftness V. and M. Snyder (2008). Where Windows Become
Doors. In: S.R. Kellert, J.H. Heerwagen, and M.L. Mador
(Eds.). Biophilic Design (119-131). Hoboken, NJ: John
Wiley and Sons.

Lottrup, L., P. Grahn, and U.K. Stigsdotter (2013). Workplace
Greenery and Perceived Level of Stress: Benefits of
Access to a Green Outdoor Environment at the Workplace.
Landscape and Urban Planning, 110 (5), 5-11.

Louv, R. (2008). Last Child in the Woods: Saving Our Children
from Nature-Deficit Disorder. New York: Algonquin
Books. pp390.

Louv, R. (2009). Do our kids have nature-deficit disorder.
Health and Learning, 67 (4), 24-30.

Mead, M.N. (2008). Benefits of Sunlight: A Bright Spot for
Human Health. Environmental Health Perspectives, 116
(4), 161-167.

oryara M0n ™maT 14

Mehta, R., R. Zhu, and A. Cheema (2012). Is Noise Always
Bad? Exploring the Effects of Ambient Noise on Creative
Cognition. Journal of Consumer Research 39(4), 784-799.

Mower, G.D. (1976). Perceived Intensity of Peripheral Thermal
Stimuli Is Independent of Internal Body Temperature.
Journal of Comparative and Physiological Psychology,
90(12), 1152-1155.

Muir, J. (1877). Mormon Lilies. San Francisco Daily Evening
Bulletin, 19 July 1877.

Nasar, J.L. and B. Fisher (1993). ‘Hot Spots’ of Fear and Crime:
A MultiMethod Investigation. Journal of Environmental
Psychology, 13, 187-206.

Nassauer, J. I. (1995). Messy Ecosystems, Orderly Frames.
Landscape Journal, 14 (2),161-169.

NYT Archives. Then And Now: Reflections On The Millennium;
The Allure of Place in a Mobile World. December 15,
1999 New York Times Editorial. Web. May 2014, http://
www.nytimes.com/1999/12/15/opinion/then-and-now-
reflections-on-the-millenium-the-allure-of-place-in-a-mobile-
world.html

Nicol, J.F., and M.A. Humphreys (2002). Adaptive Thermal
Comfort and Sustainable Thermal Standards for Buildings.
Energy and Buildings, 34 (1), 563-572.

Nicklas, M.H. and G.B. Bailey (1996). Student Performance
in Daylit Schools. Innovative Design. Web. June 2012,
http://www.innovativedesign.net/Profile-Resources-
Technical-Papers.html

Olmsted, F.L. (1993). Introduction to Yosemite and the Mariposa
Grove: A Preliminary Report, 1865. Yosemite Association.

Orians, G.H. and J.H. Heerwagen (1992). Evolved Responses
to Landscapes. In J.H. Barkow, L. Cosmides, and J. Tooby
(Eds.), The Adapted Mind: Evolutionary Psychology
and the Generation of Culture (555-579). New York, NY:
Oxford University Press.

Orsega-Smith, E., Mowen, A. J., Payne, L.L., Godbey, G. et
al. (2004). Interaction of stress and park use on psycho-
physiological health in older adults. Journal of Leisure
Research 6 (2), 232-256.

Painter, Susan (2014). AC Martin. Personal communication
with the authors.

Park, B.J., Y. Tsunetsugu, H. Ishii, S. Furuhashi, H. Hirano, T.
Kagawa and Y. Miyazaki (2008). Physiological effects
of Shinrin-yoku (taking in the atmosphere of the forest)
in a mixed forest in Shinano Town, Japan. Scandinavian
Journal of Forest Research, 23, 278-283.

Park, B.J., Y. Tsunetsugu, T. Kasetani, T. Morikawa, T. Kagawa,
and Y. Miyazaki (2009). Physiological Effects of Forest
Recreation in a Young Conifer Forest in Hinokage Town,
Japan. Silva Fennica, 43 (2), 291-301.

58



Parkinson, T., R. de Dear, and C. Candido (2012). Perception of
Transient Thermal Environments: Pleasure and Alliesthesia.
In Proceedings of 7th Windsor Conference, Windsor, UK.

Petherick, N. (2000). Environmental Design and Fear: The
Prospect-Refuge Model and the University College of the
Cariboo Campus. Western Geography, 10 (1), 89-112.

Pheasant, R. J., M. N. Fisher, G. R. Watts, D. J. Whitaker, and K.
V. Horoshenkov (2010). The Importance of Auditory-Visual
Interaction in the Construction of ‘Tranquil Space’. Journal
of Environmental Psychology, 30, 501-509.

Platt, J.R. (1961). Beauty: Pattern and Change. In D.W. Fiske
and S.R. Maddi (Eds.) Functions of Varied Experience.
Homewood, IL: Dorsey Press. In: Heerwagen, J.H. (2006).
Investing In People: The Social Benefits of Sustainable
Design. Rethinking Sustainable Construction. Sarasota,
FL. September 19-22, 2006.

Rapee, R. (1997). Perceived Threat and Perceived Control as
Predictors of the Degree of Fear in Physical and Social
Situations. Journal of Anxiety Disorders, 11, 455-461.

Ruddlell, E.J., W.E. Hammitt (1987). Prospect Refuge Theory:
A Psychological Orientation for Edge Effects in Recreation
Environment. Journal of Leisure Research, 19 (4), 249-
260.

Ruso, B., and K. Atzwanger (2003). Measuring Immediate
Behavioural Responses to the Environment. The Michigan
Psychologist, 4, p. 12.

Ryan, C.0., W.D. Browning, J.0. Clancy, S.L. Andrews, and N.B.
Kallianpurkar (2014). Biophilic Design Patterns: Emerging
Nature-Based Parameters for Health and Well-Being in
the Built Environment. Archnet International Journal of
Architectural Research, 8 (2), 62-76.

Salimpoor, V.N., M. Benovoy, K. Larcher, A. Dagher, and R. J.
Zatorre (2011). Anatomically Distinct Dopamine Release
During Anticipation and Experience of Peak Emotion to
Music. Nature Neuroscience, 14 (2), 257-264.

Salingaros, N.A. (2000). The structure of pattern languages.
Architectural Research Quarterly, 4, pp 149-162.
doi:10.1017/51359135500002591.

Salingaros, N.A. and K.G. Masden Il (2008). Intelligence-
Based Design: A Sustainable Foundation for Worldwide
Architectural Education. Archnet International Journal of
Architectural Research, 2 (1), 129-188.

Salingaros, N.A. (2012). Fractal Art and Architecture Reduce
Physiological Stress. Journal of Biourbanism, 2 (2), 11-
28.

Salingaros, N.A. (2013). Unified Architectural Theory: Form,
Language, Complexity. Portland: Sustasis Foundation.

59

Schooler, C. (1984). Psychological Effects of Complex
Environments During the Life Span: A Review and Theory.
Intelligence 8:259-281. In: Heerwagen, J.H. (2006).
Investing In People: The Social Benefits of Sustainable
Design. Rethinking Sustainable Construction. Sarasota,
FL. September 19-22, 2006.

Selhub, E.M. and A.C. Logan (2012). Your Brain on Nature,
The Science of Nature’s Influence on Your Health,
Happiness, and Vitality. Ontario: John Wiley and Sons
Canada. Web References. 14 August 2014. http://www.
yourbrainonnature.com/research.html

Smithsonian Institute (2014). Human Evolution Timeline
Interactive. Web. August 11, 2014. http://humanorigins.
si.edu/evidence/human-evolutiontimeline-interactive.

Steg, L. (2007). Environmental Psychology: History, Scope
and Methods. In L. Steg, A.E. van den Berg, and J..M. de
Groot (Eds.), Environmental Psychology: An Introduction
(1-11), First Edition. Chichester: Wiley-Blackwell.

Sternberg, E.M. (2009). Healing Spaces. Cambridge: Bleknap
Harvard University Press, pp343.

Stigsdotter, U.A. and P. Grahn (2003). Experiencing a Garden:
A Healing Garden for People Suffering from Burnout
Diseases. Journal of Therapeutic Horticulture, 14, 38-
48,

Taylor, R.P., (2006). Reduction of Physiological Stress Using
Fractal Art and Architecture. Leonardo, 39 (3), 245-251.

Terrapin Bright Green (2012). The Economics of Biophilia. New
York: Terrapin Bright Green lic. pp40.

Tham, KW. and H.C. Wilem (2005). Temperature and
Ventilation Effects on Performance and Neurobehavioral-
Related Symptoms of Tropically Acclimatized Call
Center Operators Near Thermal Neutrality. ASHRAE
Transactions, 687-698.

Thompson, D'Arcy W. (1917). On Growth and Form.
Cambridge University Press.

Tsunetsugu, Y., B.J. Park, and Y. Miyazaki (2010). Trends in
research related to “Shinrinyoku” (taking in the forest
atmosphere or forest bathing) in Japan. Environ Health
Prev Med 15:27-37.

Tsunetsugu, Y. and Y. Miyazaki (2005). Measurement of
Absolute Hemoglobin Concentrations of Prefrontal Region
by Nearnfrared Time-Resolved Spectroscopy: Examples
of Experiments and Prospects. Journal of Physiological
Anthropology and Applied Human Science, 24 (4), 469-
72.

Tsunetsugy, Y., Y. Miyazaki, and H. Sato (2007). Physiological
Effects in Humans Induced by the Visual Stimulation of
Room Interiors with Different Wood Quantities. Journal of
Wood Science, 53 (1), 11-16.

© 2014 Terrapin Bright Green LLC



Tveit, M.S., A.O. Sang, and C.M. Hagerhall (2007). Scenic
Beauty: Visual Landscape Assessment and Human
Landscape Perception. In: Steg, L., A. E. van den Berg,
and J. |. De Groot (Eds.), Environmental Psychology: An
Introduction (37-46). Chicester: John Wiley and Sons.

Ulrich, R.S. (1983). Aesthetic and Affective Response to
Natural Environment. In |. Altman, and J. F. Wohlwill (Eds.),
Behavior and the Natural Environment (85-125). New
York: Plenum Press.

Ulrich, R.S. (1984). View Through a Window May Influence
Recovery from Surgery. Science 224 (April) 420-421.

Ulrich, R. S., Simons, R. F., Losito, B. D., et al. (1991).
Stress Recovery During Exposure to natural and Urban
Environments. Journal of Environmental Psychology 11,
201-230.

Ulrich, R.S. (1993). Biophilia, Biophobia and Natural
Landscapes. In: S.R. Kellert and E.O. Wilson. The Biophilia
Hypothesis (73-137). Washington: Island Press.

Urban Green Council (2013). Seduced by the View: A Closer
Look at All-Glass Buildings. Report, Urban Green Council
New York Chapter of the US Green Building Counclil,
December 2013. http://urbangreencouncil.org/sites/
default/files/seduced_by_the_view.pdf.

van den Berg, A.E., S.L. Koole, and N.Y. van der Wulp (2003).
Environmental Preference and Restoration: (How) Are
They Related? Journal of Environmental Psychology, 23,
135-146.

van den Berg, A.E. and M. ter Heijne (2005). Fear Versus
Fascination: An Exploration of Emotional Responses to
Natural Threats. Journal of Environmental Psychology,
25, 261-272.

van den Berg, A.E., T. Hartig, and H. Staats (2007). Preference
for Nature in Urbanized Societies: Stress, Restoration,
and the Pursuit of Sustainability. Journal of Social Issues,
63 (1), 79-96.

van den Berg, A.E., Y. Joye, and S. de Vries (2007). Health
Benefits of Nature. In: L. Steg, A.E. van den Berg, and
JIM. de Groot (Eds.), Environmental Psychology: An
Introduction (47-56). First Edition. Chichester: Wiley-
Blackwell. pp406.

vandenBerg, A.E. and C.G. van den Berg (2010). A comparison
of children with ADHD in a natural and built setting. Child:
care, health and development, 37 (3), 430-439.

Vessel, Edward A. (2012). New York University Center for Brain
Imaging. Personal communication with the authors.

oryara M0n ™maT 14

Wang, K. and R.B. Taylor (2006). Simulated Walks through
Dangerous Alleys: Impacts of Features and Progress on

Fear. Journal of Environmental Psychology, 26, 269-
283.

Wang, D.V. and J.Z. Tsien (2011). Convergent Processing of
Both Positive and Negative Motivational Signals by the
VTA Dopamine Neuronal Populations. PLoS ONE 6(2),
e17047. doi:10.1371/journal.pone.0017047.

White, M., A. Smith, K. Humphryes, S. Pahl, D. Snelling, and
M. Depledge (2010). Blue Space: The Importance of
Water for Preference, Affect and Restorativeness Ratings
of Natural and Built Scenes. Journal of Environmental
Psychology. 30 (4), 482-493.

Wigo, H. (2005). Techniqgue and Human Perception of
Intermittent Air Velocity Variation. KTH Research School,
Centre for Built Environment.

Wilson, E.O. (1984). Biophilia. Harvard University Press, 157pp.

Wilson, Edward O. (1993). Biophilia and the Conservation. In
Kellert, S. R. and E. O. Wilson, The Biophilia Hypothesis.
Washington: Island Press. p31.

Windhager, S., K. Atzwangera, F.L. Booksteina, and K.
Schaefera (2011). Fish in a Mall Aquarium-An Ethological
Investigation of Biophilia. Landscape and Urban Planning,
99, 23-30.

Yamane, K., M. Kawashima, N. Fujishige, and M. Yoshida
(2004). Effects of Interior Horticultural Activities with
Potted Plants on Human Physiological and Emotional
Status. Acta Hortic, 639, 37-43.

Zald, D.H., R.L. Cowan, P. Riccardi, R.M. Baldwin, M.S.
Ansari, R. Li, E.S. Shelby, C.E. Smith, M. McHugo, and
R.M. Kessler (2008). Midbrain Dopamine Receptor
Availability Is Inversely Associated with Novelty-Seeking
Traits in Humans. The Journal of Neuroscience, 31
December 2008, 28(53), 14372-14378; doi: 10.1523/
JNEUROSCI.2423-08.2008

Zhang, H. (2003). Human Thermal Sensation and Comfort in
Transient and Non-Uniform Thermal Environments, Ph. D.
Thesis, CEDR, University of California at Berkeley, http://
escholarship.org/uc/item/11mOn1wt

Zhang H, E. Arens, C. Huizenga, and T. Han (2010). Thermal
Sensation and Comfort Models for Non-Uniform and
Transient Environments: Part II: Local Comfort of Individual
Body Parts. Building and Environment, 45 (2), 389-398.

Zube, E.H., and D.G. Pitt (1981). Cross-Cultural Perception of
Scenic and Heritage Landscapes. Landscape Planning,
8, 6981.

60



T HY NAXIYY IRDDI? N N2 V22 2T DR NYR Y3 ;MM MNY 12K NPNT,NIIDI MIINDN NTOI MIAINN IR NP Ny T
.Catie Ryan m2>TR2 m2°X1 .N"1072 27122 1999 nawa Foster + Partners

© 2014 Terrapin Bright Green LLC




NN YR N0 Sny DMK .IXN N XN DR
TN OAR,MININ NI%N NPIaD,MNIAYN 1ap Yy NMwn
DN21PY WK ,DD) NTR T HY NAXIY Ja0 MR N>2nY

NI 2N IMNN Y2 NR T2 W DNPIPN NN IVID RN
“.VIDN DY D2IY MaDIR )2 1Y 1WwpH

James H. McBride, MD, 1902
Journal of the American Medical Association

Balfa

Sustainable Projects TER RAP IN

BRIGHT GREEN

80 0’n 1M1 2M Broadway 25
HNw ppnn 1ad 10004 p1 v ,pr M
+972.77.615.0383 +1.646.460.8400
www.alfaprojects.co.il www.terrapinbrightgreen.com
office@alfaprojects.co.il biophilia@terrapinbg.com

@TERRAPINBG | #14PATTERNS



