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Figure 1 - Toronto Central Waterfront Vision and Project Implementation
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Urban Ecology N"111"D N"1171pPR 2.1
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1201 TRV 2D WAT TU LM 1NX 217,029 20 2107 OTR0 NIXR 11727211 MKR2P1N0 RN
172020 72T 120, 0TRI1 "11IN°?
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.(Appleyard 1975)
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MNTI 20 O 121PRN IR 110N MUNKRAW 7237 N210 177110 1INNg? 070 "121PRil D
TTINN 2021, 07011 T 0771100 091 1781 '1°0 MU 22PN a7 1110 ."0n17 191X PRI
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(Alberti 2009) .11"117"Di1
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AWM 12 191RN 7D WATA L TWIIRGD T N12™R 20 0°TITN2 117D 11101 1IM2°7 Wt 12 2D
M?22™1TR DI¥PN 20 10PN .(Lynch 1981) 117Dl 2NN 22N NWINN 1R 00911 1°Dil
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AT 070N 017927 190 NP 01170 17 212192K 1PN (Spirn 1998) 111207 N1 T
1M2AN DTND N 21219 Ri1 9100 NRIW N2™RO 7117 ,1°TNT 0727181 "117°D 111212 A0Dn1 11Kk’
(Pickett et TN NX T"2XUNN 022N NIXR1 ON2'207 ONTATIXRGA 172 1721000 0N IR
Gary 211 12 "1 21D 1994 NIW1 1D2V] N™A121PX N2UN? N12219N0 MATANi1 INRX al. 2001)
“An ecosystem can be defined as a set of interacting species and :73 NINIXR X111 ,(Moll)
21X .(Moll 1994) “their local, non-biological environment functioning together to sustain life
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17112 NN 022N 22 NIR 122120 ,ANKR N'21719PR N127010 282 1'U7 NoN" NN a110X7i
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Ecosystem services are defined as “the benefits human populations derive, directly or
indirectly, from ecosystem functions” (Costanza et al. 1997).
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Figure 2 - Temperature Curve above an Urban Area
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Figure 2 - Temperature Curve above an Urban area, Ayala Misgav
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Figure 4 - Tree Benefits in the Urban Environment
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(Urban YD 2W0 N?7221M N2272 MNNINi1? NNI1A0 a7210 , 0070 NINg NNgn K10 13nm
PUN 20 12171722 2WNN7A7 W 21N PY 20 177720 2R'%1019 IR NIXN? 1IN 27D .2008)
21727 M2 N PUN NM27010 22 .JUNNAN 12771 1IN 71"200 PU? .i0™010 N'Nwn 1110Nn21
U1 .(Urban 2008) 117W37 11771 1T U021 T8N T?2DINW 11121 .PUI O1P 711X 9'%7 19182
0719i1 MW 1°27 ATNI"01U19 NDXIANiT 111700 20 071971 MW 1°2 118N TN" 20 1IMu? 1N
171 ININT 0N 0RY9una otwnwn 2w
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nin v ,0°010N 0"22 VPR 20 NP90n 1M 1771 2107 PY 20 X120 1017p7? 1210 "RIN
NN "2NB9IRA 21T N2 N9 1272 07PN 1900 0P 1870 PO 27142 71007
00 TIWY JWN7 112 PUI M1R21 M0 1"MIT™N? PUi NINNgnna

WITIW VPPN N9I7 PUA 2712172 DN 121 1220 ,01MN02 0110 NN°9 0"DWNia 1130 N2 N2
21T TINTR 270 7 1077 (101 3 913 101p) 10P PU? 1T TN9N "9 7D .(Urban 2008) 101"p7
21077 (10N 10 TVIPA) 21TA PUYW TV VPR PU0 14 1W1T (10N 7 911 101p) "7 PUY
PIORA 1371 7" 9V TDWNN N0 70R'0 1°D1 10DID TpNNd 21T INTR P'n 28
NMNN? 12107 1371 "21,0M0 7-10 DXINNA 01 1M1 "3V "3 k301,217 NU 01271181
M91 MNaNA NAN7TI 7120 NP MITINKRN 0102 . (Bassuk, 1991) Dp1pa 1011 1171 T'XU{
(6 11"R NIXT) .*INONA DINNA 0J AN WIN'W 17 TP1,911 101/Dp 1R

WT1A, 0772711 02213 0°919% 07117V T'11TRA 21N "XV 20 TI0INA 0°DA1971 079011 TN
0N N?MIN 2107 "8V7 ,TIW1 NIXRT .(Lu et al. 2010) 111X D117 121 ,MN"9 MY A0
J12410 7127207 TN T'RIN 0D TNKRA 1R 21892 17 02717 1900 0°MT 07300 7171387
L2170 N"22 I 10123 1181910 010 127 T'NIN0 N1D0an 1210 0710 0 1R0nDn
oNip™m 201 M9 Mu™a9 131 ,0°91%"12 19110 VPIpa 0P 0708177011 02 11011
.(Blunt, 2008) B21271
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Figure 6 - Ratio of Tree Size to Soil Volume

071R .0"?2731 012N ,072?23™1TR ,0°' 112720 070212 ,7°07 21N *XU 0™NNN TNR TN
0D U0 N?2°T1 IXR*AN 027 0™IPN2A i7" 011 1 200 0°PT1 02 01727 07213 03Dl
0°17 .(Blunt, 2008) 0°W'23 NP*T01 N9W ™AXR 091%™ NNIN ,N1"NWNA QD297 1'D]
NN™MX 191® 1127 "T* 2D DIN'A? 07213 N1"1171°D MNwn? 0°wmw 1'2 0'0R*2917920n
0™1PN2 .(Coder, 1998) MINXRNN NV WA WIN*W *T* 2D .NIXR N11Y?7 12 WUN1 11101, 0 W01
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(Roberts 2W13 111211 NM1"D1XPN 101N 2D "19™N7 “2TRTU? 1"DU”I 1IN "SU1 0°WNNwn 0°17
19010 MITINRI 0"1W M9 1M1 127202 0°%D 2172 200 117221011 1IR? et al. 2013)
2172 1122 1"D2 0%V 0'D1U™ 1797 N0 W2 T12712 .21M70 P 20 771NN 2NN 19 w? Mo
0079 TD NN X311 TT1A0 PUN0 mMIn? .anng anTR1 0°'%Dil 0?71 D1v1 ,1T7a1m
MWW 0D N2 TU 217720 172 91070 202 NIRT 900 ANTR N91 MIV? 170N X710 ,07INX
T 2D 117D 21N MIRTN? 10T AT 117270 710 PY W0 20 0Nna 7IN? 0IAInwn TnX Po
On 17 191821 17N 021NN 08D 19010 20 QD01 M1 .1277N2 217" M2un n'y°
0277 11"11 .(Root Paths) W11W *2"N11 (Soil Trench) 2172 M?DN 2171 2NN 0°P21N
.(Urban 2008) T'XDi1 "WNMW MNN9Ni1? 1"0Ti1 DR1Ri1 N9 N?2Tan? M2 y°

“OnIm 91%™1”7 20 117PD 2D NUT1AN 2N P 200 2170 11" 1907 N3N Ut
9N 2PWN1A NIOMNW 172171129 227 7272 I X1 “gnIn §91%"1” (suspended pavement)
01" N1"%™2 NP1PI1R 14 TINTR 2721 17 220 1IN0 2771 2210 NOx%1° 12 7 201 1270
munnwnw n1°"12IM N1W™ "N 1°20 12101 VTR0 00 .PU0 010 mMnnann? 1"t 2177
(Bassuk, 71717 MY"012" 1R NM19W0 (Structural Soil) N12N NNTR &1 N1OXRTA .AOT1172°D2
(Urban, 121R TONn™1 T 2D anmow (Root box) W1WN "T1IXR N X1 11011 ,2004)
mnwa mMu*an 177N 1170 Y2 82071 11210 7D ,2717R L1127 DI 77N .2008)
TIPTIOM PP 1000 0°XD 200 ON2°Ta AXP 2PT21 0NN "0 .0 0na 2nIn nTan?
01X T'3D? "TUNWN 1110 1210 MKXRXIN G711 91877121 11210 INTRA 10017 X100
.(Smiley, 2006) NPTIIN VPP "19 2D 112N NNTR? M9 T 9NN
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Figure 9 - Tree Roots in Children Literature Figure 8 - Tree Roots Morphology

0'%D1 M1A119 T°N°D2 0°°'Non 011770 DRIR? PUil 17217172 1°2 17217130 "0N"2 112 1011
PLIN 20 0?2770 27200 N1AN? 121 M2wn In™p .(Urban 2008) N111910 M2 1R 01N
JND1IR 07107 12 700 2177 N2 17 0'R1i7 1IN 2D

T "0°021 7XN 07DNNW 11130 .PUN 01°P TNX? %7 19182 21717 AN PUN N1237010 22
f1T11701019 NTUXANA M11700 20 07190 NV 1" TIRN TN* 20 1IMW? 171 PUil 117027 11771
1"1779RN2 AWNNNAT 1MMRIT TIR? 1712 NN 0™ 0'P90N0 0°0mMwn 20 07190 nuw 1°27
7NN 2NN 20 1799 111207 N12°0N NP, N700 N0 20 "URpanipn 1°91R1 070790
197 INNAN ,MX12p "MW 0a1107 117 70X 023710 19011 D90 AT 2NN 21070 P 20
MU™NTiI NN M12™R ,N91 :0°'XRA7 TNTANN DIWIN "DPR1R ONN 07 NnNa 2NN 072001 Dpapin
O0MW N?YT2 0°2°2a00 0°'Non 121,170 11378 , 071711 0N N2 ,PY? 71111 Dp7pn 20
01077, 07PN 1R 1IN, 072PK0 "RIN :0'RANT TNTA0N DIWIN "DR7P 200 17 1Na 2AnIn
.(Lindsey & Bassuk 1991) 000 0DA9M1 ,1"1Xi{1

21 0200 077 OTRN "127 03U 1727 PN 218 NIR XA 1918 IRNN N72102X 1T 0111IR
1171910 NN ,122%10 0TR? 1M12°T1 2172 271010 PN 1°97 ,177IP0 0137 2D 1710 R0 21N3
Unwn 131NN V2191 IXNN 17T 1019 V21 17N 720N PAX 20 110 0219 112720 IR 179N
7RRIV1Y IR WNN? 172D 17X NM1201 NN*WUNA TIND™ PUAW T3 IR 07119787 1110 11PN1 02PN
01137 N9 R?? T'WTWN 270N 20 AMYWINa MUInNKR1 P17 009X 1T a0°0n 170 2710
(2016 11"R1 N™2N?R) .DPIRi1 NIN2A 021721 02071 0'NVW
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Figure 10 - Forest VS Urban Soil Components Volumes
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J1"117°D D@ 0D 1072 "DAY DRp NXRNWA VPR "12'2IN "2 070N "N1Unwn 2720 07y
72NN NPMPNN VRPN NI2™R MIAN? NM0™MR R ,0MIPNN 17121871 N1AN (10 11'R NR7)
.(Urban 2008) 21N XD 20 217211 "2 N1l

0'%D? :PUN 20 172121720 0INN2A 021010 071N TR ,(Shigo) 1270 037X IRINW 93
TTINNN? 0IW 11721 70N T'3U? MU 0NW NIXR?31M N121237 1NIXR .i1127010 MT70 1213 07
02 TTINNNA? 01?7 0M09xN NXP "2X¥N21 0T7UINKRN 21772 122 02 717071 D20uN "IN'R 0D
PL 2W 0'WTWN N27UN NW191 ,PUN N?322 17187 (Shigo 1989) .PM12i1 "7Vl 2NN 0D
0'%D ,IM?3 . DPIpi 201 PUI 911 701PN (U170 "9 0'TMU9?1) 01w "9 20 PnIne K12
.(Roberts et al.2013) YD 911 NUINW NVWAN 4 "9 2172 NVWA VPP NN 2172 1727 T P1
LO7IRTINWAB? TXININ TR ANIMN TR 7701121 PU 20 1172011 19212 1" 127 072137 11X
20 "11°N TIR9N R?27 UPpil NN2 0°RI¥NIU PUN 20 01100 17P21 IR M2W?7 TIRN 2p
0172 'R PU? ,PDiI1 NTOXRNM 25% *T37 0°N1"D?7 DN Ap2Nw ,0°w1107 1127010

013" oMo 2.3.3
712 .PUIT 112D 010K PR NXRIPiIT?7 121010 , 01100 12 NPT D@l ,21M72 0°%D N9l
1117010 .NTR 20 TNXR 21P 79NN MNg PU? 1Xpn , 02100 1720 11127 07102 "U1TI90i 107011
(Craul, .1M?2T2 N213°2 PUi1 222110 ,711M101 ORTIN 2223 7772 R 11070111 712 2720 DR pin
7112 ,0°WR 0°91%™2 PY "2, 07110 0IN&N2 0213 07IU19 ,0012171 1271X ,72102 ,707172 1992)
21727 17 109R°W 0™ NIND NXR A"0n?2 N'2X%'0 1°20 X7 ,?2'D7 1712100 N7 N9l
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X101 T2 NINIPN? 001w PUA N210 (0™ NAWT) MTIWU™AN 30K 72 111, (Bassuk, 1991)
JIPNUN 1R 91817 N12™M021,722 1772 0 MNpn oMK JIn? 1im

172 I™IR 20 19 T TN PII2NN7 7011 X101 ,01%717 INAN DRpil DXN 01N 0D
NR TI'MgN NI N30 NNN 111N 0°2D0AN 010,010 0™ .DR1R? N30 Nnn
IRXNW VAN .17 NN 72X T'WIINNT TN 717X 20 17 TINTT 023110 001100 .ON1TRN0
9] .10 NP*T07 017N 910271 0NN 0N?2°72 ,91%*17 NNNN "2un 21772 N2 0100
221 RN NA1IXRN NINTR0 NPD2AU0 DRR0 TID 2237 N7212X 1T 0111718 2071 NIRT IRNN0
X721 9021 MW7 WO 217210 02 A10 110 171197871 222110 "N2210 1191 NXR N"02n7 107 TV
(2016 TR M'?7N?R) .”07227IM1 TR NITNG MK Wan? 0T

21N7 *SD 20 171NN 2NN 119 07 Mot 2.4
719°W?7 MW 19010 MINKR 0102 INMI9 01770 12202 0°%D 21772 20 N122an0 1IR?
“anam qi%™” 20 117PD 7D N00IAN IMDINA MYtwin INX 2170 PY 20 1770 2N
M9 2PWNA NONINW 172121109 237 7273 NI KRI0 "N 91%1” . (suspended pavement)
01" N2 IR 12 TINTR 2721 117 2271 .1"NNNN 21 221 NI%1° 73 T 201 1237700
muwnnunw N1 mMuy™a "N 1720 2101 DTN N°'Un PO 010 Mnnanne 1'm1 2173
(Bassuk, ?1Mp NU'012" 1R NNMIW (Structural Soil) 112N NMNTR R ANWURTN AT IRV
.(Urban, 2008) 1211 ON™ 1 "T* 2D NNN19W (Root box) WTWMN *TAIX NW™A X 1°71WN1,2004)
naTan? mnwa mau*an 17Pni 11770 7102 821872 1121 D ,27N1X ,i1"1172722 NUDIW 7P1nN2
NR1IWII2 NPTIAN VPP 100M0 0'SY 20 010?772 2XP 2721 JUNIN "0 .07 1IN 2nn
LTINN 91%M12 0'RD? "TIUNWN 117107 1M1 KRN0 G010 91%7121 1120 NNTXRA 0 017
MININ NX T1POR M3 IPNNA (Smiley, 2006) NPTIIN VPR "19 2D 112N NNTR? M19°TD1
0" 11"10™IRT 11N 2NN N7 Muann ONK 231 0 0 20 m320an1 11170 ,07010

TR0 YORPVNP? IINXRTN?
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1001 Yan — 017D 08D M197'Y 2.4.1
NXR 1'% ,Jan Van der Heyden .17-11 i1®N21 1213 1112110 , 07" 17°D 07XV 219701 11"NW0?7 MY 0
11121 ,1771°810 1271 P212 . 21N70 ™0 20 TN 1R 072 12117 1N21 T7901XRA ATl 111
n'%11 110 2Nd L1610 TIWA (9 T'R IRT) TTIOONR M?2UN NXR 07IR19N 08D M0
TX? N1W* MW 072172 0V NDY? 07311 TTI00NKX "WUIR "3 R1i1 221910 1IN~ :0T100NKR?
Der 2W 1"11°X7 .(Bakker 1995) “71"Dinl 20 N1*9177 N7l 171132 007110 12X 03D .N2D1N0N
1N NI"N27UN NU°L N9WIN , 011821 11111273 ,737 12N IR .N27 1I'11270 N12°0N ,Heyeden
mMwa 1"Nan? 1171 217910 ¥aN1 .07 N0 0°XD 20 AR1TNN 11972 101 0TRIN 01 111017
1127011 0°979D K OP?N , 01N 911 *2D21 T'0172 ,0°N910UN 0°XUa .0°'D13P 0NN , 08D
,20-11 IRNI1 N2 197 A1 171 ®7 ,071R1 .(De Groot 2016) .0UTA1 N*T'9 U9 191 11407
n11901 .07'8D 20 T21WAW2 12010 0°RINA 11201 7797071 TPTN 001210 DT qOXR™72 200 TR
07'R?PN 07371%7 078D 21772 ,N1?7N0N1A 073D 718 KW TTRIN IPNN? TIDN 0P NTI21001
MIPTN P10°D7 1"21M°0 "R ,20-11 NXRNi1 20 110K NNN2A ,PUN N7 0DN 12187 170 P11
M3 N91PN AMKRA 6011 TNV 20 17700 NINNA 1IN0N AT 2310 .1°117°Di 112720 20 UaT2

"

“View down a Dutch Canal” by Jan van der Heyden (1637-1712) ca.1670 11 - 11"'R

79002 2171 "XVN 20% T12A™R *TI TU 2172 1711 PTIN .12D7010 NXRXINI 1110 2117 '3D 20 12172
O7WTWN 1722 13012 110NN A%101 a0 02000 X310 171210 071911 NIX13P .01
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20 MINM9N 7T AT DR 20 71770 AR (Kopinga 1991) .91MT 171 11719 NXR'XN1 711301
A112N0 NNTR "2R NIR NW0UN7? 110N 19 0 ,(Sand-based tree soils 211 NU012N 1120 TINTX
071X .0"22721 012N ,0722™71TXR , 07" N2"20 0'Y212 , 1707 21107 'S0 0NN TR TN
0°XD "MW N?'TA RN T'27 01PN .72 011N M?200 0°PT1 0 017127 07212 0°XDil
027 .(Blunt, 2008) T'W"1D NP*TO1 190 "1AXR ,0'91%™1 NN ,1"NWN2 AD'A97 7'D2
NNMX 191 N1an T 2D DIM'A? 07212 N1"N7°D N1'Nun? 0'o1w 1" 0M0pt2911pinm
01PN .(Coder, 1998) NIN'XRMNN MY WA WIN'W T 2D1 71X NNVB? 12°WN1 11120, 00100
L2012 111011 N1'DIXPN 1011 20 "19'N7 72TRTU? 1°DW~72 2117 "XU] 0 UNNun o'l

.(Roberts et al.2013)

w2 1901 , 0020 N1IWa 2700 INN9 0170 127202 0°3D 2172 20 m22n0 1IR?
LT2IM 217" 1122 1D 07X 000 1797 Ut N2 112712 2170 PD 20 0 0na 2nNIn 119707
X111, 0"INMR 0019 TU NN ®kXN1 TT1A0 PUAW NTTIN27 .ONN9 INTRA 0°%Di1 07271 D10V]
PD "MW 701 .0°XD 1901 172 21770 1172 IN°0 N12T2 NIXRT 90N NTR N91 1NXD? 170N
T 2D 117D 2172 M1RN? 1107 AT 117970 I PD 00 70 TInna 7IN7 0AOnun TnX
07'P21N T3V 07721MM 0°XD 190N 20 AU 010 01712 ,17 19182 .127TN2 217 M?2DN N1°'X°
2D 0277111 .(Root Paths) W11W "2 M1 (Soil Trench) 21771 N170N .9N1WN 2172 '207N
J7'XDN "W IINNYgna? 10T DR N9l 77107

2117 °XD 20 "DRIR NN OTNNa 2NN 119t0? muto 2.4.2

077N .0'X177'R1 T'RIN 111N 12711 , 03V D187 0°X17 12X 120,931 7771710 2NN
;127 .0127TNA QN1 22 IR 127 WrTR1 OX 02 ,MIX7T0 Dppn N9l 1R 2'Wn? w1 09 0711
1IN0 21772 "2 N1117IN9 17N TXIN1, 707007 DP7@ 20 29010 N91 21N71 "XD? 2907 n1una
1101 TN 2102 MN™ R Mot Un 0°2In 20 1IRT 12107 .072X1n 20 02N nop? 11un
AT XW0117

073D 20 2171 "2 119°W? N°127IN 100 X1 (suspended pavement) “gnIn q1x¥*1” 2.4.3
XU TNN 127N M9 220N NO2MNWO 1721711239 2237 222 11 107 .0°0p 0791312
n'wn X0 IT'RN VPP NN2A PO 070 TINN9NA?7 71181 2177 017N 019 N109RnN1
0I1X™1”1 11722 TNUWNNwno mtoan 1w "nw 1°20 2101 11171101 112an N23'NNa , DTN
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i17WnN T2 (Structural Soil) M1ANN MINTR NX12P NIXR N2213 NNWRTN A00 “gNIN0N
(Hendriks 2015) .(12 11"® 71R7) 02NN 0VIN?KX 20 NN NX12P 71°NNN NTIRN

QmaNn iy
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[ \

112N NINTN n'JNIN D'UIN7N
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aniy 111'o i11an iyl

9 2D 90N 91371 12701 ,21N7 "XD 20 77N0 2NN 119707 Mot - 12 1R
Figure 12 - Street Tree Planting Systems by Werner Hendriks

Structural Soil 112N NNTR 2.4.4

TI2102 MNINKRD 7107 30 72002 ANMmow 217 "XU? DPp1p NN 11N 2N 01°37 10°w
VIR (T N1XP19 "Nw) 021D "1W2A D)7 N0 Na0371M m11ania INTR .A7N71KA1
TINTR 20%-1 ,U17IR ,80% 120 D1 N1'XP79i1 UN™ .03 02211 "17™M7 2177 TINTR 112D
J1N22W2 X271 2170 1112101 2071 N2A27T10MN AnTRi 121700 (21270 0N 117N 0™™p 21772
091%™ "ON1D T1U2 ,0°'N21 71"1IRA 0 1°WDN D201 1207 N1 027121 0727 PUN 0w
070119 NMIRN T™IXN 0?2100 "2N712 .7 2D 17 INID0IN VIR0 12X 71T DRIp? 01'1201m
(13 'R AXRT) .07 NIPN TININT T27PR "RIN? DX IO N1°3KR™1112 17T 107021 0'DX12N

Sand-Based Structural Soil (SBSS) 211 NOUT12N 112N MTR 2.4.5
P17 INKR? 0J0 PTANN 01RO 07211 DRR 20 N°T90 131270 2D 702NN 1u0n 11197
0727801 1°2,i1709 n0DN? X017 N0 0 .0°0NW IINN9NN? 0119 717K 2971 12 TR0 k21
(Roberts .i11210 NNTXRN N1°0Ti1 MW™T 1727 , 21N "D 20 000N 1127010 20 071217200
maTITn? nund ,0"Daln N1IW 220 TI2112 1110X1T?7 ANM9 211 100121 112N INTX 2006)
0.75 1212 2712 OV (90%3) 120 21NN 7 D2 I3 UR1Ri1 .0T100NXRA 21171 'SY 1X¥n2
o™ NONKRN 11907 000N 5% TI01 (2723 7172 8019n1R) "LMR NN 5% 190111, NN
NPTIN 21M0 N217DN 212D ®?21 V2180 NN 2021 11072 1R727°0i 1772 20 . 00171011
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Figure 13 - Structural Soil Principle Diagram

Cu Soil 21010 112N NNTR 2.4.6

.CU TWN 02 1R3N ,2171P NU0712™1RA I"TIN™ NA1TDN ANmig1 17pni 900 Ny N2 'nna
1,170 2-4 ITT'MA U117 "0™M"21T D20 80% 2W 21217V *T* 2D NIT9IRN 2171P 20 112N NNTR
127N 20 N90IN 107 ?2171R 20 VIYIN VAR IR NI9YIDW ,NTN0IN 21772 NNTR 20%
NR D1IN? NIN 2D ,027aR? 21730 INTR TR MWP7? 112192 1NI9N0 , (Hydrogel) 271 *IN™219
NJA17D NNNN? APTi 1°Xp7390 19700 NU°IN? 131 217721 N2 D1X"] N2 01321911 N171970
20 N7 "7 T1"X MUINKRA NPT VPR N217UN (Grabosky and Bassuk 1995) .2177211
072PWUN NXRW? NUTI" CU NNTR .2170721 %77 1N PTIANN DINi1 "2 20 11092179 N1979X 95%
0wl N'RP™ MK 1120 (Bassuk 1991)7W*2131 011N 11113737 1'% 070213 N2 X711 072D
20 N%M9N0 R 1999 MU TRNT ,2171P NTY0I12"1IR TD NTIWRNGN ATIN 2D ANNN ,Amereq
Cu Soil 2 2117 "XV NP Y17 T UP™M19 MIXRN T?21D2 10X12 ,07DWNi N0 T8N .Cu Soil AN
(14 11'R 1NXT)
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Figure 14 - Cross-section of Typical Tree Installation into CU Soil

019 12N IR 2.4.7

VMI2TA V20 20 1MPN NR XD TU TTIXRTMO MANA MNTR? 101 1370 78 i 117D
nM1T N1"X¥P1911 21270 0N .8"M2172 11°0N° 771 I "21291 1700 "1P211 D20 0911 ,1121710N2
07911 1112121 190N ,X0™ TNN .N21T10 1'%P1911 2107 80-20% i1 N121720 2V TNI1V1 X1 0J
,0™M121TN 71 MIP2710 D200 1t 17210 ,N07 1T°RN 217721 11712 20 NP0t Min2n NR
T 111210 TINTR 1271 '3 0°RIN TIPTN 172D U'Ui? 10M0 2001 11ann pnn 210 Dawn
(Grabosky et al. .0"91X™1 N1 V1IN 7221 DRR? 11017 PIND 11TN? 0300 U0 NXR 771010
1998).
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1. New tree size 20-25cm 9. Air hole placed at level of aerated
2. Tying in tree support bearing layer
3. Planting soil. 10. Aerated bearing layer
4. Crushed rock at grid 4-8mm thick 11. Air and water supply
c. 50 mm 12. Crushed rock structural soil with
5. Surface grid 1400 x 2800 mm planting soil
6. Surfacing superstructure 13. Fertiliser at each structural soil level
7. Geotextile 14. Pipes in structural soil protected
8. Stormwater cover, dished for with geotextile and gravel surround.

laying by gutter
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Figure 15 - Cross-Section of Typical Tree Installation with the Stockholm Planting Method

Image courtesy of B. Embren
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Figure 16 - Pressure Distributing Plates
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Figure 17 - Root Cells
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Figure 18 - Silva Cells
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Figure 19 - HP Tree Box
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Figure 21 - Root Paths Element
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Figure 20 - Pavement Bridge System
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Figure 24 - Standard Tree Planting Detail - Tel Aviv
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Figure 25 - Standard Tree Planting Detail - Jerusalem
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Figure 26 - Continuous Soil Trench - Modiin Industrial Park
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Figure 27 - Continuous Soil Trench Ibn Gabirol St.Tel-Aviv
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AXN? 11021 ®R? TV ."0219 11172 72 T'R1IP 11372 U0 X717 71280 .ROT1 001D 0079
(2016 11°R11122) "7 70T IR T'WID 7R .0XD 40 "TINPR W1 "T1INWY "IR ,1IXRAN™ 1°Dil UR1W
117,301,100 0T 22300 AuTT 07 .01 %P 20 0wInn Y? 07 :19°om 117 "aT
AXIP W7 3272 01ATAW N7 NXR 17 7% 111732 %P TIRN 11107 0722101 0'RPT0™2190
TIRW 1120 WT 723,777 19701 071X 711X N1197 02T IR 0010 'R 12N X1 117
(2017 7177) .12V 172&N 121M 12T 170 ®? 071 ,71721'7 71120 7112 AKR17 IR RPNIT 17 .73
,O™M™ NMINKR M2 N'R11 0710 10 TIU? N°TR 1221001 120 11°TNa” 9701 117°K 1pD°
SO72PT 20 MD1IR 117U .NUWA TN NIXRXIN NWTTW ,“8I00I1"R” 411 20 11271 ANN9Ni
MR R TN 20 WATA .PIIRN TU MKRWTNT 12910 2722 0°N°T,0°2PT 0D 1711 N12N7
(2006 1177'R) ~.1N212791 N21Y? ,277 1°TaN1 2% 1N112 PUI IR 972007 ,(MP20 T17°D1)

X111 U211 20 Dpna .00 20 Omanid 12701 20 kW12 000 0P~ NIk N'2N27K 1T
L0711 1NN .0°XD NUY? 078117 TR U109 "I 17 717N 2170 'SD ®R?1 1700 070

58



TR M AT L1MINA 177307 PUIN aXk1un MR 07p DTTNen K27 19T ,mng nuo
“TI"TI2N N2RW 1T ,AN17 N237IM 12X W 1T 21NN .00 2NN TR 1779 .11 N2 21 PN 1117
JINM0N 1M271IR U7 722 177 2T AND 0hARWNI NR170 "9IXR 17807 .(2016 TT?2N7R)
M77IR 1T .0°'N1 02 ,0TXR N3 172 21270 AT MA7IRA .0 11280 0NN 0INN2a NUpumw
Wl NIXRT 17271IR Xil R T'NP17 1127221 NIRRT 17710 711280 2NN 1197021 NURUmo
10000 70 N2 NWA NMKR T'DPWUN ORI .ANXR T°WIV 110 1IM2? 71X 1°03V1,17I0i 7182 117
21991 ,0°%XD N90IN2 ,0'121 0°'mMTJI2 071120 0°%D1 219'81 M9yl IR 07N
12711 ,71U%7 .N22211 17371 111X 0D 0°W1D a0 171° 12 17T 9102 .JNX W*l2 03D 1MI11Inna
1700 TMNMR? IRP N1187 0NW 071272 D22 1°M27IR ANRN LN X7 0U'pUn 09
N®R 17217 20 17D AT TN ¥RIR 07 Ul ,"v0I"0 kWOT ,2N1 *P171 ,91%™1 ,0°72 ,0°" N11D2
(2017 11"R7 1717) .NI1MA 12 WNNWUN? U™ T222M 71771 117 00 1207 ,7M™M9°TUN 170
PIND 107970 "1"W7 X120 171207 113270 PIN7 89 1PN, NTPN?R 1T 011171AKN 20 171277
071X XD URWA? 0a1MM ®R? 177D AT OXR 02 710270040 722p1N 23K 1'%V NII0i2
RINJ TINJ0IM N0 ,97?N 7102 0°%Di1 20 N1"'902 137012 11X , 0%l 190 NU™10
J1°W 770N 20 M?TN IR 117 .17130 1913 20 017000 1211 ,131 172 N0 N2?2p°?
77D NN 113707 :0DUNN NIV N2 NN 0207177 071D 7070 IR NAXNN Pra20 maT
27DTIN? 22N Y20 NITDTIN 222 TINK KRN MR 1127 R101 P21 "TY? 072100 TRN 1771
P22 M197T) “N"118911” TINT2 127DNNW 0INK 00 "UXRTIN 11102 ,0°7DIXPNi 07212702
127 172 1™M27 "N7°DA 0 11907 7'Di 0179 MUTIn 177 21 20 AnuT? (2017
W™ 2RI RNAT TMINTI R .0"1171°Di 9131 011 TIP2NN UXR12 TMDO OTRA 20 1'111210°2
TR ANR .10 AP0 07K 17 00 001N TIRNT N'UIXPN TIRN 9111 0717 AR 120N
NR 2TI2NW K11 ,9131 011 NIP2NTN 2700 20 02190 N13a0 , 1117072 M3i 27012 ,1°2n?
717 20PN 7"DN UK IN31 717 W MO ANd 722X JIMDIXPN 0'NU9 1270 R0 109000
1271 .17 20PN 71"DN U0 ,117DIXPN TIRN AR20N N2iIN 070 ,N210 XNATT R 28™M13
0'R'1N X7 0N .WRIN T'DIDI MP2TNNA 2010 U2 0'MU9?1 ,2"0PN K7 1°UiN UXRT 0'NDI
n'in? 0in?2 Nl 0°n'u?  N182Ninn 22pn 211 2R 11112 1% 020 0'DIXPNi AT RN NR
TY? MR R? TI'DIRPNI 109NN TR .0'RPU219 01 ,11270 NP2 0°%¥17 K7 00 ,0°n-o™
(2017 11"'®1 171?2) .“MY"2

RP7 "D L,MUPTI 22PN 27R2 NNNTA 10790 11710 27 NMUN 1?7 NN? 0'0 1"01PKR 1Dl
1IN0 21X¥PN? 72072 1T 10797 20 NIVWI 1P1NA NID0N X7 111 79111 "UN0RKR 710 U 211711
1120 NP IINNgNM MXIXR 1901021 27010 0271020 T2 2117 "D NPTNINT nvTg 20
TUIN? 11T TID 270" "2 AR L1770 12T 2237 I"NwN 0 210741 "X

59



1MTNU™ 03Dl — "DIXPN DT 109 4.2.2

Nniw N?'MN21 0019107 200 ,21N7 XD ININN? 0710 Dp7Pn A 07203 217 DT
W™ ,0°DWNM 0'NNMun NIY 9102 1wDi1» 0"MPnM .(Kopinga 1985) i1917°R1 0'UAWI
Nn1w N?°1NN2 .207INM PP N9 0D 217 'XV? 21772 N2 20 2230110 1110717 120N N po
MNIPDT MWI9N MX2Ni 0D T'INKN 1901 ,127IR N1 P10XRA 11171 0°'N019n 0'Dunn
7 0T DT'NW X1 ,2017 ,01°0 .(Urban & Bassuk 1991-2) .X%111 1NIN2 0'3D? 11107
0711271 91111 *223™1TR” "2 V10 1177°R 2PDU™ 91111 22™1TR .2R7W™2 21210 717200 NR 211N
APDT 117RT) “?RAW™ 21NN "8 20 01D 0ANN? O'RIANKRW T N2W1 720 N vl 0°%D
(2016 N?7'R

ATNT™ PUAW G130 "22™1TR 20 100 1172 221910 1170 ,0372 2R™IR 9110 23™1TR 2W 1127 97
77 019 22X .1"?230 0D POl NIR NIRPWA? 1ART 1371 7*p0WN2 7718 070 13°20 .INkD2a
TR & ,N210 AN°0 ANTRAW 171" 9110 7102 1173K”7 :4°0110 V112 TN PUNU 11" MR
TR R ,TPTI M1 MITTNN 23 MMANN K20 TV, NINIR NXT . O0'UTWN 11270910 0N K?
017911 .601 ITIIW TV 21N7 PUI 0013 NXR NDUY? 120N .0°UMNWNAN P13 17ID? 70 "N X7
TR R7 AT PUAW 1DTT .2"AR 271 12 NN 0701 9110 770™2 IN1°2 P191i 2170 PU 0
(2016 11"®71 1¥112) “.ATNO” X111 ,0172

‘0?7%’ 2R3 ,21N7 PU? 0170 171212 00N NN 07223™1TRWO TN2N 11°0710 :2M3 117X 1pD°
NIR™¥N1 0'N™PW 0°XD 0% N 01X 0" N?23i1,i1M D113 .072NN2 011X12 MR 22772 1170
IR ,N1W NMIXR™N 7127712 I172NN VIR0 INKR? NINKRN 2210 NR120 20 17?20KR 07181 7121
(2010 11?7'R) .TT127 TMIW 1MIR? N13?WN 0D ,0721 122 P1Ii

ATDM MY?NN 22PN 20 1120 7011 0NYINKR 0771712, 07 097, 011012 191N 1T01
NN IMN9NN T8 N272RWN "NIXR M7P0 .0 RNN U Y] Y13 D1X1?7 0N RN 02RWN
N0 ANTNA T1IW? 0°XDil 112137 '1237

N*17°D N0 M°DIPN 1100 4.2.3
20 07NN MR NIR 1907 170910 TV 132 N0 078D 119701 2110712 ANNIM 13°71 11770 170°
P17 T200 2107 20 72170 NIINN0N 70T 1T 222 8210, 1700 1707 1700 12w
011799 R0 "117°DN 170 08D NIRRT 11970 ,N00I7 1112197107190 MY o 1720 T
127010 0*IP0 MIRXIN 31700 100 INXUA? 20191 171700 127202 07800 20 017401
17WI71 12AV? 071707 20W 1IPTN7 1WA 017D DI 20 NPUI1%PN 170207 D112 271R]
20 NMTPR 17WIN 227,017 070" 2D0 TID2 070 NINg? 20 NPT 1T
NIWIN 1211 227 9011 1pNn (McPherson, Elmendorf et al. 1984, 2005) .0™W V11X N1N9?
N9 w ,"1171°D 2107 11770 17077 0721010 T°RAN DT NINN 20 UA¥N 0717170 071D°
N2, UPP? 0°%D 172 1720713 0N 17171 127207 0°%D 1T IR0 L0780 01T, 1070)
TIMN2 TMTPR 01720 1020 1NN (Wiseman et al. 2011) .T1D1 08D 7132071 T2W70 NN
N'2712 2117 N212° N™Ipn% 072N 07720 N7I19N2 1207 D8N ,71917°RA 17717170 N1ID°

60



WATIN DT N91 2W2 2 P210N IP1N MK 0301 TINNNa 20 0112 ,217° 71170 770 20
JNKR TINN? N902 X271 ,"RNXD 217010 1R 1021992 TN?™ DIXPNAW 01PN 17 ,"17'00 17077
.(Andersen et al. 2002)

0'Nuw 2111"11 D2V N0 "TIN'272 1NN 0200 1Y 012 IRi Anng 07w 1901 197
079 ,1171212 911 117237 1TR? 2170101 11371072 %P MNNNN 21700 079 1N110121 ,0°'Mng
NP?NN2 TP91M 270 D2 "117°00 1070 21017 1117700 2NN 07XV 111012 121710 0119
217179 20 O Li1M2Aa0 27070 010N RO @79d) 1°Di 19 190 NP7hN1A IR L5111 071
01TARN X1 07DIRPN 0RO DI T .ANRNN NUIRPN 170270 ®?7 ,"07219 "1™
™MW 110N ®21 170NN TN ®? TP R 11770 1107 DIRPRN 0771700 20 "0KR 10
0770 21770 127 JUNN21 IMTPRA DIXPNN 2172°0 "2 D30 A7 Ip0N .2x70°2 N1
J0INNA MTR? NMUNWn 01In? 1M212'1 0,110 072 170" 07177

TN N1 m "Jnona "uamuon v1an  4.2.4

712D MXPi? 0w ININA NXR T TN N1 01717 "IN0N 1901 121231 N1171INKRA 07102
Ng1 NIRZPI? N1"TND MKR?210 ,0°IN0NN 2212 RIXN? 11171 12 1IN 11137702 2IN7 '8D
10 TD) "111"2 PD 12D 2x1W*2 T'X?2NIM1 VPRI N9 NIRNWAN .03V 27127 OXRNi12 VPR
A?"N 1.2) 21N PD 112D DRR PN 6 1720 DI DXINNA NNINW MKR7T2 1N (911 7077 ‘N
mona.,p n 10 ,1"MnI1 0D 712,71 6 , 21T "X 77172, N 5,7 711 1°2in u19n21
NR7) (M1 T*P9 20 "117°Di1 TRV ARWN NTNA ,P"N 5-1,2"2R 21 TITINN 20 117170
0™IPTN? 12X 0'IN0NA 073?010 07210100 DRRi "M9] NIR1WNA (XA TNV 1 12720
(6 71'R) DT NTW 2792 a%10W0 ,PY 2712 — DPR N9 ON™A 9727 U020 0110 0°7179nK
mMu3NKR1W NIRRT R? 191X 2321,72721 010 0°XD 1117 ON213'2 0'S2NINi 0'N92i1 "2 R
0'SDW N1WIKRN 12MI 1IN .'N 10 20 911 791R? TRV 1D ,P N 6 2W VPP N9 NRXPiI

071721 0'220N 1WD™ ®? OX 112113 132 M7"200 IR ,1XPINi 2177211 11727 1201 13¥7139°

61



D"AI7N NTMTA '>N0NA YTIINY 9D 21N YY'7 "700 717 1ra na)

(912 D17 'R 10 TY) "M YV 112y N9

V77 NA NNXTN M
nnyvn n'aa '7nam nuUNan 9 WY JA0AN DY
71190
TEn =
(~ L5 ) 2009 M1
sonosos || o .
n12 -
NI I oM 2009 2N p1ann
WY D17 | mavNm nmnn TIDH —— A
"IXINﬁ APPWM 1% MNass
117 12 TN DX i s
NY'DIN
1X1X1.2 FRIELRIR
nY7nn Ny TN
w7 NIN7PNN
7172 N'7yna ]7"7] 5 920 NIN'al 2013 Y 1N
TV N7aon TIEAN 72w 2nn
7'n 10 nnn'7
Riaishl
NANYI DAYV Iu:)n'7 nInan
TN 2014 0"V NIIm
12 YV 1Y ]7"TJ 6 nInInnn NN DTXY
aron J’nﬁm] o r):;u ol
NN NoN
NIV 2015 N1INT DY
]7"73 10 X' N'TINN oy 7y
I'YN AN
& ®
1 1 T
Ny Tpa il DNV NN
'|7"n 5 TIEN 2016 RN m'vn
XTI 7207 70
7930 NNl nn7nn

2016 10

01PN N1'17TN 2N0N1 21171 PU 21727 D@l 9l - 1 11210
Table 1 - Tree Planting Soil Volumes in Policy Documents

62




now1 VIR A? MMM N1 "1 D9 4.2.5

072NTNN 21NN 'XV? 217731 N2 119707 N1 N1I1INKRN 07102 13T10,27D7 "NARN0 "92
0°711°0N 121 DIXPN 2021 0D MW ,N1171"RIN ,12 "9 2D KR .NW12 1111 717132 0713 0°w*l
g 2D UX1AN . MUTN N1312W2 2117 "XV MDTY1 20 D121 1217,2017 NI0A "3 1270 ,NVW0A
IR 79W7 TUII X141~ 1122 2707 MR 21N 'XY 77N M'NIA0 "237 .00 0017100
(2016 1122) ~.1M121M 191X 12 T'WNNWUNW 7107 0P 771N W W2 0J IR ,2XNi1

P70 9T NNINTAXR 72 2D NINIR .NMUWA DIX™2i1 1727 D111 172 2172 109 0P "D 11X
n1"1" T NDrAp 20 MIKRTIN? 1U%121 0°DTIN DIX™IN 20 0NN 0100101 1M°1°TnN "Da1p”
0717 0'WP 00NN NMIU19i0 AN TVWA O°RINN TNN 0'XD MDD UI7 170X 1INl
(2017 P*220) “1T"R®N D102

2171 "3D7 2171 "N NNPil 218PN 4.2.6

117D 2NN 08U ND™I] 20 D197 XX ,11270i1 11720 7101 20 071201 21111 "9 2D
210 000121 ,1TNIRN 172 AN 0UIN7&RN U179 1117 117120 1121 20 270 777 07210
079Ni1) NNV 2N TIUN NXRX1N2 1712 N1TIAV? "T10N 1720 ¥19N21 40,41 0219 2D 117 9
20 "0ITIVTI V97 R0 AT YII9N2 12T TN D330 U190 111701 .(2009 TI0N 1120
0712 0D "T270W 7¢0N JOXRM2 1IN0 PU? D010 Y19 20 TINNNI 111,700 1X1
070 11911 20 "IRN 2212 '3 11210 ,21N7 'XD 200 21772 "M27 072XRWN NXRIPi 1237 07018pn
10190 20 1'INN 1110 . L1000 -2000 -2 2V NTNID TT12 21071 PY NU"Q1 M2D ,N1N"91 111737
M7 :MP2N7R 1T D117IR 12 2D IR (11712071 PD 210 2712 1D 01 TINg) 2707 IR1INW
21710 N"27 T UITIN "MUnunn 1'SPni 12 '0na 11700 0N 0'eP™19 miwn nun?
(2016 TM™?2N?R) 112012 MP21 R? VW9 T'XD? "IXRTN
2?7 T2 U 1111 INX 20 M9 07227 091 0'UIN?K 20 17201 1TIR N179N02
0112 022N M2Wn NI7a01 N1M9°TY 170 2D
1727 ,717D7 03D 20 N™?27223i1 TNN1IN2A D120 71712141 172 AKX 10 Inp 2 aR1]
:2”117IR2 N1T 23N IRMAN ISA 1 7911 ,11019%21 11273 21171 XD 20 1D 01N 213N
“There’s a disconnect between what the science is telling us and the investments we’re
making” Gregory McPherson ISA USA
. 10,000 1720 U1 ,1M1°2 U091 ,21M7 NTIKRN TINY 2W 17'01 ,5011 BIN?KR 0D X107 007
N21W1 171 2117 PUI (01T 0120 DRWNA7 "IRT OXR NM?2N7R 1T NKXR M2?2R0 (36 11'R 1X71)
MR 11271 N0 1110 22 771IXR? PU 1290 20 AN70 10PN 1?7XW00 NKR 11M2A7 w~
0722111 0790211 20 1"IR71 210 71121 ,N2'207 PUil N0 8790 11219 TIN102? 1NN
(2016 M™?N?X) .TID1 1112711 M2'R ,i1W7TN 1'12]

63



2117 RN TIND N17D INU2 21171 PY M2 - 36 11'R
Figure 36 - Street Tree Planting costs

0199 O°3D Ma*Tun m™1'n 4.2.7

"3 190N N'?N2R L,“0M0R 08D 2D 7IMW? Mg Tun 0Munw 90 2 1'R” D10 N'7N27K 17T
PUN” .MNGi 101 *117°D0 10 ,913010 00201 0217211 0°3UiA0 U917 17 00 K11 1995 Niw1
08D 07WNNWN ®R? 723 ,0°%Di1 IR 111011 270N 23 NWUN? ,07RN 110107 790 217211
0"122p2 017720 T12NW 901 "7 70N TTINNN? "D1Xpn 019 07,002 2907 nwp 021701
17210 "M7T 77D 20 ORI P20 112D 79N 25 12122 PU 017 0D TTINNN? 0NN K2
11121 0°"111°2 0°XD 1170 NMD? ,79N 20 12142 00129 N11T0 0D TTINMN? *INa? 11w
(2016 11"R1 M™2N?X) .70N 8-10

MIDY? MN2N2R 1T 20 1M0'9N NIR PINN 01197 NN92 9111 0712 9aK 2010 177 2x70°
0™M™nN 0721720 0°XUiW KR 737 12700 .00 N1 0717 072910 7°Di M277TN2 0Dl
0'W™a1 1"Ui 2w 171277 0170790 N1IXN7 112780 2ANINan 077101 0122271, 11121
07,9111 072 QAR IR 111N ,N"090nNia Ap2nnn .onvw? 0" annu 0°sD "91D7 TIXN
WL PNINA 97 T'XUN IR OMTRAN 1K1 21007 10 0072010 UNIRY 07011 K11 T2
MUK R? IR .0M0P T'RD 197 TN 1771701 ,APINR 70 Y112 02 .N17%11 07019 0°Nan 117
“IMAWN NN TR ,NIXR D117 P2RI NNKR 1210 INKR? 2172 PY 00 NNK OXR 01 .0°012°9

TNg 0™'PW NI7'8N 177 .01771°D1 117012 NIN°R '27200 NININT NXD1° 911 N110NN 172 2T
21%D 0D TTINNN? "W1RN1 2001 "UINN TN 9131 20 N300 TN9” .072171 030N M1l
WD R?20 .0™1TIONT 0IYR T'SD”1 11"'N2 20 A772 AN NN 771IX0 11192 0800
(2017 11"R1 11?) .“T101 ,11°T1i1 1"N00A7 ,°T1079 97w .J1"Da

01772 20 NIXN™ NIN™P 00127911 RWND . 02170 0D 721D 1779109 07 0701 N2N2KR "IT
0NN 1AM 1790P 0P ,0'010972PRN "7 .N1130 20 71272720 0D TTINNN? NRA0 0n?20
0'%D 7"7017 0'DT1T ®Rk? ONID 0°2WINN 021 02172 07910 127911 720 11120 ,1mnt0ain

64



212" R? INR TIRN 2171 PUU DA12” .07RN 100N 072171 0'SU2 ORI 01 . TIRN 072172
07127 23,2100 "IN 172 127 12770 0D 12T MR .07 11978 20107 ,170 1™ 171PR2 81707
”.PDi1 2712 IR 12T 2010 19102 02721 01172111

07101 X7 TN "W T8N , 0721720 0°XUN NKR 017210 0°0P20 020N TR 7310 17 2x70°
07RUN 01, 070P? 01K 0™ 1701 02171 0°%D 0°R1P1 10 0 OTIP TR .0°RD 221 N2
J17012 11'NAnN 0718 N1 xRN 00 0'DU1 1NIKkW

nay? 211 IMm* ,INX" 11312 20 117071 7237311 112000 NXR N0D 1007MY mYd K7 IR
17X TRV INRXR 91777 10KR1 , 070 190107 NNXR 20 "N91PN 0172 0D TIRN 072171 03D
OXRTINA ,1V1NN IR MXD? 7172010 17182 01X 01147 771X 0770 110 223 120 ,X770 771
7.71IM™0N MUW1 P71 71207 TWIRNU Wolil PIn?

NIRT 0"10P 21N "D NITUN 20 17172 03110 07770810, 1700 01K 178 T11°RT 711N
1M™1 . TIU1 TIRT 082 11020 12127 Ap1Nn mM2p 20 070Na19 0711710 N9TUn 71NN
20 MYIWNM NDAN KA1 AT APA? TINR TN R? ,070NA1911 07219707 "3 TIN272
17D "W 20 20R T NDIWT 11370 N1R210 IIVIRPnN

RN, NTUXRT 1127 MIMUNWn 0*,072172 08D "19 2D ,07°111°2 1R 070 21171 "XV N9TDi?
1710 .N?2172 TI"N220 NN Non'n 002172 0°XD20 0°RIN 0PN "2 DT AT 21921
nim 21v 072172 0°XD 0°X1NI .11 2071 07122 0'8D7 127 012700 1INR ,722377TRN U112
11711201 127207 O'RINW AT 132 Y201 0'N7°D MINI7001 072270 138772

M9 NP90RA IM™ 27 PNXRN W71 ,2172 PDA 1I2™N1 NA107 ,21N70 8D 20 2177211 1172 Y112
OTRNM Dpp

m?nuni 02w V1TIVD 4.2.8

20 IMIXRIVAN 120 MOUOIRNAN N91PN 0NN 72,7000 N1 Im® 2172 puiw 232
0D 0'%Di1 ."117"D2 112N 0D 277 INJIM 1310 071%™ 2702 "1 "YU M2Nun .apnvni
N2 PN PUN 2012712 ,70 712,272 91D ®R?7 T20 N7 711,170 220 12122 123910
01" 7710 27211 910 R?7? 117Kk 0°XD 111211712 N1'RON T 2D MDA9IN M3 MDI1T 0D
TN ,0M1A2N0 12002 0020 9130 R “M?2Dn27 1N ®21 ,TNKR T8N ,i12147 279010 07271
(2016 WTNI1 VATIVON 117°R 2PDVY) .IW

21N "3V NPIMR 4.2.9
NMWN1A ,N"™7N2R 1T DUTAR 910702 ,07272100 TNKR 1377 ,72P0 17710 91371 1122777 71U

WPAN IR TUXRI ,0?71R1 (071790 VU1 1IN ,217722 12X 2IM7) 21N "XD NUYI7 MUTN N10°0
MUT?2W 178N KR1i1,21M7T 'XD ON?X07 0172 "TIUN0NGH 07120 2D DARKRI IR 007 711N
PUI 2712 IR 102AR W Tl ND™A1 IMR? ORI INT1 110701 20 "N127R DIX™ 2D 17901

(2016 PMID 11"R1 "210) .2"2XR 212 1?7T10NN NI100 NXR XR'IN R0 XKNDANTI

65



21N 3D, 211741 3D AN?30 N2 KRR 1110 1IR1?7 117 72 1010 2920 71T 91311 22"7TR
1202100 "NUT? , 170X~ 73 *27%T0 172010 21N "XV 17072 NXR 17000 178371 T'N72310 TIRN
M7 T 0?2102 "2R7WT "I RI00 11010 XR?R N1'NUNA 770210 R? X' 110172 0707020
mwa? TNMDW "RINi1 10T 09011 120210 1R P17°R ,N™IW .i12372N X1 017D RW ARTNRN
MUT? 010 02T "W 127X 01720 002NN7 109RW0 02 10N N12'RA ATl "2&17W1 10

7. 0"XD7 NUWN M3 20 TINR 1R 113 7172171120 TUKRN N°11010 11017 717182 218 0D 9un

117D 121 21107 M2UN2A 21N7 8D 20 21720 N°2 217°0 4.2.10

T1IR? ®¥127 NIN 2010 ON1'R1 ON?° T NXR TWIR? 1IN 2D NP90N IMNJ2 DpIR2 07R19T 073D
,AURN? 118N 22 02 R VPR 1M11770i1 127207 PUi 20 AN 28781019 "1¥™M72 121,107
, 1210 21171 770111 1797 TN 171 7201 IR .IN2°91 01PN°7 N12™M021 0'NWa M 1101X1 11170
ma37un? "ML 1210 2107 1210 NINKN 0702 770N o™i 212701 71N QI10R
17R MWTN MYl (Denman, 2004) .™M1PN 21N?211 UL TIT'D?1 TNN NAWA? M9V
7210 2107 27010 21770 71N 1°D2 12111 " 20 N1 "N911 T™NAmn INv N1gpi? Naxiw
MRINI "12NIR 112 12101 T 20 171719722 7IDI0 1PTNA 11770 91010 "271201°R 213
Ml .(Xiao & McPherson, 2002) 21M7 XD *T* 2D 121 "0 NI™1WN7 NTUNWON AMN
S2R7W™2 T2 11211 NN MN'9” 1"11°21 1R LLID 72111 211171 09N 01311 111INRKil
1171 1T KW TUNWN 2D f011 YIN?R .0™1D 190102 17 107901 20 010 "1%"12 1"N2AN7 1111
0™p 2X7W" 217 8D 20 DRPAP N0 OTINA 2NN 20 DOTInm 020N TR 9187
20 I"NIMW 1w NN™P 01" 21170 911 M990 TR? 731 211077 270N 117707 ?R'X1919
JP7pP0 NN 121 PN 01072 121 "073n °T°

112010 72NN2 "1N71'DN 0'3vn 7720 4.2.11

117 ,AXRT TD TN" .1"1120 127207 "7171°Di 100 AN1IN2 Ipnna 0NN D7 ATe 2792
nrmon 1 ™M7,i1919%1 1M1 12202 ,0°%D M3 11T MMA1219K 27010 217700 NT2102
wun? 0N 1132171 1177 "2 IN127 11071 .WKRT 72132 112N7 U0°W 13711 KU1 13710, 00 U1
7R M3 10 71NN IXRXIN X 1WIRW 1132110 1172, 1112PV2A1 112709 117100 2D 120N
NN ,TT0i IR VU072 N AN IR 11112 077170 2D INN0N 111210 AT2100 201 201911
1N ,Robert Miller .171p2 0°N12IM X ,M1IRTIT 1010 202 NMMY0 N0 20 11237011 0P
mwin? 07213 1717°R” ," 1171701 0'XDi1 T2W2 721N TUXRIW V10 "1171°Dn 1D OINN2 19101
.(Miller 2015) .”71IR MNWY? 11217 X7 1IMXD?

nmn"pn? 01U 12907 02772 W 11" T 07RNN , 072PR 1170 20 NINan 1IR? ,117Inx0 11wsa
11N 071782 270N 02102 Nnan Nn™p , 7191 "N?21 P2N3 .(resilient cities) "117°D 101M2 121
, 17172919 ,717°0,121%2111,1712710 1123 01D .*117°D 1V OINN2A 113201117370 '2N0N 20 1n7
nmnia "' M7 N101080KR N1710N ,ININXRA 0702 Mo191 118,717 1711 10170
,2012-2032 111271 2W N"a0100KRIN N"12N2 MNA1T? (Sandberg et al. 2015) .71111W V179
matwn Nn*"p 0P 11190 DPpn ARWNT 17010 MN°g 720N 07PN 0l 1IMpnl” :2ndj]

66



111271 20 TPI9M0 77D 11130 172070 "27A01R P13 P11 T200 20 1R 11907 1271
121 11120 MNP M™MITD 170 12°%0 ,07UNKR 19780, Mpnn 101 A0 1R NP0
.(Melbourne, Urban Forest Strategy 2014) .]7™0 *3771 T"07TIV0 , V1% *37T NUI9N

P21 NMP? NMPNa N2 Npn NR TTI0? 07,07 INKR 0 IO 1117 *218 ,"117°00 10771 111272
122P" NPTV NP7 M0N0 RT117 71707 1107 0719182 (11278 9I71°0) 13270 7770n2 2709
01" 01" 7' IR 0 NW T AWINN 71201 1722 111

1171°DA DT 112N

N1 R0 11200 772NN NUKRTN 2200 '3 ,71270 "TINA0 171770 V™2 N1"I0790X 117101
AN 19'R DT1T R? NKR OXR “ USDA 1 191N James Schwab 72 2D INR 1121111 ARWN{1
?R10 ,17'0 V1217 9 2D TNTTDA DA 110N "0N0AN ?TINA 77210 INK XR? T2 nop
(37 TR AXRT) TN N 20 77200 19702 ,1017737IN N17X0 w170

TRIN 2N 20 NN MR 9PA? A1 DT 2D DT UN02 X7 U0 1TUXRTN 2702 7117 0 0N
1M27 112NN7? 1WIKR? 1IN 2D N1IW™ 119101 0711900 071111 02 212237 172D IR ,i11112 701
nmnani 0"'g1aInT 01N 02 21727 DT 07021 20 .0'NN1 IXRNWN T 2D 0717071 1nan
J1an

01Un ,N2A37IM AN°WnN T . aT0N7 NX710 1117000 1127231 01 792 7 2°0n? 0°%17 IR N
n1739n 20 NNJTi1 %1111 177D 201 NIX12P 12 1717000 "7 N10T P12 0™ 2223 71710
J1amuun

0'TD? MIygn1 I 08119 01T 10 01701 237 N30 12011 10X 7 IRT 1°01 'R
A1PPT2 070N 17 220 087911 N1°NI10 7171012, 11717 TN 10712 M0 022N Nintum
127X DT AN?101 MU2Nan "22pn T° 20 110181

217 W an
o1 12N N

2 JTINT 2"W1 1'N

P W & N £

2T 11T

1171701 DT 1100 77N - 37 TR
Figure 37 - Urban Forest Planning Model Robert Miller

67



1PT17 TN 2D TIRT 210N 77200N 2272 19137 127011 11207 21 111204 717200 = 1 1110
W ,N"2"0PIR R 17112 M1°I°TN ATM I7'RA D307 722 ,000T2 NTRNa 710 0°7Mpt?
(Miller 2015) 1717 711X NT™M2A1 N"NIRXIN NR 71007

niw 9102 .17 1117170 T?0 11100 20 NIR19N 117100 21702 1IN 17030 177 N1In°2
IR NY2™PW ,NNTN9N 1IN NRX (Patrick Geddes) UTA 27103 01011 112NN NN 001200
SIT12192 077 DAp 00200 NIWA .01 TU 272X 271 71D R NIXRINU 117700 1177w 77010
SP1MATI2210 71707 117D NIR 112220 K20 192 20 07D 270 IRMNT N7I01 NXR 77D 0T10nN
TRNW N2 N7 NXRT OV TN IR ,O1INXR T02 IIMT IINaN? NIXRNAT 19010 R1XN7 1171 TRN
JN2NN 1NN 0D 11211 171120 77207 N30 2177 7202 71180 027110 &2 01711 TD1

22 X"NN INUN2 KR1¥N7 11071 "117°D 71072 171X 20 1112717 0171770 "IN0Na UK 107X
?01D T1M1DNN 20 77p*D0 MIN? (71071 7077 N'XIR IRMN N'I371)1995 NIWA 172pNn
12D D'ARIT 22 R"TN 712 NP6 NUNA 70T "211D T°2A110 .0°TINgi 0'nywa ninvra
ANINM 12320 17 10°3....0°210° 2720 27" 717110 117178721 NY0I11 0panna M 20
7. 0"117°D N11D" 017271021 0102 07?2 Nnana

PIARIN PPN TTNTD DT INRia 0'RUANN 00 TINN2A 27pP 20 71070 *¥nKn 1D
07PN 2172 .00 TR 07'R91X ,IRU N2 ,T17,WNn0 N°2,02W177 :0™102 INA1T? 211 "R
AR N171272 N1INANAN TV NIRT (1999 12979) 1"Dil TIN2A P17 1XR™3 "117°Uil 7070 0913
0217 071X 111017 MUN™T N1 MKR1? 1N, 020 IR 211 20 17 M3 ,N1MIN9RW1 112171
opPInn 712 MpP11 NDA%R NN20 :N"I0N10 117N QN33 121 .27R9i11 1701 1212
DI IR 2N MN™97 AKX N7120N) “PIR901 2110 ,7°DN 1" AR T IR 17907 ... 0P 177010
— 707 1"D” T2 T'?N NI NP22™1TR 20 1171128 N1 INTI9TN 2007 1102 (2002
172109 N"10N 720 W™ M1™1"D?7 AU1INN AX'900 1a8Na .7"117°D NMD™2 N9INTiI U100
Mol kW1 NN TIN"WT TN 727 §0112 (2007 T'2N) .1110°Y1 117100 W12"27 N1
JNWTN N17127 20 11PN 117102 AUNun? Ity

0'RWUNN 23 NIR TM'TI0"2 97PN 71 N0 2702 2170 'Y 7°77T0 001901 ,2013 NIvAa
(2013 7211 ,1122) .™N7"D 720 2W 1?2210 N"R712 PUIY 111°R 7R ,21N7T "XV 0" 1WRN

117°D ANNA 03D 7D 11371 M)
ANINA T8V 2V 711301 MU0 TNONa NKR 2R 21 N0 1TU10 n01an. 2015 Nina
0'MIN 0"1P1 N1'DI8PN ATM MNK 71N 28107 ANwR170 717 P19 00N 317700
N9011 21737 NN NP NONA .1171°D0 0%V T207 11717170 18NN 01730 11001072
Y27 0T 720 NANTA? 71730 IR 13 M3 .I27N 070, 171700 08U 720 IR 9130
IRMNA NM2N 2D ,IN0NA "9 20 .IN0N1 111annN 1210 ,112°8 MT0m? 01710 M nmoyp
MY 01,0712 078D 1IN0 117" 08U 7207 MONTINN U191 113207 NIRN0 21737

68



03D 2D 111201 U 01) I1"117°D N1'Nun 0D 07PW0nni apimn ,mgte? nitnii 121 moTn
(2015 "1171"Di1 ANNA

ARWN” TWA MY?2NN "22pPN7 71T IXR?PNN 710N 1112 1 107 9aR 0079 2016 NiWA
aXRWN 2111717 MI1IPD 12 22131 012 N0N 20 01270 2D 001210 771 717D 073D
nng? Nunn “N"12213 0°XD N"0790R N?7091177 ,0T IN0N 119 N7 1°2 111700 TR0
(2016 1177Vl T'XUN AXRWN) .aWALWN "117°D 1V 211121

69



T 5119

1"1D1 72T 227 N*Nwn pun — na*T19 "'l — 5.1

0721072 211741 XD PWN 11127 717211” 120 T00XRNi 17122 ,2T 23010 127'R AN 1988 N1l
072 7"D2 0°XUi 20 270 021707 712X "WIR1 00T 20 mMDTIM 101n~7... 73 “07117°D
207 717X N1Y? 171172 11121 01717 20 0NI01 027137 10X 72?21 79N mMon*nia?
“MINIMN ONTN2N? 0°R™AN 030N T1MX10 D112 11007 N7 077D 127010
(1988 2aWm)

07RDN AXRWN? MUN N N2 70X 2110 Anan 10 20 1017172 7272 1107 ,2017 1102
TIRN "Y12271 17" TD , 0 DWNN NIW 9101 ,2201 20 N7P7N M0N0 7131 P20 ,071R1 "N77Di
720NN PPNI 117 N121WN 10 ,072100 NIR 0°R17 IR 1277 T9pWnNi R 1na°T1719 .01'0 02
NN™ "N?2213 NU9N1 1R 1"A0 INA*T1900 13N 0P 10K T?71R .110DN? 120NN N394
JNPM N12709 K1 1MW N1IP0N°2 Ana*T190 27211 , 710707

(58 MDY 1IXRT) "117°D TV 20 1NN NT9NA 17120 INA™TI9 1IN 2 12 2D D*AXN 17 1p1N
0170 7D NIOUIAN 1218 1°D "2 D10 ,Adriaan Geuze NTIRM IR™ITR *TI211011 9130 223"1TR
.(Geuze 2007) DIV II"NIAN 1"IPXRIVIR ,O1"7N7"D N1TNWON , 071310 0TUIN?R

“TIMIJ™R NI"NWN” MI'NN 0?1 1'M2R N1'NW0N 12701 2D MW 1?0 1°Y "3 237 1112
,1TANT N127UN? 077071 NI1IN9 012201 T"NT101 1°D MNon” 1Kk 117an? 0n*nn
J1207M 2D WAT DWIN 17X 112701 111012 1UK3,T12711 212,00 1112701 131,2100N1,NT0Rn
(Ying-Yu Hung SWA, 2011) .”T11?2"D™ P90

0NN IR 712071 NANKRN WD AnNmaw 7*12170n 01'1 “Landscape  Infrastructure”
noaun MR IR 0271310 'TIR9N 27 117911 112701 21XD7 9130 M?2™1TR 20 717201
Nn37Un *T3?7 702 NIN™Ri1 1"D2VN M1Mw™ 222 TIR 11720 19701 IR 1111100 Nnon
(Ying-Yu Hung SWA, 2011) .INX TI"117"D TM"Nwn

1M1 12T 227 NTNon 0N 03D ,Ana*T19 "0 PInl

M12 N1Y2Nan 22PN 1VIDNW™ 12 012 (70 ‘MU 0D 20 N*121PXRi NI70N00 "T1°0 1X7)
N1"TUN? M2 WX T2131 MIXT MR AR NNwn? on'nn? o "2 1117001 NMIR2n
171770 DT 20 NN 7R8IVI9 M1X™M? 137021 TMUNwn 1170 M9% 111100 1170 TN
(38,39 0™11"R NXRT) .2R7W2 TV "2WIN 20 T Nil N12™R?

70



11DaN MY

-

ety
Paradigm shift

na*T19 "11°0 PN - 38 11"R
Figure 38 - Paradigm Shift

7221110 'NY7 7172 N2 1DW7 V1N
2 1

NVO'MN 11202 NY1I9 DINAX NI'NZN2 Y29 DIXDX N2 ,71T2 YV D737
N9 1INAT 91X ,NO7TAN NN nrypap nn 1N2'207 DN ,N9*,7'7XN
N7TNN DIXDX

mu?nn "22pn? "9 ,2111 "XU? 2171 N1 1907 D1 — 39 11'R
Figure 39 - Reasons to Improve Tree Planting Conditions

71



N7 NNA1T92 ANRNNA 91%12 08D N0l 5.2
121 D8N ,The Image of the City :1960 TIwn 11N 11902 (Kevin Lynch) ‘X172 1"p

Paths, Edges, Districts, Nodes and Landmarks :71'Di1 TR 072721111 01370 0UIN?XR NW™MN?
7'D1 . 0°XUN RWNI? WIN'0 02 N2 U IR 13" TU 071D 2071 NIMORN 17 0R1700 112 117
TR TP .M2709 20 1310 NIN'SD 2021 NIN1PN 1111 N1IX%1°0 1727770 IINT'Phn 12119
and Edges 1 0"0pW 01PN MAIMT 0'NP ,Nodes and Landmarks 1 OT®R ™M1 M?2'D9
M7 0D 012 AT TI0 119 12 12 .Paths i1 0w 0 1171"D M2INT 0" |, Districts
J1111W 1?29

T1"2 200 N9IN N?21%"1 117707 W 2232 .10 71'1N A1 ,711310 ND01 M2710N7 ,2'07 "MXM 9]
MR MR D8N0 A7 27N, 12797 (40 11'R 11XR17) 127000 1'TN 02 1210 ,11210 21730
072NN MmN NU 81N N23701N M2™R 1°27 N1 17D T2 20 17m2°0n1 0men nni 1l
NN 0°AXRWNA NUPWIN 02 1177 121X 72,3 12172 2270 "22110 TIN"T0 233 7R
072172 D1X™21 11100 "2XRWN 072171 0'0UP™1197 M1 072172 0°XD 17'INW 0137 10701
J11727 N7 1001 12701 M7 IN°2 NKR0? 12217 0il 12721

ny'nI ndayn onm ny nnana

oniy 1r'a nbpn

12X TOIN N2NY ,NMIAY NN1annN DN

oA NN IN0N 170, N1 10D

JNINIF 27 12N 7P 2

ERTARIPR) NN 911 IN'Y / DNAn Y

INTN WX 117y 21

nPn 1My aim

1 NINS NN 27N
30% - ' 98%

ALlUO UmAUL@ UL

112N NNTX

NY'DI i"nwn M7y
71720 "2 7@ N9In N71X N7

117D N71197 ANXNNA 9187121 0807 10791 12701 - 40 11X
Figure 40 - Tree Planting Systems in relation to Urban Programme

72



D0"M91R "272W1 0°"XRY? 217"21 N1 1?7°W - 5.3

WINKR? MDTIMI ?2R70™21 0?2102 MMWIM 71280 NDTIN? 7770 NN 0t1u1”
21WN 272710 01N 17X 0'UINK 071918 2D 1127271 2272 127211 M2, 070l 112NN
2R7W™ ANMANNDN MM NN P20 02 110N 07701 TP - N°3171°D0 A712N0a 127un2
(2009 091X NTV1IN — 01U MM 11I2N7 N1'N30) .721-1 1AXNI1 IXRP? 1021w

N7J0N2 091X 2720 27231 ,27D7 121100 112°Win1 "11°2i 710N 20 N1"NInn Non "9 2D
— 1,073 NT1911 ®?2?7 — 'R :MNW AT1911 N7 0120 97D “777T0 27172 TU1™Mil N
SRNID O77I91R 2720 1778 11700, 1172110 A77190 — 72,7222 11170 MU3NKR1 N 17191
0D 0771918 2720 121 2107 122110 10K .'D1INA 237 20 AU "2 N9 171910100
N'Nun? NNNn 21N7 *¥D?7 21772 11" 217702 MNIN° 19010 079 ,(°2 1a7T) 1720 a77190
SWIRT TN .122710 2™ 20 1727302 1118 09 070X (41 11°R 11X7) T I'TN712N1N
1071 NIRTWIA TIMD? 021X 01°R 07M191R 27207 10NUn "1pn ,N™0 .03 20 12192 7170

/

‘GRANITE UNIT PAVING ON
PRIVATE PROPERTY (SMOOTH)
ON GRANULAR BASE

TICROW.
&im

21m24m 2im

07191R 2720 MMM 21171 '807 21771171 21770 - 41 11X
Figure 41 - Tree Planting Systems and Bicycle Lanes, Queens Quay Toronto
West8+DTAH

73



0?2172 M21N7?7 0°?2171 1'%V La Rambla, Barcelona - 42 11"®

||
fe
»

Rl

| g N
L
;

?217"2 "N1 MY 11T 5.4

(5 71"R 11X 02172 0°XD N123™IX 01D
0°%D 21N 717V 1"D? 12172 1'D?7 0NN
2170 PUN NV 017 9IRW? W* 12 7D .0"107P
mp vl .NxRW? 213" 21010 JINw IN1"2
NRT .(2"2R 21 TI'TINN , 08D 2D 113im
1N 2w 12772 MIT9IRN 0710, TV
2% 0°X1MN1 01X N121N72 0 .N121N7 NN
NXR T0IR? 1IN 2D .AP17° A11701 08D
JIN 111a102 0°XD 20 1°NNa 2NN 11970
0"019 21170P2 TNX W*,2%PN 1IN 2111
mu'w 2720 0D NmMIgn 0?3 1IKXA1
oD o'wTn mamia .Iptel  mioanmi
1'"nmaa moma 1m*p man1 nmoam
m™M?2u mupn? N1waKkl Nu*uin Ny w
J1M12N ANTRA UNtw T 2D 2un?
wgxnw ms371T g 0™ Imamia
121 ,('m 2.5 1M1 ?DN) O0'SU YUl
70 N7™MW 0D MWTNNN 012100 mMAam1a
am? apTuI maaun 1T Ty mtnon
12N IR RNNT? O1p°

B 23] =g
oy
|
sotr A ‘J’ ll
7hs23 3 2 3 38w ) S S v
1 s s 3 3 3 3 318 as
n |

f e

M2 27712 NU™01 1127010 17110 — 43 11
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Figure 46 - From Tree Pit to Soil Trench
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Figure 49 - Standard Tree Pit
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Figure 50 - Tree Irrigation Principles
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Figure 51 - Tree Planting Spacing to Tree Size
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Figure 52 - Tree Pit Aeration System
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Figure 53 - Tree Pit Deep Edge Curbs
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Figure 55 - New Seedlings Tree Training standard
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Figure 56 - Trees Shaped According to the new Standard
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Figure 57 — Urban Trees Solar Access
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Figure 58 - Tree Shaped with High Crown Clearance
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infrastructure of urban engineering, water, sewage, and electricity. Therefore, a
fundamental shift in perception is needed: trees are not ornamentation, but part and parcel
of a city’s infrastructure, in every respect. Accordingly, government offices must promote
urban forestry through research funding and by allocating financial support and resources

to towns, with a view to encouraging the cultivation of urban forests.

Another area that is sadly lacking is vocational training. Israel still has no academic program
for training urban foresters. Indeed, the very subject of trees in an urban context is not
taught in universities which further exacerbates Israel’'s professional knowledge gap in

relation to other countries, as evident in the inadequate design of trees in its urban realm.

The present study reveals that in the urban planning system in Israel there is as yet no
requirement for a masterplan or strategic plan for urban forestry. In fact, there is not a
single authority in Israel that has a general strategic plan for managing urban tree
resources. Such a plan would provide a vision and a long-term strategic and planning
direction with regard to education about, and the design, planting, protection and cultivation
of mature trees. In addition, it would provide goals for increasing urban tree cover, and
formulate ways of managing its attendant resources. The present study underlines the

critical importance of such a plan, and supports the demand for its introduction.

In summary, this study highlights the importance of urban forestry, and offers a new
approach and creative means of enhancing the urban forest. It is both theoretical and
practical in its approach, and its findings can lay the groundwork for future planning and

management of tree planting in Israeli towns and cities.

*



In the specific area of street tree planting, the present study has identified four basic
conditions that play a major part in determining the success of trees in hard surface areas.

Fulfilling these four conditions can ensure the health and longevity of street trees:

The first condition is the below-ground rooting space-namely, the capacity of the soil
available to the trees to ensure its proper development and sustenance throughout its
lifespan. A second important factor is the method used to support the pavement
surrounding the tree, to ensure that the soil has adequate ventilation, irrigation and
drainage. A further issue is the reciprocal relationship between the tree’s root system and

the street infrastructure.

The second condition concerns the tree sapling itself, in two respects. One is the type of
tree chosen to suit the street profile, its allocated planting space, and the level of
maintenance that the local authority is capable of providing the tree in future. The second
concerns the quality of the sapling in terms of its cultivation at the nursery and the

construction of a suitable tree structure in line with current street tree pruning instructions.

The third condition concerns to the tree’s above-ground habitat namely, the space taken
up by the tree on the street, its positioning in the sidewalk, its interaction with high-level
urban infrastructure, its relationship to lot lines, and its solar access to ensure its proper

growth.

The fourth condition concerns the design of the sapling and the maintenance of the tree
throughout its life. To achieve a high-quality street tree, it must undergo regular prescribed
pruning to ensure a balanced tree structure and sufficient crown clearance, coupled with
an appropriate maintenance protocol given the tree’s species and location on the street.
This includes ensuring that it is regularly watered during the dry seasons, and that its

irrigation, ventilation and drainage systems are properly maintained over the years.

Israel is a young country, and so, too, its urban forestry. The present study highlights the
fact that Israel lags significantly behind leading countries in this field with regard to policy,
strategy and planning of urban forests, and that a paradigm shift is needed if this situation

is to improve.

In the wider context of urban forestry in Israel, the present study also offers a range of
insights with regard to policy, strategy and planning. In particular, it points to the fact that
government entities and local authorities still view trees as ornaments. Despite their
potentially profound contribution to the urban environment, the urban forest i.e., the city’s

green infrastructure is allocated only a fraction of the budgets given to the gray



space for urban ecology, including street trees. Besides the growing global trend of bringing
back pedestrians to the street and increasing the use of public transport, great importance
has been placed on designing streets as climate-mitigating corridors. In this regard, trees

and street trees in particular are key to achieving this goal.

The importance of street trees far exceeds their relative proportion of the total urban forest.
Their location at key points in the urban landscape, between the public and the private
realm, and between the street and other land uses, underscores their value and role.
Nonetheless, of all elements of the urban forest, street trees are also the ones that are
most adversely impacted by the urban environment. Unlike trees in gardens, parks or
private yards, street trees are at the front line of the municipal scene, and bear the brunt

of its air pollution, environmental pressures and multiple uses.

City streets need large trees: first, because they are biologically vastly more capable than
small trees of providing the aforementioned environmental benefits. Moreover, just as a
city should preferably consist of a variety of street sections, avenues and promenades of
different scales, the urban green environment should boast a variety of tree sizes. On a
commercial street or major avenue one should have large trees that create space with their

imposing presence.

The positive contribution of trees to cities has been examined and proven in many studies.
New knowledge in the field of urban forestry has led to the development of a range of
technologies and methods for creating living space for trees and dense urban
environments, while also raising awareness, prompting policy papers and growing

investment of resources.

In the present study, it is apparent that Israel falls significantly behind other parts of the
world in its design, planting and long-term maintenance of street trees, in terms of allocation
of resources, current practices and awareness of decision-makers of the importance of the
subject. Improper management, planning and implementation of trees in the city can bring
about a gradual but significant degradation of the urban forest in general, and of street
trees in particular. Accordingly, it is worth noting a number of key findings of research in
two areas: one is the definition of criteria for improving the practice of street tree planting,
and the conditions for ensuring the thriving of the tree itself; the other concerns the general
issue of urban forestry in Israel, which offers a host of insights at the level of policy, strategy

and planning.



Abstract

| grew up on a kibbutz among trees, and | love the city. In many ways, the city is the
supreme embodiment of human living environment. The fusion of forest, people, and city
into a single urban ecology, is the optimal expression of the union between wild nature and

a healthy, vibrant human culture.

Landscape architects play an important role in spearheading the process of improving the
quality of urban life and trees are one of the most important elements in this regard. As
landscape architects, we bear a great responsibility for the quality of the planning and
implementation of tree planting. The landscape architect, who is entrusted with the green
structure of a given area, decides what kind of tree is planted, and how. Appropriate
matching of trees to location, and an informed specification of a tree’s surroundings,
determines whether it will prosper or not through its lifespan. To a large degree, is through
the use of trees that the landscape architect is responsible for improving the quality of the

entire urban space.

Ever since their first appearance on earth, trees have been hugely influential in shaping
the planet’s ecology and living conditions. They have been of particular importance to the
evolution of mankind and the development of civilizations and communities. It is generally
believed that civilization developed mainly in the city, and that trees have existed in it since
time immemorial. Indeed, researchers have found that some of the world’s ancient
civilizations ancient Egypt, Persia, Greece, China and Rome made sure to maintain
wooded areas within their cities, by creating gardens and woodland near places of worship

and planting trees around their homes, for various reasons.

Today, studies have shown that trees offer a range of benefits and functions as a key
component of urban ecology. The ecological services that trees provide the built
environment have been empirically proven to be of critical importance to its inhabitants. As
a result, increasing resources have been invested in recent decades in researching and

cultivating urban forests throughout the world.

Throughout history, since the founding of the first cities, the street has been a key element
of its structure. Streets are the arteries of life of the city, and an expression of local identity.
The street space is a linear public one, and a platform for various human activities, cultural

and recreational purposes, traffic and transportation, urban infrastructure, and as a planting
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