VPR 'JID'WYWI DY NI N7 [1DHN W

VvV

TRW'7 N0 77
KKL-JNF

1, =

NIyP NiIo 1277 M ny and

o

A R e N

0y 2T ;PPN

2018 79X ,N"YUn "X 770N



NOYPIP NPPTN APNY 119NN YW NY and “ypap”
(HRIWH NNYP 1P YV NTIDIN) PPIP TVINIYI
AR HN 11 RPAY M
ISSN: 0302-6253 p”on
109 YRV :]ONN HNan
Y 1M Yypap” 7Y
DYWIT 2102779 DIDT :1DATNI NAYVY ,ITO

)YNA1 702 NP9 Ywa
9P YW DM J1PIIR LTIV PN AR DN

http://www.kkl.org.il :5"pp
http://www.karka-kkl.org.il :mypap 9pnY p1onn

127Y-TINY DPP-1TY PINY 7Y 09N NN (TN



0717Myn 10N

911 SR NN MWD NNYT
77327 111500 PIN MWD

5 7MY /911 1931 97

YRIPN NpINn nHHNY NN ann
SRY? 129 NYOIYMIN 29pa

21 Ty / PVIP PR 7T

N0 NMINNONH MPY 'NVY
45 TNY /9171 ™)1 T

SRV "D MW DY’ NNIPY DITYN
PP 210N HY NAYHN NITONR -

73 TMY / N Y T

The connectivity of Haifa
urban open space network

Marina Toger, Dan Malkinson,
Itzhak Benenson, Daniel Czamanski / Page 120






919 OR NMIdNN MWD NS
7327 1IONN PINA MWD

S2RW™ "TOIN MU T2 NXRAW NMUIRINT-R20 NI11DNN NMoNn 2D
1T 9K ITUYN T2 202 N127 N221010 ,M™MWY1 N7190 'R 12w 11
T2'R2 MW - N20 0702 "1RNN TRINN NXR N0 10XR1 ,11310710

M7 1R? RTTIV

*PYPIPN INNY Y9192 1A V'Y

Nan

X 92535 yopwn® 1% 23R .nnmIz 792%3% nProm 7Awn A390 Aan N120Ye
D02 XIT 1PDY NIP0°0377 RXINT MTIPIY NYT2 1HY 72 owH TIIRT AN0Y 1PIvE
101 NI2°%° .pwnA AYPWN YN XIT 19 XD OX L1DPINA MIIRWON 1PMLRn DX

JIT IR PO Y72 PN DINNAW ARPRAY ,AROPR 707 0 WD

TTIANAY NIN-5Y TR0 907 Opwa INAWY ApIDa 1T pID XIT AR Pha 100N
MW n3 SW NnMon 7R DY, 2P0 19INA 0PMIRND 0YNYYY 0°INwn 09098 oY
DI wHPW ROX .00 NDApa 1NN 31NN AW ARTRR M ,nyT g
17°2 1IN O MRY? 9%Yw ayab wincw 1n3 01 %w nohwn n1vab Mot nyd

.0°9100 ©°NYDY 0°7% D°0TVIR TINR YT PIPTWaAY Mo

1132007 °12I0N2 7X91271 °17°Y 111202 ANnDNG §IARA ,2°yD TIwn bya PYPIPR ORNY T AN *
vOWNT N2 PHY naw on 7Y NIYY "and 11°2 2007 Diw Y .2°2aR-50 NY0I2°1IR2 712
.19°12 1IN



"PTI2 M VT

Mwsnaa '[712'? VIR TN PNI30M MmN by mavxea TXA 1°2W nhan
TNINIOM MDY Yy ,00Inwn 03985 Ny L)'IP’TZ] SW A1 POINY 1731350
L317°¥A 113200 DINN2 D°°19790 pnnn *PInnn InX X9 ,°IW 980

P3390 PIWORAT DRI Oy TN DRIW 2 MDY DR XA 7T RN DR
713007 MIDIYR 1°2 1PN PVINDT YPIT DA% R0 nKnn DY 1Iyeun man
nyT DIpOw By N001anT 11300 M2Iyn 1725 (M12°3°7 T¥3) ApTpha NNT0InT
LA 172 277 P DX R7PRR IO CWIPT DR IR 100 INRD (MYIna T32)
MNEPIZn MR *T-5Y YW P19 0N ANAR ARYPRNY TIYYIT NIA0N2
NPMa% PR MW DX APIX LINIWD ARPAN DR 0T 1DIRD LTV 19INm
NI20M2 AR PAN — ORIW? MIpK PDIX DY MY KW 1A 7PN WK 1T TIYD

.Na5wn 7w 3°¥% T0IR IMRAT 010D 738 K7AN7 NYEIR INNM NYION

NN PP

nya L)'li?’W DI00I2R 11320 N2V NITT0N 11300 NIDIYN

m>o7yn 1°2% (Regulative) 1177701 11350 MI27yn 192 11372 0313 D°3P°0IXRD
TTPDNA X7 177372 v 972nn .(Discretionary) Ny 7w ¥ nooan 11on
YWEARD NIX N3N DY NID0IAN NIPTON NI LYPIPT CWINY N1°Ion YW
DXMIZM M PRYHY 77,707 259D 11390 NN PINPAYY Ypapa Mot nyaph
MM 97291 ,79 DY MDY nan-5y .0mIpni 111000 P dw nyIn hipwb
Ny 9w By MoDIanT NI9TYR 70N a3WA OMIpnn TN TP Mwna bw
DPMIN MYINRI TIVI OIONT PIINT YPIP SWINW NIPIDNI WANYID Mvynn
NI 5w nTanmn MIwIna pIoYD NmIpna AR DR PORPY an,0119n 1IN
DX N19PI077 NIPT9M 1P NIy MPYDI 5% apna Ny pw Do ypahy 1ionn
JDIR NIIMIAY YT P

,DPTIAR5 ,PRAR AR PR NOIDNAN (R PM) 179137 NOIYn By 001an 701 11aN0
17390 .°01° 19IX2 1°ID5W 3T DX OXIN 25w D2 WK 77773277 9070 I3 nomipnb
X377 72757 .07°ann 0°°13°W3a “NIYNOT” MWHRM 1KY TPNY 73D NIDED WHRM 11D



71712M 1IN0 PIN2 M2 YN YR NXNIONN MW N nnYT

TXD .77272077 °29¥2 N 2WANM B3 KIT ANV TR 13907 5y Hpm1 mavxeb o1in
79737 Swnb) 0N 0w oY RN AwPNn 9701 10N 19w 10131700 03
PO TR TPOR KT APRR 0200 MW 1w (03I

*2=by DWARIT YPIP TR NPT NP DY 1w Nyt PIpow by 001ani 111onn
PION NITYY DANNA KENI NPT D10 199K (IR TINR) MI2AT PIANT AT
9199 N FwORa KUY IWOAT DY 7300 .Dempni

1704 1131 NIWORM D3 K7 ,0°INWR 029985 115N DX nvxlnn’?
TWIRA II'X 7559% s5-5y mnwn pasnn My Pa mExeEIIn
onun ,"mMunair”  sw pasna ooaaynnn 000 0*powa XI0 731900
JWANAI [IT'Y'T  Piona wanwa® 00190 NrPmpni 113900 11TV TUKRT
177y7 A0 BPTRY X npon n92an .07 5157 070I%Y *Had

, NDIPNY NITYNN VKT DY YRR NP (NTIWDKRA)

1¥ ,il1'10il D°9p wn NypwIn ML %Y X°7 03 WX onna
TTAMTT iMWIAA oy 11502 WK YW KT [0 1190°0 079D
O"T'A 0'M'W OU  oyprna oox 2390 priwna nnn e M5y aniwni
.N25wn NPNTYR 1KY

HRIW2 PIINT NIV PIIDNT NIV 0702 BY 1IN NIDIYR 3D
,(n’:’t’)'?'lﬂ) DNoNMn N2IYnN 1°2 71°nan L,Piann NMvn 5y novaANNI 7PAIPIDY
LDIN2H NOIYMI A%Pn NOIYN

,07107 QINNM 73°71 0K > 5Y 1150 NIT00 — I°70/00M/ 00139 11350
DI I KDY IOKR 71 0TI LIRDM N1ION Swnd

NYPIN MINTAT 119231 Ny apa Tpnann X2 — (allocative planning) 78p» 1100
D°WITT7 D2ARWNT IRIPA DX TR PEIINAW TN MW T KOR NIN01M)
.MIN’D NI°3902 NIXTY 1073 9% nA1T .0INI0n MIvn®

N27YRY NI ID0M WY WK ,NOIYHT AR MROND D217 NINY KIXnD 1071 DPYIspPRn N1IBda L1
.0912 DX *NI°v% nMon



"PTI2 M VT

NIYYRT PIAND NIAEA AR — (indicative planning) 171957/°2°0p73°K 11390
TR NI30M2 ,M05AIT *9apn DIR AR°KNN 70°501 ANV NI AYTIN 987D
PIDIVLO NN

PIN 5y NooIan RO AR I¥N — N2DIWn N2IYn X7 PRIWA 11507 Doy
D9IX ,77°707 1320 NIIYND FIWH DPRR DWW N3TYn DY 1 MIpm 17032 1Ioni
0o MINT ©°D°Y0 PN 2ONn ,0NDIPN DOMIWA NITDIRNT TI°AT NLPIP 11070
IO DY PP DX 1T TwRaw TR0 11°0°37 .N1RIpRT MIYND Ny DIptw
nYTI 93P N720m3aW 0°5°Y0i DNIRD 72MmI 130T NoIYR LNIonan 2Tl phnb
MINDY WX YIAPT 22PUDIATN NI MVDY N°31350 ARPTIEN 7007 KW O3
DT OKRXY 07PN D2IAR MININDY A9 N0 TYI DY 7IPw 0012n0 1IaNTY
ININM0% TI3°32 101370 MDY DY L2220 MID 1IN0 11200 D0 712 1DINA

2ppannn v nopnn

19900 N37YNA WA PNIdDNN NMYY TONN NIdNN
5NIWa

77733 7907 PN PW 17IpR LP0IpINT-RY 10000 PRIWA 113000 N2Iynd
TWEAK 113002 7IXT PV°727 VIINT XX LY S 7PN NUILTIN By NTIPD3
INT 027 ©TIND PPAPNA PIRD DYDY NPI1XT AYINT DWW 11o07 N LAwhw
TWT° SRIW° N3 W 1507 NIV LNIPHIRD NI DAY 293 22w 113503
713207 NOYON DX ,IMI90 0731730 AW DRI 2037 PAAINT IR — 20w DX
>0°03) PNPHT TRENN LNMIRD NP3 DI Y 29321 N2 Avehwn *9on TnKD

JPIT 1R% PRI MR MY X 1aonn b

P NTI9 K2 DRI A 770 M2 270D XA NPVIPINT-RYT N300 NTI0NT
WHWwR AR M1 02N PP 113903 DY 1DIX 2N 1Y WK X7 797 AN

4/1 PYRPIRR 30 AR AR 90T 2w — 30 I 1392, AN Ry .2
.("YpIpn INR" ;1979 www.mekarkein.co.il :7°¥pIpn 0K 100 (2008 ¥57)



71712M 1IN0 PIN2 M2 YN YR NXNIONN MW N nnYT

MW WRT RITW (PRIPR IV DPRINRT MW WK 100 mpni aIynn Y
1313902 27PN 7 MY KITW N°IDNT DX MWRHY 77 X7 ,(1NIPR MIWT) DY3an
AW PUSW-1T M2AD DUWDHRA DD AR XIT AT 7207 IR W02
YT DIND ;20 AYIT PR 1Y KT S 1w RInn ambn NTaIY . Ionn Ny
MY SWRT B DPEIPR MY 7171 07 20730 DY NTWORA AR LRI Ko7
75112 0D DIPOY DITPY NIND NNET BNMRL WAL 00y NP

191 KDY YA oY

PRINR ,D7IPA 77¥I 97 03 KW DWW WK LYIZNAM AR Ypont fo1a
XITW 1 DRI JIOKD TIX 27X W23 WK IDYIRA MR BY 03 1PN AN
NDYOK X .7ID%IK V27N 9921w 000K T NP 915y 10270 DX 13nn wpan

0DWAT MY MP=5Y NAR KD IRI21 TwHann DTnn annn PR3 11ont pin

1

A7 101 P399 DRYR NP0 NDIYR KT DRIWPA 115NN NIV
AT TWAIW  nysrsm xnm m123o0 ,0PRIR IRAR M350 S 7719
Ji'W” TXIT  omxy 9w 079087 PI9AY TY NP IRDN NP0
191 "AYTi DWW 37337 IR NPIYAY N2PunmIT NIA0na X

9 9
gy " n:;: .1965 NIWH 71913 m:n: P73 n':?:nyn 37 17350
1IONY NPRIRT TEYINT MYIHRA DRIWY NSWHH N0
13ni II]J'ﬂﬂﬂ DPTINMA IRNAT NIPION ,NDIYHT WRIA NRENI 1777127
131 A"l NIMIPH NIIDNAY ,NIEIRT IRNNT NI°390Y NIDIDI
1'ung DPTINAT NIEIRT N1°390Y NIDIDD MIvIIDNT

TIYND DUTIART IIYNT AW N1I9K/02 NI 1P 003w oY 120w 0w IRty
My¥nRa 7°pn 5a3on [Pvanh wpta 1Mpna 1721 13000 PN TIva Cnmipni
DX 729V 77NN 02 7303 7K 17300 TIWORD MDN0T 3 ¥apy 11T N0
NI°12707 73T 119P°YA A0 0°IWR Twna 100 ,a0Ynw 11907 3979 XDX D7Ionn
979° 99 (MR 101 1PN ,43 1IPPN) ANXY DTMIpRT 1IYNT PR 172330 MWK
193905 NPMIPAN TIYNT 973 03 RIT (DYXIANT MIWIT) NINIT DURIpHn IRy

.2014 DIwn 7°°127 132D 202 101 PPN ,1996 NIwn 7°°1271 111200 PIn2 43 1pPh .3



"PTI2 M VT

X°AW 9°Y 1°°12 N1°30N WKRY MR WY IMwaw aIyns ,(DPRINNA NIWIT) 177323
AVIDW DINNAW D7IRT 7Y ORINKRT N7 5w 9790 R DT RNy

297,71317% .0 237°Y2 2°9mINT 17320 11900 PINa 0°D013 NINIpR DI’
DITYNY DORIRT AZYING (AYDR I 7378 IX) N1PRIPHAT MW 7OwRnT 3R
5513 ,0°mIpnn MY X 2021 T=0Y MWIRNAT D1PPIPH DITY LDPTINN
ALY DX 9723m 137K 77732 1IONT PINY X7 NDOI RAIT L1330 MY WX
N173907 900N DX KD XY 79w 011,000 DX ,N0IDN N30 NIOAR TR rni
700 N°E°D 02VENI 02291 707 NTIPY” DY 0 LA 1DIpN2 NYw N

TP ANNNT 190 DM

5y 73791 MWK PNIDNT MO PY 99T NIYI 17172 AKX P12 NIIWIT NTIDT X K
nap 7133m ,5Wn% NITOIT 7333 0IIPY 0P DY NIYWIR A85NT, MW NI
7HPYR YRD”) 0290531 0w p o¥n nhyoab Y115n 1IoNT DINN2 MYLnnn
7PN KD 277°Y 531 113007 17T MWmMan 7mnbyi o1 (P by 1nn yaeT

AN PINT MITYR2 7RUDTW MW Ny3an MW “nppinn Me bw

TIWR 772 50-77 MIY DPWRT IRD DRENI DRIW2 PI0N-"N0I0VOT 111000 NIINR
:ON5W PIDYIY PUAVA CMINNY OXRNT2 111902 DOP0IY DINR 7PWwHn YTIWwn (071D
53217 779300 DONWH LD 009 MINOY DRpRa poIy 112w Y13°a0 TN
;12NN QN2 01 7N2ANT W ;0°9I0 *N2 NDYID2 POIY MINTIAN TN ;MR
PIPW3A NPOIY DRIV PYpapn MW ;0°°7D3 0Y2W MDA NPOIY NPT N1A2I07
DTN ORI 113907 NOIYR LTIV APWYND 0NN mnts Yw 0wl ypop
"MVIVLDT AN DA T°ANYA DI DIPOIT DT0NNT DIDIAT NN T3
13307 PITYNI 71923291 PIoND NPRIRT IRYIND 072N DIPARIY J0 DY 70N

DTN

AXINT TV (07 PTINNRT PXIRT 2972 7027 111202 D°27IYNn 0°5011 0°DI1 CIW
“Twn by MP 5 2°XPNA PN NIYXRARA 191202 NI1”IDIYa °970 by ypwni —

.1"192 10.27-10.22 2°D°Y0 IR .4

10



1771277 PIINN PIN2 M272N 9IN HR NIdNN MWD NPT

0°DI71 *3W 03 39NN 2RI ND°IR DY PXINKRT 7272077 M2 KD TIWwnm ,nhwnni
STINNM PXINT 3772 9770727 113002 2°2MYn 1900

17 1019 :|I'IX DI7*X .2"AX N2 11972 M

P3N DA I YDW R¥NI 712 N°3300 71797777 DRIw 2 nnvpw mnb
DY — 07207 9501 0% w2 .9770m71 113907 S 1 By 79y 0onyd anen 1aont bw
1150 X55 03w a5wnn 1IN YT=5Y 10T DM 370 2931 73Inn nnpi
7107 (1965 NIW32) 7177327 PIINA PIT W INPTPR DY 1wy 1190 1Ionn 2359
791,%°951 W2Iam Q1 PN 177 922 ,(1966) 1777321 1IIN% NUEINA A3y Sw
,113907 S3om DY URINRT 0% TIWN 051D KIT A0 12071 .52 187 Jwnd N

SRR DR 92y 1 1Ty JuDwnn 10903 , 1P MT0Mm — ¥R 1IN (1993) YA jeInvR .5
S9Wn ,0%3D7 TR IMAY 1937 ,'K 90 — 'K 25w 17,0705 Mawa SR Y ary nvIomn

11



"PTI2 M VT

1997 0°0YIM 0°27¥pND 10T ,N1PIPXOPRIP LIV Y MADPDN 2772 D127 07 YR I
MIX>EAT .N%2397 700 IND°IKR By T BpahY TMLILON P10 DX 0IPY NP1
noMna PIONT B 1735 M0 127 NYEam DRI N3IYn W AR DX TIWOK 1

19% 03 2Ny

13773 DRI NI YW IR YDIND AWANA LANEY R RRa WP 1013 9207
77077 713907 N2IYR WK L2101 N30T 113907 NOIYR AW AT NuDp
72°0% ,nMP21 AR W TR KT I0M 31350 MW P00 .0na 7Y KD
. PR P, MW AR MR 732 11307 I 1T

mw'aai TPMIRTIIN NILOR WD 1IN NIIYH B3 1917 ORI

ATINI MTIDIAT  gosnpn oosnxs own mans xiznb nan-5y X0
13001 TWXT  pywons mxaw yaan bax (@20 0wIinw ,nvpi)
WIAAA O71'7 X3 ©°9pn P71 wnwbn 1930 10 ,7p pn2 197m0 19X
0'97 7171 X797 2 1PN3 5501 nbnab 1o 1M 13‘12: P MPIaa ,1:1':

, reeys D177 D90 WK 02193507 A% 57 200 957
I'MiT7 0°nTy %757 M9I23 DR 2°10° 00030 0°90 77 ’5H wonn
MNIA X pompsgn vvon AP DR 2°097% TwynY nnvpn
NA"Jil iIXTIT 5w anzao nx ooavnm bk 0o39n .n°%o%a0 Invyink
5XTw 2 ML IR 113900

Y2157 010 TR 71333‘15 DIXTY 9097 IR NP3I0NT MWD PT0Nn 113207 1°2 0N
NYIID NNADI RPIWD MIXTY.APN0PWA NIIYni P v bwn MwHRIY 0nxy 0°nra
,102°202 N12°%°2 1 NYRY 19°70 w21 51 ,an97 M2°%2 X XOR 0°m1°2 9 X5

L1177 MANA POY nNIBR 0T 777

nooaN? PRIV (VT017) ANV IR PN MW AT N0 Y TR0 uwn
MWBHRY X°77 73M37 . "spot zoning" 113507 NBWA 31917 “NPNTIRIN MW By
522911 97397 LW Y IR T vIndR DY DI 113007 11N TPk PR yxab
DIPOW 13711 ;DR ANNNT 7390 MK DX IN0D NIWDRND X7 ANPMI Db

SR PIRD DUt M0 AR Cypapn baaon 110w M0an

12



71712M 1IN0 PIN2 M2 YN YR NXNIONN MW N nnYT

901 NTX° NTTIYR ARLAAN YW AR M 1RIYEwR DX 1PIThY CNTIPl Ny
710277 50°90KRD 77932 Ppwi MW 93 WK ,MwbAn nPapa *20unMa MINX
1135077 1°2 0277757 MPI23T WILVWYLDI NPT NTIDT PNIpYa 7YA0Y N
NIMBY -1 nypina anv i qwpn nonTips Dwoni .y13°an "nTia 17a% 7oni
MXIXIM LW M5An N5 0173907 0°°13°W D11 DPRIPR 11330 DMWY Tva
IPI5MMA 0IW NIT0IMY NPNWN 2IpNn 0773 ,070n D°0INDRA NN N300 I

71117 7R TwRnn nnn ovp vl MAKRY TWDK 927 S 115702
T WD AWR PRINAT NN 713502 112737 2% Mmwna
! I DMK NIPAR 1YY NIPTINNY NPXIR IRDN N1°I0N OX

njia 1 ,2TITRT PIAY oM N1PHPOY NPT 1K LTI MDY
MIXTW'IT JHIMT  wasn® pavy mivysmy nwan AR (NTHRY 90
TADT7 AATA  °00 yRwn T0 KW A0R PIONT X .01IDR 0IpnT
9 9999 9 9 9
”]J”’-I nm'1rina 0°°NTP1 D°°12°W 12 D°YX2N10 NPNTIPIN NIW AN Qwaw
9X72 WK ANV NOIINY 172NN 7K 02TV DNYHY
MinXiAil
oy il llll i ;I STIPR TNNRAR DPwHRn IN°I23 TN MY DNnn
1

'TMIA JIT TTV'IT  po3o0x 730K 97505 o3 1139070 NOIYR 1w 1R
L5952 29yn7 N137Tma PI0NT NITYRY XX, PRI0T I

NP2 PPNTIPAT NWONAT NYDIN QY TNNAY NI03n 29ynn M TIYvaw KO
WnRNwn 7o TN 9IYD AR ANWH DRIW2 2313307 T0NNT ,NONK X 110 In0E
TYWINNDY NI 713907 NN 40D NIoNT NIYR DRMIN 703 .1v0Isb 12
720712 P PDHN0M 13K Y1NIONT TOANIW 73 DY DWIn WATH .2ann pin 97yn bw
,797 .7 Wpna YD 1paw annn KPR ,ONTIPI 11390 YW 1nI00ant oy Ipthvaw
DIwon® Xp11T 79I KOX 0111 1310 030 TRPDAN 137K AN0T TR 231599377 113007
a7onh vw

1735510 IRNM N1°300 NIO7 TV 2014 NIwR 7003 113207 PIN2 101 IpP°ND
TIYND NMION0 N7aYaD KO INN MNLI TR 1132017 172 IR %% 79705 noam
D RPN 113200 NIYY 2297 Ay T7Imhn X7 1777y PP hin 09IX XD} TR D°RIPnRn

APWan DT9RRa 0P Swom

13



"PTI2 M VT

1773y °5¥a PR wIn ORI A NI1IONT ARTRRN NPLR MWDRY nNow nnoi
n°5%57 nPYINT LN 535 nPpRn Yona wanwnah Wworna Y90 onb praym
arnn Hw 07525277 1N5YINm 7373 13K 12787 Py D19V nonyn 70 onvoR o1 en

AMBya xwi ox

IUPN TIOM NPNIAY IPNN NVIY
APpNN PYANA 1N HYadb noudYH Pav

,DPDDYORIT WA RO 07313331 IPRA DIPRNNT NPDIAINRCAT NORTIPRA 77NN
INATR) 7103 YR L1 :MI2DIWwn N wibwa NIRAT MyDINg 733n DX Naman
X592 n¥HXY DIWHKR NRP WK, 1YY 1°XI3 72°0 KDY 7123 DYN2E MIBY nbun
TWY32 PRI TR RIT) AYDINT DX TP 7193 X M0 .2 (AR pnn mnn® pra ba
TNNNRT L, NWIIR 77702 TN NIV MPOYD DX T0RNY 1133300 .3 (D700 PR

GIP PR 133N :ANAITR) AYDINT YW YR DX TWORDT 071w 173

Hya bw TINXT T ,PDOYORIT WA PV D2IYWIT DPDININAT 0°9pPnnann 0°292
0°29¥2 %381 37 W 3 B DI PNIVTI) NP 1NIVYT XY NIy 1NIab 17y
N29Ym 7Y 09I .(°INR 070930 0°0TY 0°pPrTn ,D°39T0 17ann 5w 0o YD
0% 0720 MT0IM MYEARA D7AYYRT DPWNK 77°02 Sw 9xin on 0P, D00 10T

N2IYn3a 0N DPDIT DK TWORAT PIAIAT ,NMWOIORMIT AW A2 02PN NIYLY
AP A% 92yn ,MPYa DRWIIT 7207 7770192382 Ay A 03,0000
72782 NYAID ,NNIMIZNT NI AP NOYINGT ,NINX 029 02 . 0030 n3I1aph

J1XI2P0 IR PW ANRIAY 92y Pyn 1w My 1oy avom

nownn 09197 NOM MWD N1PIP9IR X 595 7972 N1DIn NYRhwn myowan
W R 503 NPIPA IR TPOR MY 29073 DR IWORAN 1I3INT 21 MITnnna

6. (second edition, 1992) Sayer, A. Method in Social Science, London Hutchinson
7. Harvey, D. Justice, Nature and Geography of Difference, Oxford: Basil Blackwell (1996)

14



71712M 1IN0 PIN2 M2 YN YR NXNIONN MW N nnYT

"93 AP PN WINOW) YPINT IAINT RIT IYDINT DX IWORAT IAINT 02 07Ipn3
0°2°7InW 17X IR PRINNT) POPWT DX [PRWA IPRRT TPR0n (IYDINT DX WORNA
2070I°RT NIIAPY D22 D70AYNA DNWPR 1IN IR CRHIY 1P NN (R pn©

DOYIMRI NPV IO NIA0NI DIVIK M W INYIYD X7 IPRn2 NI IYDIN
LMK IR T TR 5 IMWD DM 000017 — ppR PR Ind) 0Uwe
AI2PY PPINMR YW 77720, 07137 0IpRY (791 NMWPNA WINSY) DYDpY DOYIHR

Iman

mMaInnn oon g
niawmi DNIWPNT ©°03 HY NITHYY NIYT DY2ZYNI DWDIWV 1K
miaiA m'7'wi P M%Om2 IR Rvant AN RHY ROX ,00919nn

PO NP D120 AW 2072 790 MEY X7 0Ny
771 1111 5 5 5
NI'DI77IN TN Px ©1%ph 9130 ,u%Ipa gx .1PNI% 9N 1aKR1 9N
non mwyn 231 OXNA2,73W 79I NP2 NIRLIANTT TN
192y ,137°0°3 ©°02 DY 1IN 37 NTRD ORNTAY YA

) 1 4 ’

m'wan nni 029137 ,90M7 INIR DR IWHYOY DN DOWIR LIP3
24 MTTIANia VYIPIT TN LT RV TIN LI NIAR IR 77AN?
o'11AIAi1 LRI 70°D0 MY 198

MWDK M1 NI AYTINT 1725 13°31 MTWA 1720 0°9onn 73R 1AW 17 0RO
°1D3 RN WK ,AYTIN TMIPNI DOYIZPH ONMINA ANPRT 1°7AYa Y2 noviob
LM0NR 7037 XOW MITAIPIN N NYISWNI 77°5p2 NR0INT 70T pRINDT 707

2702 T UIva Dya oy IyIRn ,ppInnn b animan Py nnveya oonyb

8. Harvey, D. Spaces Of Capital Towards a Critical Geography, Edinburgh University Press
(2001)
L1731 °5¥2% nw 9993 ,7912°%0 NS 72033 1IN PINAY NIAINI wHNYwA? MIwDRT Yy .9
22°57 NIPY n°120% N1ITAINNN DIXHE N PNY 552 19137 mMnwn '|"?.'l:! WINY :In31T?)
4/ 1°¥YP9n 110010 »2°%na MavEn N°W 727127 11007 PR LTV *57193 K (13onn
PYPIPR INKRY 2015 92I0PIR

15



"PTI2 M VT

522 WRNWAY 9M2 WK 1UIVE BYa ,M20%0 DyTIND aptpnn 7°hhn 1A 7172
0°3337 AYTIN 23Wn S NN 1Y, IN5YInG 111007 N129Yn bW naanm aptpnn
0097 127085,y Sap 7 0opRpInmT T 172 702 TYIX XITW ,ImIEIb

007 IR pann Hw

10710 VEWN — “N°NY NWINDT — 38 R”AN” .1

TNR2 D3 AW NAD IR0 7NNy MWIRNT” YW Wpaa 738 R7nN” 0900 0%
DPIPY MWINNT YY 7900 nYIna® Sy 1won X7 38 X710 2n31 0157 7Wn
T NI NDOT L,NINPRPR MR NPTAT W 7772 ,030N0w 000132 2onpna
DY 137,031y WP NWINNNY n3mg L7, /701 003anT IR0y AT, 0N
MWIRNT AR DR YI° XD 2080 20wTInn Y A3 XD 00 .00avn prup
NDAIMIW NP ARTNVIN DX I KD R .38 X7AN T 70 KD 03 DPPY
DTN ROT LA 595X nHYA KO 7NV MWIRNRY 79w poon N8 .00 nn
MWYINNA” ANIR DAY 92 DWRwH X P 38 X7ANW IXOM .DWINNN Y DY
11937 9370 RO 7Y

0oy an ,38 X7nN 1°2% 7Ny MWINNT” 1AW CNYTING WRT IR INRY
N nT% Y270 923 TNYTING WP IR 229X ,17°1v0 29va bw onyun 0onmnInn
PIPW PIARMD DIV 1773y 29Ya nPYING 12°¥0m 03 1°avak o Tponw ,0°pn

Ribsal-h BB Ichh]

RN SW 79737 0¥y KO ,000nn n9o5on nYINT DX MIvad 00970 DAX
MYIRNT 9°730% M2 WK ,ORPPY IR TREN DUNNN XD /N0y DN
JIOKY 9T MIYHYWAY 9Y KD 1280 11701921 UMK 11°°32 NODINTD DUy

(2013 72mVOY) 5/2° PYPIPR 71023 TIPRD 38 R7AD :MPIPY MWINNNY 1912 ,°2°192 :03 IR .10
YR R°77 700 200310y WD 2R AR IR 27207 N0 P2 PYRIPR 0K 43-62
WINWW 11°0°121 IpNNn2 TARDT DX SN L NPIY DWIRNT 73K 38 K7D 701 2071921 PN
.01 pIxa

TINM ~...0°331 QPRI 7°32 NHVIN KT NPNPYI MWINNAT vP*ID D NMIPdYn IvPa” .11
259D YR — NPTy MWIANT 12w M3 TR 0K

16



1773270 TIONN PINA M2XN 91N HR NIINONA MWININ NNDT

PIMIR Hw a3 9952 TpIN 1Y R L(199 IRT 70 PY) KD IN 72103 KO DX Y
270°3121 ©2I1IR2 7132 NODIN” TITATT NIMWIR DXYA 7 KOX .1y 7 0wInnn”
Y AN 791,727 N2 7001an DYNIRD 79732 (7DIF) 72077 1hayn bya
Pna .n PhY 0OPLRY 2PN DMK DR 7YY Awpnn M2°RA .00% YN
LDYINRY I9RD DYDY PYRIPN M0°N ,Anawn Yoo 117 Y12 mphnnn ,bwnd

TYOW TAXRT  ons: po3vn Sya »30-5y pina S aw >0 yoma
MUTINIT TWPil = °nn pan 8% 19902 120370 Ap°pnY Xp w207
mwInn faw - ©3=n PPN N°3502 7217w 712°%Y 07700 .38 R”7AN”
'19 "1y 22X DY DR DWINR KXY PYIDIW A9IR MY TR
- ; DYRIRT DR 9797 IR XTIP DARA KDY 93077 DR T3P
O'U'AA 38 X"AN 35 ¢onn mnwys Amavn JPPR AR Sw miavpa
gauan o'naiAil - anx wx a1 pIn% P3P0 ,NWIRD DPNSI PPN LAWK
JUIDIT 70T TW O yosn xanw 003070 YA 1IN TR 92 ,0MWIND
JINT 0P9X7y DIV R7pRm Ay 2yl m20xan Puin nIaya Tin
DPIDYR 7 OWTIANATT M1°72 MW MR 1OV 7o

03 N30T ' " TR

017 U1'XilA nO3Y MIWIANAY LOWNT HW YA 190535 M
["IUI1  qwx» yaowm v5p 907 7297 K97 .738 K720 MYEHKRI

X710 1°2% NP3y NMWIRNT 1°2 WP DW PPRY 772077

0 IR 717732 NDOIN”D 7Py MWINNNY NITATY 9720791 13301 9090 139,38
TMIPRA XY 11907 0PIY2 KD ND2Ipn 77730 92 npXIn ArRw P RD 7o0nan
0°9290 X9 mn WK 0°3127 DYNIRA 717732 NIDOIN ,KITIX LD MwInnab
0°7IX NDDIXA X7 NP3y MWINNAY 721977 79I KO ,MDIDEY ApINnn
5P XD 11 772 92w M2°%% 2075 FaK ,095wh onb 07%17 X9Tanw

H5owy 2D 2Y5WITC — PIN2 DTN 0UIY ChWw3a AT JIRD T Ipnna
ANLAY NN v2 K¥NAI (VY P22 YIIR) MDY 310w 91T DITR° 1,200~

NIPATI0R NINAPTID DY wTIAn 73°02 ,77973 2NN 2°73) N2°30 07712 ,21307ID IR .12
.(2005 ,75°17 NVOI2°IIN)

17



P12 M7

07K 02799787317 DPWNI T3IR D232 175V DYIR1 DIPnn MR I8P
,077°0R DA*IZY 0793 7IDXT TR ALY 077 ,(7NITY 250 ,1°°32 NITAR)
.NI012772 TILPM TIPRT PW N1VRIVRI 77777 2pY NIVDIAN NIPDIPIIR NATY
5W NP2OVRIVRA TR O HW 19102 XV2N MDD NYTAIY ,TIYYR 70 IpnnT
NPDWN DIXNE PAVA DY X2 X7 Y 72,0773y 0°0°1 N°°233 TIvpnDI 0Ipnn

.0°mIne DnuLYy

IXD MWTIANT A7, MYIANT” DY 17921 070N 0213012 M2wE N20RY KOX
T KITL,R2TIN LTDINT 7103 130K JAINMT VOYAT Y1 AR Awpnn KIT .1wWI
.01%77 99 DY 7237y K37 Tonn” pYYw Oy K°21 By 0Iyab by

T2'9WN'N AN :[I'DIX DI?7'X .| 7120 NP ,DR1Y 1ARD PIRS

18



1771277 PIONN PIN2 M2 9N YR NINIdNN MWD NPT
DI>'0

L5 5owIn 1120 NIWDRA X7 .N7P0%5 AR NINNENAY NN 121Wwn M2y
Mopn KX MTIPI DN 1PIYE DR 93%5% 5910 ’D ox aypwan yna or LK
P3390 RYPRA YR AN DINNAY ,ARPRA AWAD 1001 MRS T TR

9037 KIT NPNRTRR FIT0A2 MRV WIPAY 18N L0231 O RPR MW 22°50n
FANWIT TNEN OY THRNAY NIN-5Y .02INwn 02998 Oy TIRNIY PN YW Mw nan
7207 73003 TWORNT 1IN WHANWAR 11390 NIDIYR MBI 1Y 11303
PIPnE PAONR MTYND NPOM° NN NYT DIPW TRMY 19IRA IR PRa 17090

121900 TP ,0°3Nwn 03935 11507 IR DORNAY 791977 TwIna Wi b nanne 73b
.0°°0 93577 012785 °905 1130N2 WHAnwaR vNIpnT 113002 MY CWRID TWORNT
noIPND PITYNT WK DY Ty NIXR (NPIWDRT) DNXT KT 7013 IWDK 11707
X377 7013 1I70°17 .02 LIYID DYIPIWN NYDWIN NPRY A%y X1 03 WK onIPna
0IpM2 DDX 0190 PAWNA MANN MIED 915w IR ANWNRT 1902 TIWDR Sw)

.N25wn nPnoIyn 17K

MIWIR 172 77957 XIT WURAT 130N Nvaan DIXPED 0 WHRA MNINDT NN
Hxwa N pnn N1°KR 112 77907 D2 Rpni Y9197 1Y NUAIoNn

125 PPN 2w 0PI 172 25w I0ant NTYn XOn PRIW 2 113007 N3IYR
PRI 0PN NIWORA MIWDRNAT MR AR PAY 71T 1DIX2 ,7INwnT T80
72N 11907 NIIYRY 1DINA ,NYIN DIPw mIn DRI N1 wnaw XOX L1917
1DIN2 .N°31150 7PI87 79% AR RDWD 03 ,NyTn DIp W N9A0naw 0°0°yon onxy
NPIPRT ININDT T2 1RII0M MDY By 0200 IIb 3000 113000 o0 MY

PPINNT Y

D1MIW DTIDT IX8Y° 1R L,PRINRAY 191°00 ,0°5%nn DRI WInAT 1132017 N3N
D12°W , M2 M2 K7 Do mpnn Mwn wRI '[D’D’? VIR TR NN MY 1°2
DIIDDNRT MW WRI — DPRIPRn TIYNE 979°0 132132 (WnRwn 0°27 0°9pn1Y) 72a17kes
DOMIPRR ATYNT 97192 192102 ,0Y8200 DMWY WRI — MIWIT WK W12 ,(DRpIinn)

19



"PTI2 M VT

1921937 ,(277XR X I0IDT PYARN 5-‘&?'7 717°12 NDIR) NDIIRT NAPDEAT 71710 WX —
M13122 0T3P0 901 1AW 112 ,D°Ipnn DLDIWR MYIR %y Aypwn Yya MwI WX

AT IRZINGD 19°997W NP0 N2 17?01 NP2 .m‘mpm 113201 N2IYn

irilw frna
oxaxY7 13’
nin'nwin nx
migiwin

117 i17ANnAi
o'1717 mwn
matna 7y
T'-70 1113001
Xiil |10 ']
nriw1 nTi3in
"AipAin 1awa

TR DWD ,INIR WRY L0790 00,1139 M2IYn CWRI 2772 1IN0 297 Mo
9371 270 91D 0°7Y° NAWY °923 12N DR N3P MWK DY Dpn MR 519K
(P1WA PRI 0°27 02IpR2 BAW) PRI MDIYR SWRI 12 7% XY 17°an% nno

2y Hyab

T 2I0°1 DR 127 IpART 970 932097 IAKRNA
I, MINEMPIR MXIAR 7YY 0o nrnn N°9a%a1 nbYInm
DTN 71373 ORY M%7 DY 1hnn nbun

VT MI032 WK 38 X”1N 1377 KRN AXITW 172N 7PN
awynh WKRD L0717y MWIANAY v932 DA% 2375p
090N WK NP1y DIWWIRN Bw 055 110K 38 K7D
NINI2 NN 7ARTR DIV A3 %320 PIrnY DOnRIen

0nn 12 PRY PITY

DRIW2 N°330N7 MW nAT nnva% ,ophn 19 ,1ne
115 A5anna DR MNAYR DR axnsh 91 anw
1903y Y2 » =5y 113907 MDIYR X 07pab mwn
1°2 717797 192 omIpnn PvPwa Nwa DTN X0

DX NDOIRT WD XY (NYENRT) NOMIPRT NWDIDN WS (PRI NIIONT NI
R 1% MIAR NRRwRn NI %357 TIWHY 1730 Awp 8K 1IN0 PN
TMHA L0772 NI IR DAY PIN IPRINY PRIV 113907 NOIYN 0%
VIR TV NDIPNN T DRI A AT0ANAY N2INION-N0 YIDT MaInT nonb

199985 1330071 NOIYRa wanwn Pvbwn 17591, 5w YIXa

20



npIXn NYHMNY PINNN anIn
NMOIYIN 29pa YPIPH
YNIYY 129y

11210 X2 MURIR NRXRNA N2V 17 0122IRN Ma™R N1 TN? NRTINN
2721112 D™WD B0 T 21W™ 20 19371 ™D A17INN NIDun 2D TNNoin?2
J1MINYIRT MPRNINN2 113772

1NN L5993 N2a nYYOIN ,AAIMINND NN L,PVIP PINR VT
NVRIY DG 228 YN NVIDIVNN ,DIRD NIADY PONMINID
NVDIVNR IIY-TI DYP-ITY IND T2D 309N NN T HY
2723117 NTIRY N NPT LIV PNRY (DONY .AR HN

92T Nha

IR M pD Ypapa akwn Sw np IRy NG apen 1A 9907 P2 17 3T NN
27292 YPIPT ARWNA WINW 1DIX 1°27,7900 2ND2) Py TMIRD 10902 NINEMIT
737702 DUIRDA 30T AR QWA DIInT 217 D9UaR Sw omIRDh 1Inwean Yol
YPIP N03M NPT DK APKYA NI 11T TPINA LANT9IND AR X7 NN
DYR=-n1Ivn DAY DY NRRN PRIV NPT IR 0929Y0 NP0170IRD NRpInn
0P LT NUARY 7777 ST WO (ORIWS N3N TN 2197 YR Yw

Y ARIIY 0IRY N3N

0°27%Wwn 072N 22021 DIV HINNY YINN ORI 7T VY 11777 17157
YY1 1173277 DINN2 7370 DY MIAMYHN 2001 prIY (A3 YRR NN 01NN
MR ,N1PPIpH INNM N1°390 HW 101072 NPT NYI0I MaMYR 07Ty 02wl
HHown X2 MypIp P2 0°non MINY 0PI NYa 17732 YW 7waah myann

21



VIR PINR 17T

STV YRR CaRwn B Powin X% 91032 00 Uya NU3IAIK 01390 ,°3990 a3
LYPRT MR 1772 DMWY 07 IR T 12002 ARy Mo NnY 191 X7 19X 0020

mIpn

0°7y° Sw anawa® 073970 9IRDI N3 DR DR YROpn aRwn S 91030 19X
TINL 27 502 2°37 ANNN PYPIPRT NPT 0NN L1 Py .0 RIRTTRY 000D
M3 NNLAM OPW L1300 ¥2°37 8D ,3wInT W pInym anan 12ma ) mIRee
MINDI N3N DINNA 1991 TPDN K91 YpIpn aRwN 2R .00 oIy n°vobs
,A15052, 01NN oM MoTyn Py AyDwn 1YY Rt npIen 19IRY 29950 Yannn
=DR MPAR 12 02D 4NN W 112 MITRAY YONOn 7T PR LPDPID DX KDY
772 DMy NIPYPNR TIN NOTANM NWAANN DPRIRD PYRIRR NPT 2130V, NrmxD
TR ANAR ODIRDY 2005 195 .AN%YDIT 777 DY DY Mapy by 08030 001780

YRR NPT 2130 By N5wIan XD AvDwn NmIRD-1I0KT MNP 1A

DPMIRD MDOTR 192 NIMIND D207 MIDIYN W 01D MAR Wit MY 103
MK NNRT AR 00IpRa .NPNY AR 130 000N N2y DR AMPnn Sp nnn X
W PINY YO .2 11T MIWDT ApInY NIND3 TIN NIT0MN NN3T°T NIA0N3
M WWR) 0°72°0°331p ,0°9IWon NIDIXT INApaY 0°3777 .02 nv ap 1°an ovonva
0°77°1 270 JWHANR PARNA ANDRT MPART 12 PIAY YO L3 .0°709m) (NKA
NN NI2°7°7 MIXIAPT 1 INX 9D ,°7p /OB 0190 prwn’ YW n31onma prannn
DIDLI AR PMIRDA LIV BV ANIAN ANI1290 DLPWADY NN 73R
23723 NW32 ,MI9RA 172 Y770 71297 M3P2I0 DW 19In3 11902 1DRNN Wb wn
YInUD PARD NYPW 0OR0IIINR P MINIPY DV Onvpn Mndynn 10 Ty
. (Smith, 1999) NANX A2°7PR W 2307 731X92 7990 DR 79°P DANT 1AW 2307

nnmIYS 0°0m° NIV ML NPPMIRD-1INR MDR 172 M2°013W 13I0 7T NN
,JITOW 2N .NNNIRD ANYY AWR 2397 NYIRpY W ,’0DK 0190 prwn’ Nianma
YRIN2 NXT LIV ND°R DR DIDDNAT MP LRID PYRIpAT NN 2505 pIsIn
1MIIN A2 — 191 AIRY OIR PW N1°0°02 111572 MYAID 139K 9K NIpTpIow

. TR TWn DX MP0an 2397 N AR Sw n©13°a nminn ayUan 915005

22



HRIW? 117 NDIYIIR 272 YPIPA NPIXN NHPAY P1IRNN AN

IRV VIV NPAR DD PYRIPNT NP3 MYDN NIPTLRID DW 11K NpIRn
502 .9y H%0 WD Anwn AKX ,I5K 0°3107pa

W 701 3N NX 002% IR D°WIT3 ,5RIW NN 09370 0OYANY
Uil ARWA  oo>29y ooaw»3a ypaph wipab 2073 7ayn (nnw maybi
NI'TA X DWW 50 »naan aaneyn (5w ap nw Ix ) %Y o1 Mpn 7
M7 DIN il 1YY RT3 TNV A2 1772 N12°032 DXRT .20 np
s DALY 7°°0170IXT N2 ,N1P0IDIINGT 172 PXIN YORININT WD

! nx1ap W anwsbw DX WHKRD Pwn’ a1 YD . I

O0"0'NT DTV orynn movsxm vswnn mpopha "mIMR3 *7 29
a"Al7IR'T'NI Inw M

VI NP 2093 PYPIPAT NP3 MYDNn MPupID B 121w npTen 010725
"9ana 039y 0Y2W MWIL NIMIYI YRR M0dn SW nanInw anoi nwaT)
MmN DY *BRIAINT 217032 1MPRY D MR wIRtab 7aynD) 011N Of 12 IR
;PR N3 DY NHRIITIT AMnbY By QPRI IR 72300 700 X (09252
TR LOIRD N3N DRRY 777aa% 000 DY anmot wIntn by arr annm
DI X7 ORI N3N HW LRI amnbw by 01Ra 0°033 nyraInn
9257 7T 2O 07 DAY 0°TRA N2 °°019IRA DY 2DI3ITh Avpwna fos
PR INAY API5Y 3T NINNDAT .02V 072w Hw 2037 M2y $7av vomIn 210
IN TINVIN DY 7972 DR N3 S nnw bwn 779°7% anp RwL Ty no°nn
WO TMINYIRY — YIRTOT YD NRT A0%IW 0D — IWITPHW YIRINYIY XY dwnn
0°n0IA WY (94,2006 ,70°°7 DEX) “N17270RYIP 173p NI YDIIRA V2 1Y
1OV ,5RIW 2 K27 729V TR0 DX T 9932 9DIAITA YR NpRy 170 7T 0PN
MINHRD PRI 25W32 197210 0PVITPR 222900 0 700NN 0PI 00w
,1990)” ... DIRDT N30 DRI Hw 19107 qwnnal nvmikta menpa 102

.(45 ,2009

LIART (DAY 23w 120 AP0 D2Y0 NARIn YN ANINTY 03 PN 11200
723 77 MNP0 TN SV MPPY NaMIn NITY NIRRT NPYTRn N1D0a RISHD Iwp
PIRD LIV D DY INDIRW DRI 19 72N 2DI3INT 1010 A7 DY Y080 TWHRAN
"13377 ALW3 TP NY 9173w 922 pED Puiab w10 By 5yIen DR Mo i nInwIRb
"DINNT 1IN DPYIAN 920 AW ,0ORR 0729V DWW YW (P50 MRMAY MDa3)

23



VIR PINR 17T

IR 7 7772 WD SW 79m 192172 377 DR Y7757 ,0%9KII0I0 02087 90003 pram
0on°7p 027y 072 Sw 59107 M3 nuwi nanInw a% 731 9o PR ,mDa 0N
JT0ID 5w 0D Tnn NYInD mI0nT 79I KO 077 MDRIT PITna mbnw

WX 79970 MIWR DY A31907 130397 90 72A000 NP5 197D YAl 23w ayun
73771 RIIDD 1Y DY INY AN NRENT DPIWORNT NI2°0IM U PIDINAT DORIND
MORY "NYY 72WNR DX ARIAY NIXT 70302 PN AT 1100 .5YID mon n
1°LOYD NIPIN TIPN IDIVAY 37T POIX YW MR OXT .1 02137 1772 DTN
TWID T90n W INIMWANT DR 92077 IR 72307 2297 KT DRI N1 S aed
PDIX IMIX DW I0MIINI 1TRON 1 .2 29RIWC NI N2V 1701901 01107 HY
MDY IMINW DIXD NI 02 pAaR TTIT 2197 19CAR Bw nnIoT nnvanb v3vIn

NXXPAA 172997 701928 DR N1IIND ARTEAN 7D "Ip0na Nwpann 73 N
DWWy 0°°27Y 0°2IW> DWW 0°D¥1 D AN My By Janoab 7120 XD mypap
W MHRIILMIVT AR By 0YRW 927 ,7PI0IRY MpRIna® 1¥ab S anb
NPT NP whR Mpn ANan A1 21KRa NIKTAN 900,10 DY ORI navn
NXXPIA (°29Y "2 %72 027NN 7PV 217 OX AX) DAY 770129 MDp

293%3 mIN ey @PAnd MIYIYRn MIYPIp

VOB Y29V VIV R PO PYPIPRT N1ITIN DY 09597 NbH 21X°Y2 NIYIOX

DIV AT PDPD PYPIPAN NPT 21ROV 090977 NON DX AL 700 103 ,m0%nb
:MI9I00K WIBWN YR 27y

TITATY TTINT AYA W 0101 DX 710912 12030 — ‘NPT — NORIRY’ 19100K X
0°27Y7 DX IR Dw opbn 107% DIPIRT AnRpn 1 MIDT Bw anwal nonxy
"R YPIP NINA 12 97 NI2IPW NINAT NN 10°033 L YRIpT ARWH NNIpAA
SW MR L2313 DR IO YW MDY PMRTwRn AR X 02377 PIRT C2wIn
=T MW NN PYDn Wik wn DX ,2Wan DX XD1,20n 02727y 002w
SRIRDI OPaRM DX NN 0°°37Y 02w D YRR MDDIN NPy L0 DY oIy
n3n 5w anpIPn DR AW nn AuITPRD IR DI MY ant MY Mpn AN

JPEIRD=-NPHIRIMVID-N1Y 210 MR 1967 T1pa DRIW?

24



HRIW? 117 NDIYIIR 272 YPIPA NPIXN NHPAY P1IRNN AN

1992 AP RYRn ,N°972°%0 0PI DY EN NIIIPY DY NODIaN T NPATIN 19190K .2
TIMR TINN DX IR PRI, IR 097 DRI DX KIT WK DINA YW AT DX
/0790’ 82707930 0¥ In TINN AR N°P92°%0 0w NEpw NPy ARy 110
5905 DM X7 .ANTTAT DY 0IRDI D30T NI0R DY 9A0 DXTIP DR ARl
Consensual) 'n1707 7207 5w 75Y07 MPY NI1ONHA °121 MW 73703
Ja0 T'HT7 W "2 ’xEran Z:mwn n:py :y noo’u,nn ,(Demcicracy
Ty T 177 MNWA NIPDRNMY (PIRDT PINY’ 7 IPY) DOIIRA
779 DIAKR 1137021 DY LIYIRT NP YW Tmynwn
JW '3 TAWI 703 .owrm-x91 0wmn D2arwn S apisnb men
O0"170 O'3IW"  °x°w° n3vIn minn? 1948 *v°%5 N2°W3 NIIIN DX
U173 g (1Ra o) mps o° Ny 7w :m:ax mnz
nPIH DWW ,7270 IN°IW 1977, mbnaDY o3
N1731i11 13 X NN 5w 073w-n371IX 7797 1°32 7NIpNn 7INaR” v
w13 w 174 713°0% DRI DRT AW0R ,NIIAR 2902 7pbnna prxn”
NinX IX Ir 1111 PTIA ANIAT TTAIRDY DRIR NI SY wInn

TIPLYR ANYPa0W NOTIAT ADRPWN PY NoDIan — ‘n°992%h — nvTInY 79100 LA
NN QW2 LTI Ay Sw NIRDT 1PMIDRY DX DYDY KU1 DRI N1n v
72527 22770 S 0°070IKRT DX 0YATRAN 0°7707 YW DIV DpIEm n°von
DNOMA DRT APIDOK AR DIX DY N1°0°02 NI AYUADA 719790 AR DNAWVAY
TY°3D NN 03 ,NPPIRDT TPIDRY DX WY NI DTy DR A9phe
232 5w 7107 NI71072 YA KDY NPHR©30M 7O DX AYA0w 72521 vy na nhadm

0O

171W=-°"K DINNY onoonw NPT CTYE DWW NN NRTOY LA DTPI YRR

*1325 372 9y won 1D PR32 R¥PII TRI0YN NIMPR ,NPIYNa TR *Inha
.(2002,777°23) "M2°X77 DIVI’R2 Y 3D T2 PR T 55 07N AR DR ARY? VIO

25



10 NINR T

"IN 7X2'D 1IN DI7'Y .NIXI] NIOM

,ORT 2I00K 5w 02339RM7 D1IPYR DR PRRD DRI n1vn Hyw oM a1 "an
nIYL ,MIWMDN 079712 .072IYN DRI AR 209D PYpIpn NI SY ol
0YTR ,B°°DIPIP NI MIYET IDR D2IAIRD MIPY DY 2N X7 71 N0
DIRDI N9ep Sw Dyn mnon NAwE DX 100M7 3R MPR 1NN 110K ,0°P12m)
KPT1T 0P ,0°9910 AR MITIPYY 22033 77T ATYEY 123 909 20 i

DIRDI MIPUnp 172 oonnm 1nb

26



HRIW? 1727 NPDIYIIR 2P YPIPN NPIRA NYPNY 1NN 2NN

PYPINN NPOTN MNP 1INV DININD MNIPY
SYRIW? MNIIR DAY 95D

,709% PW 0°H9X07273IR MIPY DW %00 XO7 AT 1200 DW AWK XX DTIPI
NI DY OuIPIRTA 1°UDIRY PR MITI0Y LATN2 MIYPIR DREPI PY 1M pId
297 DX DIWYDY MW NPATIR TI0° NIIDT DORIRA 9% prayna® ovavonn v
MIPY SYw ax .vwent NP R 0707 NWHN 0°YID2 AV AR DX DXNED wpann
1DRIW NOMAT MAN0T 0 X% Dpn v, Yrapnb 1oxn wnawh oK
XY ,07107 79pPna 121195 MI9Ta VU0 NNYR OX D3 .LOMIN 1K TI0T MIaT B
TPIRW 1773Y XIT NI AP°T .02 IO DY MDY 12100 3 VALY o0 YA
198 ©°2°%70 .171792M 71920 92 5w 02 uswn 070 D 0°3°%00 T1-5Y ¥ nnb

.(,;2004 ,777°23) DNLYATA DPWYNI 0°°LOPID 0770 BIPY 25WS 0°o0nx

DTIA PPYPIPA NPT NP 2IXOYH 013 13D PPV

ma"gi ma'oia 952 °321 MW WY wv;'r;s IR/1 170N npwbn TRY
, IR NAAN NI TDIRDY DRI NI NIvnY YA

7’{’ ik ””J,”” DIXDA MIDUAR 172 AMYD Y D2 iNRT P PR Ayn
m'AR7-1T ' N33 ,737L2 13 0NN DORWII BN PRI N3N
OI'R TPA illhiIA - 15y 55 ;mx5a 123w npIvm PRI 9w 0°9aan
A7 JWAIT 7V 2507 5 ya3n 22 Apny nonvip-10a npivnn nInw
wNT "1 5w DR 5w 313097 2371 PRIX 0P W DY Amwnn
I TpI¥T PR L5 n1vn Sw n73% oo oIxb

I npam bw a0 nx erb Ay any w9 Nom

DY pPNNY 791X 712 73775 I DIRDI N3N DR
23773 NIIONM NINPPI NI2°032 .INIMT 21XV 79I ARDD NONDIIR 172 MDNW
73702 07 RIRD 002 Sw mrp qwnn By 01K Mpn 7nnn nonIkb-17 710n bw
v0°027 “1AKRM IRY 71 DR WAnDY 0Wwaad YT 2197 S nD1° Sy, 01120
N9 5 pIaym

"I BIRDA D770 DRI Y 11°R JWnan DRvan N pin nPY o0 N12°012

n3Tmd R S ﬂ?J'!’P’? D°RINT DX DOPLIANT NPT I Dw YRl API8N
DR DWIpn 71°K DXY RYo A5 1IN ,BPIRY TIPA I MWD I DIRDA

27



10 NINR T

by ]JFI’? 12907 DX 09917 N1°3°90 "TYE DU°R1 AP T80 711K R0 .0 °Y8NIKRA 5>
ADAWT DR DN 07 OK 29 POOW nITXKI 0IR 5w N1°0°03 M"Y

0°¥21377 0°39%85 YpIp "aRwn Sw Appona we oxA APKWA DX INYR A7 1Py
N0 5w 7TYn DX 1907 70,0029 W 0200 N1 IDTwn) Cyann D1Tvann
Sy PR AN FIK 9K DTN YR YW anybw KR IR 20PN DI

.07 5w 0IRDA NIvTn SR S 7nyn

7710 APY* II'DIX DI7'X .00V WYY

28



HRIW? 117 NDIYIIR 272 YPIPA NPIXN NHPAY P1IRNN AN

NIINN 32 VO IWPAYI NPYIPID-IRTAT NELYNRY YA WIOW 13IRD 1PY
L2307 192,902 K317 ANIWR 7191 19K 0°02°0% ORI PPYRIpRT N3N
983 YOI IRIP NXDN LORIW NPT MK 707099 00007 B n2°wn Ny ana
’0°7PD3 DAY 103 YT2°XT AW NITD02 D°101H7) “0°N21 BV D7 (NXT P
QNI 9°ID3 ,27° NN IIPYIY 0727y 0°awIN ONIX 07,27 1pY’ /01D Yu by’
HXIW N131277 *RINN2 IIRWI TN 719170 RS MIIWKIT 023w 1948 NnnDn Tonna
.anMIRDY 0PN2% 2Whn TUYIan O ,NRT 1195 L927 2195 075K 2RI oM
DIPY MINWKRIT 0°IW2 0ID0NY TWR2 MDY . YIT 11K I 72V P21 0ID0N
opon .(Al-Haj, 1986,654) 50,000~ (23-21,2000 ,772) 23,000 2°20 My 73°7171
(I Por a1 X 790,197, TP ,19Y) MATIYR DIV 2w NI (M7 2N M)
aponI 023197 BY 1901w 09502 70NN K¥MN OpDR L0727y 0°0 9D SW 0wl 0°Naa
T137-"1°W ,aYW 0219377 Dwnb) 1uibnk wwiaw 0>1n35 73°Tn 170 270 by 100
13°12°2 0°M127377 0°©°%57 990M% MWK B INW N7 707 (65,2000 ,772) (127
(2332 @°X17277 DX MPPI2 13°K NI2IY) 200,000 =2 130,000 1°2 NIPI M2V .APK
PYTARN 0°N2937 22V 9D 29PN N0 ,JUp YWY TIY 7701 (21,16 ,2000 ,7712)
T PN ODINK TIVT VIV P, NN D2 vOPHT MID32 2P ANY YpIpa 01D

.(105-104 ,2000,7772) ©°72°7 ©°An7 79732 IWORNY YpIp

1DIXD NYAIT 09I W N2TYR2 YUIon Spwn ondh w° 70ona%3 00 Pen” Ny an®
Mo%wia oIy an® mMayean 19X 9K ,5RIW0a 227y 0N YRIpT NRXPN
M5NY AN I3V DIROXD DR NMAYD NI3I01 .035 Mpnan n1ha%1 N nnan
DY MPITY 22T 22D — SYPIpn DWI22 07197 DOPYIAND NPT 1R
195 .NPRDPAT DI MINTR DR NPT 192°pw 0°RYPAPY 1Py 0 071907 MaNn
X5n% DX N3 Sw an12°% 9277 yauw 922 1w Rin mohwa ax 130,10

SR OIRDA NPOR May ATy X

07°na% 23w 02157 *v 5D MY AN MY Y A1 NIT0M YW Py wwn? I
19920RY DIDWIRAT MY ANT IARA 102V VDY N2 PUDIY NTAYH YPI2 BNRIRD
"2WIN WaN NY,1951 NIW3A w52 DOYIRT MPWONWI NYnn L7733 7% hrIwa
,1948 7272132 07°2 1IN NPIWOW ARLAT 0°°pY ,aMATIR NITRN N°IPK 1997
o9Iym X L7732 °1D2 DPAYD I90M 71317°3 ,NKT ANy an .0I93% On2vw DX TWwoKY
D°UDW AWIPY W 23777 °30%,2003 23172 ,779207 77702 PINRA 1070 .00 KD

29



VIR PINR 17T

X% 721 .93777 hULWH 77AY WKW (PR N3 73 1720 IRY 840/97 T”22)
:DYINRT DV NI NYT DY 1071w 13°7 P05 7aNd

ny% ,abx 0w nom% L.anINwa 7190 0O0T IRM MWD NN L.
DNIIANAY 0¥IpNn 727w MIDT? 0°3°009DR NWeIT NbYI 7AW WK DRI
79°% PR L,I9K M2°033 ...7737T00 W 0°2IWRT 000K YIaDY 9%y ovpyn
2W>°51 PRI NPIPOK 173322 1770 -p0D X 0°°pY NPWDWR Anvan novoxRy

2973w 205 N2 DYIPYE DX

YpIp NXRIPI — WDV ,AD°OK PPN ¥I20% NIDT ATy 22I0IvhY X ,002
77 NYR .01 1T 01RY ANy 070 By WA ,0°7I%0 019WNa IX 0K DIpna
LXEM YOR VDIVA L 11RYR VOYAT N2 XOWIP 7IWnT 2159 ,2004 °331°2 ,777200

22 KX7 DWW POD 177 TYMHA D IN

DRTY,A9°DY2 7011 1977 277381 9277 1°K 0°90I¥[ NI°N2an 9270 Riw 953 nwp”

73R DX 2005 PR 1997 ...997 DY S0 on1p ARy Y3070 DIWIRY pIncia
.(6354/03 ”32) ”Man"Iw anwanT nx 0po

30



HRIW? 1727 NYDIYIIR 2P YPIPN NPIXN NHPAY INNN 2NN

"IN 7X2'D AN DI?7'X .7'72] DT NY ' N9

TTAY WP DNY AR XOTW 7720 770 792p00 ,A0nTIR AnTa,NRT aubnn
,59017 1 R¥Y X5% ,0°00Iwn B0 .0 =X IPATIR 29p0 7R %I2pY 1300
NP DY PY DORIAR WRAT MY DMNPYR NAWRAw 1370 NIyb DX 19y
DUWpan 92 YW My an PRt ,7om Inm 23T NINYN Wi vy 12,0°p0
7797 5y DI PP DIVIR” (K¥M VOIWT *I27T 10131948 NRADH °P°N DX MINDY’
M2 o MbRIY 822907 0PNaY NYIPTR PAWIN DYDY N INRY WY by 1
27Y) 7902 MIWYR TIPYIV 0°1°10 D0 9D *DOR MY Sw nmI1T v an® o pn
5X 2D 0°0¥M DTV DRIWC NN MINNA (22192 60 — N APynD X1 DA
Maw»ni N1vRY 0°TI°Y 923 7T 179011 DATMIRTRY X ,0npwDY 0010 81003

.(,;2001 ,7MD) *X5pA T2V IX

31



VIR PINR 17T

TNWNT LOWNI INMSY AW OY TR 7Ip2 AW 117037 7P vBWNIT DY NwY)
AYIIT DI PPOY QWA AYITN W32 WINPT NIXT 090 YW 00280’
nvon® win 0anX ,(The Precautionary Principle) (Wiener and Stern, 2006)
0°°572°% 0°30DWn SW an2 Y 1997 11 AWSA MIINKRT 0°3W31 IR ,0NRT VOWNI
NPLOWN NIRDIYA DIN237 DY9IPOWR DOW 192 700V Nnana DRENI 2w
,1°3°973 1910927 N°37973 P37IN2 Wi ,72°2077 MK (1130 NIPA02 NN
DY D°MINNA AT PIPY DWW LTIV 00 MMpRI TR DY mIpeh ,nwil 10737
P13 1°2% 1303 1912 0P YR 172 YDaW WP ay TTRNaD IYI — 9037 X
SYXNN 77235 0p1° XD OX IR MPPyon 0307 DI9YWw CXTI KDY 7IX TORXIVID
TMP=371 7IXDA 7377 271 466/07 Y7322 1377 pODA 52 1Ip0D, XPN) 0K M

(PwnnY "vown YTl

5w NPIPY A9°5Wa TPING ,/NYINT M IR Y’ 0197 Ppwni 730 P
NP2 °727 .NTIP%an 10N 1K LD TIPR 1°PYab dypap wion v nawn Tvnn
DIV NPYPIPT A3 1AR NI0731 7N00T DNY PP NTa 180 DX 03 DY 0Y9yn
0°PIM°12 PI3 PW 77O W0 OX 03 ,07IK1.MDR 172 NPk 01D 7090 b 19772
DX IWORD N0 1210 NI HRIW? N3N SYW 7IponT oan NN PR ,I9R

.o mbna o nab 0v1en o N

,0IX N1 DIRA 1°97 N°2 DpP°oba ki N MY Svbwn 127NN Mpn
,1950 NIWn DIX MMOTY NODIPRI MIART MI0N T0NIW "MIRDI2 vOWM N°a RITY
.12 D337 DIRT NIMI5T DY MINRT DY Mnnnm 991K N13vTna ﬂPD’? piaiela)l
’r‘W'135"{) 0%1¥2 0Y2WNIT 0721017 0 HMIRDIAN 197 *Dan Inx X7 A1 177 D°2

(2010 ,°D°NAR=171

oW 1723 DI°13T N°°AI02 1°7 POD (5.3.2010 -2) OT° DN INYXIT P70 D02 CLHW
,02IMY e PI0N WI2°D7 NPy 192Y7 1°0°IDR 1IDX2 1INANAW 'Y
2INNAW DPNINTRI 0N DAV DX ONI°NY W7 ,99072 17 ,0°R0I5p-0°117°
Yap X11.0179°0YI DX 707 DOWNAA N°1 X7 119X¥2W N°ROIDPp-N RN TIP"?ZHD'IH
M2pYy2a 798w 71DWnRR DIRYXNI 5w van DTPIN 7°207 DX I'II'IJL) 2 X7 72
1957W MW 35 '[5}1733 ¥ 33778 DOVDIW PRI 237N TNV PO 2307
NX WL 0°317°7 DY DawIn 032722 D°RO°IDP-D°PTI0 12w N1 ,1974 *YI°KR TRND

32



HRIW? 1727 NPDIYIIR 2P YPIPN NPIRA NYPNY 1NN 2NN

ORI DOROIDP-0°31 DY DWIDIM 92°3 PR NI MLA2 .oIINRD DwInY
107 12 PR DR WO D000 AR 1T )P 0RO IDp-0op Y P2 Mbya
5w DRAPNIT T3V Wap QWD ,7On FIN° NSy 0237 1°ab 0237 By Imard
1awna ox°an% IMRY 2°090I°KY NINOT ©° DY oDi

W17 AT TN s ,07°9 D32 DWHNWMHT IX D237 NIMIOT 1M
["Til 11 "O3IW  1vnvca 59985 a1 59533 91208 257985 0212 AwYIR
NI "YT'Nil 70 2 nya (PR popa 116 ,113-111 MIPOD) 730N
X Wng gy o bw) 1apn :m:r: NIvIPI™ MY an 1PN PR
TPORD NIIMIRD MIDNY DRI MIYENARA (2°K0MIDP

iait 1'a wpai nY°3D7 DX (117 7pOD) BROMDPI PV NN
D31i1 70 1m317 IR D191 W17 1m0 DY 1pnY WHR 0INIYY A
11XV D31 |'17 .(,2010 >N RR=-77I3 PI2YT HEX) "% D NIYENRI

09D Naw T2nn NDHWY 22203 75 AN PR DRT APIOD 10PN AKX 7T NN
TTVANMA NP7 72R5 XYM NTIPI 03 72 AR KT L,ORT QY 00 .0 0nIRD 0°307
LDMPRIREY 07307 079D DWKRIY PRI 27y D yppn npisn oy

YR YR WAYw 02020 21 DY A9¥pa 29yN1 117733 ©IPEY MAYI 0Iva
YA 07097 A1 T MININRT 0233 AW N°IDNT DX ATEY IART L7100
TANT 20 MY23n DR AIER2 NP 3w DRI 29y Sw ypapn npisnd

.72 02w 2 TR YRR NpIsn NYpad 2701

SRIWIA PYPIPNN NPITNI NIINN

DY29YN DAYV 185

7300 N0 Sw Mipvvn 1DIR2 "I NN NINN0N DMIWYN ARDA MO INN
5w 1°1°DRM DRIWNA ,72991 VIYIRR n»oIvoIR Sw YRR DPIsN 1°1112309

595 n9omInn — Y9925 DI — DR hwi I9ID0K:

mM%manT 19IX2 03 XDX 1IN0 NIT0IM NIDPYD PDIRI P KD 93°1 1AN0NT 7300
0mIXD 09w HW 0TAYna 77NN 09973 79N ©°022 .0°00I3 Dwnn Yhax

33



VIR PINR 17T

D FIWOAT AN 92YAW T2 .39 AT 99 2anIni 111507 0INN2 02 3IN0 )
5w IN5YIND TR YA NN MYPIR DRXPI 11300 DW NPT 07pIEn 19K 0w
.DNM123 TYNa 21972 YWY 775N 100N 02D DTN PIWAW VI, NN 2197
17390 NIT0IAY 72 PY 0¥ 729V an 11390 °310n Y 0°0012n ,apyn TP
727X *NIPW M3 0°72IpR 11300 V2IPPwR 097 27 Dpwn NIRRT 003w ,00RpIvn
72°30 MR ,MYpWwn W n°o1rs MYy ,nIRI ¥53%0-n9an 01 WD ,0° MK
TITMY PNATTT 72YN2 03 NOPAWNR MW NNAN (2001 ,3007 19I09KR) N1Awm
29y 2R MINOWD ,NI007 T9IPIwa 0TI AN M DY Npnam quiohwn
TYPOXR Dw nwea yaxD 113507 M3 W 0ni3Io1 0193°1,10 100 oW 1Iana
0°29¥2 AR AW AR 92yn DY NITNan 19K W DR .MypIp DRI Napnn

1507 N37yn Sw 0nweab mmp 0na AR aweab Iy o

DP9 .1995 NIV DANY 707211 34”7 LP°1IDA KIZND 1073 19X 027505 21X
0PI 117073 INRD 19775 XX (07nn) DRIW Sypapn (MW 01°0) Pran N2,
0o PW X731 12W DIPR 922 07727V 222D 0N TAnNn Oopne aant bw any
T15W3 °npY .(2001 ,3007 1270%K) 1YW R ,mntoY 11390 wHand IR 0°°12°0
MDD DX 7ININY 2R-N11230 By 0012171 *31350 T2nn 0k Sann nx 19
TR, 72007 5w 1T7I° 17399701 1925 ,MINTE NYADIVOX DX ayapn 0°2w
TRIWN POW 13330 OPOY 1903 IIWKIDY 772V YIVI NPT IRD DRI 2 13907
0°37°70°9p *3w 7252 09729V 2220 NNDY FTYIY AOwn ,anT AR NY3an
SW onIPRY PR YRIp DWW Mt :D°2WN NTPRA2 00310007 Y 110 1Y
1MIN%X) 0INK DWW IP0YNY 00D ypap Hw Monn P MmN oMy
LAR=N171230 NIO7 DY 00aNAY 723 N Y1IONT TN DY 113907 (2001 ,100)
ARIWI 0173990 NI W 1A D DX TMYRWR 19IX2 IZPY 01 1001 31 7772
DIZMY .07V 15-10 1°2 Y1 JMWORY Y 7207 1217 PIDY MLDN IRDD 1IN
151 XD 1991 MMNMLILLO TAYR PR AR-N1ININDY 7TV NKD WHRNM AT D
v29Y7 TTAN2 MDD °3°90 DX PURAY 113007 MT0M DY LITRENT NN by
2°097% SRR APwRAN A%2°P 2001 NIW1 PKRIY ONWOWA AT PyHa abnbn

.0°D071 0°°27Y D227 26-7 LP*IIDT NX

34



HRIW? 1727 NYDIYIIR 2P YPIPN NPIXN NHPAY INNN 2NN

P E— -

2701 .7 :|I'DIX DI7'X .AN9'N? 2712’ AN 011y DAY YD NRIXD

DY2YN YW MYPIPN NPINND NHPAY AIYLN ann
DAY Y VISIY INMINNI HNRIY? NN

mayn 9apb 9120 nnten 02029y 02w 0AnY A1a5 YRR npIsn nabab
,YDW3a NIIEMI NI MHYAa MPTAIAT MYpIp 2w IS 1n01on MysnKa NXi
AP M DX 972379 1073 ,50712 1PN 722333 0N NITYT Mab R 10 by
.DO7P D2 HW 11300 IR/ LIDW MINNA DRENIT T MOYI YRIpn DIREPT
NPTy DPEIPH DIWT SY LIDW MINNa ,NMID MYPIp By mbyan naboni
D°IRT 01T 86,337 11992 X7 ,0317 416,580 HPpRT ,1IDIN 1NN NINPIANT
;7R BRI Cypapn DI MHyaa 0vvIEn |, ORDIXTIINT nLWn 99an 20%-
197K 00D ©°9Y2 Oy ANWPA PN *P-5Y 0OpTMIn 000 (2317 80,852) 19.4%

35



VIR PINR 17T

0.7% .D°LID MDY 0OR3NI 59107 YHRD XV NLWT M (2117 229,231) 55%
TINNA LNPRIPR DT 0T By MIpTMING ,N11I20% MR 11 7252 (2317 2,692)
MY 5w 5910 LIDW nLwR LIN JOP YRR IARNA 73070 YW Aphn ,1omnn
J13°77 DPIN2 222303 7252 (8317 5,571) 8.4% ,0317 65,584 P11, TIAN2 N7V
53% 19°X) DVD DV%Y2 DY AMWNA 73780 TT-5Y DOPTIIN (2117 19,634) 30%
NI NIWI2 07187 7252 (0197 810 ) 1.2% .00 NDYAa 018N (D117 34,886)
(@°5W17° ,2006-2000 >TI-KD7 AN PIPWI 1320 ,2005 2700 773T) DPEIPD

.(131,2008 ,°0°XnM)

MITUIT iTTINT  nyoao mypap Sw paw® 10100 — A9K 12D 5K 1w
7T A7 933 °328) MDA DD — 7770 MYPIp MIXEP)
Y7177 gy bw nn:;n mm':xn 0°3Ww3a N93°3,°03°10 MPyan p;sx:
0°Man5 1177325 NI 77T MIYRIR AP n N9

'{71/ J 1D "1{1'"” 7102 .0 OKRDE°3IMT MINNA NPT 01PN A NaY
nnawa-'011 TRW 729Y 230 1R YR WL A9RY PRI IWYT

1T 207 W' »20% >335 % 0213nb mayena 71Tn mypap 13
1171 UTT7 UTA  pzna A%k Dwwpapn pon 09I (2007 ,°0°RN)
MATIAN fa1 &= ,0°0°%0% 7w w137 177,072 V2w pUya
T'RIIN IXT 5XTW N30 OmInnR YINM 02IMANAT 9K X 70°7P0)
5532 ,17%1%m 0°29Y7 0°AWINT 10 0927 0YYInI 70 Swa

MW NYT-NNT - bys myon ko NYPDIN YPIP 21371 Yy NI0IRT RN
"1l nrar D7MPRA DI IR

PP 5y nevann MBYan onnmna 028N 31 23aR Y amw oid v o by
.0°729977 022w SW LIDPWR NN NIDA MYPIPT Y DR ANART

NPy 19 PNNBWN=-"033 TIVI NODNIW ,YPIPY APINY 1R Nnvp NIy 19ana
nUT-1720 MAINRaR PYAD 175 11T 1972 XPKR L1 IN0D PRY WK
DINN2 7773377 NI P DIR°3-NNYD DORINK DXRT MIATINT D793 .(2007 ,200KMDN)

.0°27 022 W DR 1339000 nown

36



HRIW? 1727 NPDIYIIR 2P YPIPN NPIRA NYPNY 1NN 2NN

LM MR 1N POM NPTV NPRIPR NI CWRT NI9NINT DY 737pn DR I
IR ,IRDN-N°190 D2WH PIOND oMIIEI DY 0°7°ER NI WK 29pn 0°37
150 72°8Rw M523n7 (11270 LKDPP=T12 TV DXT 7701 0OXIT DR Twynd
TANPR M2 NTRYA 2PN DK DA 0°37 .YPIpT 9Ya3 TNy A0n wwnm INNHN
SIRDMI NII2NN IYADOW 070D YRR 29y HW NITAINT OY TTANAY TWOHRNY 7
,IRNNT 73507 NIT072 020,725 N3N 172 YD 0 ,MINK 0°7ma

5¥10% mIon 1 AR mIpn POSY Sw 1w Ien nv1oon 1ab

mMYo0nI Muyn 7MPIMA” *1°a MYpPIpa MoYan bw 7ma3 N1PT110712 XDann 77D
77190 .02y 0°23w° 2 11°32% I0In 0INN2 Y0wn Mypap P S annnenn
nNTIIR 03 Y13 ,PEIWwn MYRIP P Sw nnneni J2nn 912°0% nbuian kD
, , S0V ON9IN L nnown 7Y 05% ypapn by mbyan

M1 ATAW  pyyyn parm mbsann 5w ponaan aws o3 nnawsi
O'WIAAT il'11il  anan 992030 nwab vpapn DR Tnyad MIwsxRa DX

o'1Aa7 o'Tui'ail ST1WR NXIR 732 DY TR 0RY

api'w nu'ia .
DY 17 07131 0YIYN 0°WIAN3A 17337 NIDT DAY
1 1
et 'D 01 ,7” ,1219P IRDWN2 D19 1KY nY POy 9202 By 1pIw
N73 II'XW 17 213 YRR MPpPR PN 7292 072 07Ipna KoK
LALETZI GINIWAT  nyypapn yeonw 1w ,000yn 0°2wIn *1°a,039an nba
01747 XTX¥ 903 (022p 31 DR) IR N300 °0 5y 77327 Mty

,1171 O'1711 b YN

niigon 1'mn "PRN DR AYYR Y¥Uan 1ab wIpean 12 pIvyn Iyoei
AUTA Ui 5w g7 awUn yInn NIRENIT NINID nwann yppn
TIIA "M7T  nynb apeya oornwn 3071 "1 S voAmT 2197

D332 N

— 0°%y3 900N NPINA MIRENI NPVID MYPYAa MYPIPR 1» pon T2 Py fo3
0°5¥2 1°2 MN20A-"KYY 07210007 NP ANAA 1T MIDYA 0197 L/ YRYINT MINIX
9ARMM NPLID YPIP YW Svian X AN XOXINDY 19IX2 DORIWT DIRYI DORIW
->5y1) NIWINK IRNN N300 D=5y 15y N13aY (0% A 0YIpRa AR MINDN

37



VIR PINR 17T

192 MR WIRWH MIMIRIT MYPIPT I3RNY 100307 (2008 ,°0OKNDM ;2011 707
NPHDD NIRXIN2 T2 7T 720 7nn 1925 01021 0V 0°5Ya 12 MW P13
PIPVD MIPOAT DR TRYAY 1073 1m102 pIw MbvIan XY

72073 771897 MDD N0°DNA NYAI D NANY YRR NRIEN NYPAY NDDII 731 1N
0°PIM°31 719197 11°°322 M7 °N22 0NN YN A0I9ING 12 pOR TIYa .0v2vn
NI10073 AR INR POR,NTIP7AN 0200 DIRY ,(CNADWH-"N121 713271 113) DI
TYDIRI NIXITWT XO7 L7720 903,129y 77207 .1°098 09 mavn 1010 100330
POAN 29MX5 mayn poo® 0°%10° 71T 1177132 NI °N2 .DIDIYA Pw 1an 1723

1117 110322 ADIVRAPN YN IPRY 71°01999K3

72On0pn DAYn” NYDIN KT 0°°37Y 0°2IW°2 0ONANYD YRIpn NDpIEnD [0l oM
nn5wab Ty 9900 TIRT 117 P79 5232 NI%I1 T AYDIN (7000w Dayn” D¥va)
*n%am 717137 NYDIN NanIN® AT 1T PI9 79NN LIRNM 07350 HW AMweRY 103
YR IRNNT D250 YW wInn TV 200 01 ,00Wwa 2307 DX 730RT 0PN
JIMXY 1°0192IRT 17 DOYA1IT 7KDY D°VIPIINA DO YW 17350 NI 100V
1930 5w Innbwn DR 7902 D20y, 0PN TNPAN 170327 R na D103 1y 93
NYDIN DX D¥NYY 12 WO 7900 X7 700N 2aynnT 1 I 1T .AMWORY IRDMI

WP ©IBI TPPY NP *NPAT AN

"MIYPYH 1IN DpiY 13207 1170 NI KO D YDW 1T 1 NEpwnT 13ImNn
DYT°377 191D AT29M3) PRI ID¥2 02729V D2AW 2 0UMAND YpIpa npsn by
T ORING ,NDARM KT ,0°MAND YRIpD wIptaa $IT03 1IN2 A ,17°01909K3
MypIp MYENRRA YpIpn DpIEna Hpa nh1oon .nnvpn D20 D YRIpn
0°5¥2 M2 MYPIp NIYENRRA ANPRPaY N17°207 .2 NDa3mM KT 00D MPYaa
AT TIRNY NPVOWR 7770772 NI 72 WIRWT NNV 1013 IR N vyn mal
0°5y2an NR% DDA NYaN Nnpa DY 00117 1IND YR 103,100 0 a9
JIPIPWY YRR NIRRT NREPI DX IR IN15N02 WK 1930 052100 Apbnn bw

,2°17°P1 o°5mm [=kvalstai¥sibie]ab] 0°2%nn3) ©°%22 WINwW 7791 92037 11°0°111

TRYAY I 0MNAND MIYPIPT YEOI 192 993 9T yen oy Tnnad awpnn
JIRIT WIPeAN 12,000 07727y DY MY 1°0199IKA 1200 720w N

38



HRIW? 117 NDIYIIR 272 YPIPA NPIXN NHPAY P1IRNN AN

1797 131 1% IDIR 07022 SURNIMTID MW NIYEIAND ,'?P-'l'? 10°1 717 YeA oy
D°WTn 022 MpPY om°hy NI7T01 13T DTN 227V LIV NP0IPIIRD mxpnb

T NPINN NOPNY DIYTN DAY DAY NNPN
D'YYp 0”19y DIV

9°7 DN P’JVTI’? TNWKRIY WK TP 29VA WAL 0WwIn 0w nnpn
701293 D°TPDI” 2 TN 7Y0I92INT N ORINXY

0°v 50 HW On2 WY AWINI NITAINT (X) 10770 AWIPWa PR 71w N1ITn T0an
YRR ADIPAY YR NYA 73 X ,DKRIT DY NIIDT 03,0 MnIRD 077p01 0ONoN
7T 5712 01948 NAADM MIRTIND IWADIW 0Y2IVA PRIV MK 1°2n 79KRD NI
050 %3 DYDY 7307 K°7 12 DIDI 27 NIIAX DX NLVIYH DRI NI
NP3 MY AN TORY PRY 7370 MR DRIPN 0131277 DD MY annoni
My mIa 0uuIwn 198 M2 .0°0°5577 1Py 0n MINIX Py 113 00 00y bw
15 (2) .(2°¥5 7IRT) *DIPRI TIX MY 1777 N2 NPPODI NTIPKR CMPYD 77l
DX P RyaR Mo A1 79In2 IRV DRI NITH LN TIYD Cmnn 100
NXXPI2 MO PR DX O¥NEH NI MIRDA 172907 DRIPA2 DPRIRDA 1A 1Iwn
5w 0313792 7771 DRI N AN Pax 9937 PPy T3 (3) AT YRR
.On%W 02 NP PR IROWA 21333nn PPN NPann 72005 PRI 239y 29pn 007

0°°p On72 DYXR2 DXWTIN D22 AR N30T 12 AREPI TonnY A3onn Mpn
,ORT 073290 .5°532 09037 073090 P3W R — MDY PNDa Mpnn YOan 227y 217 72
"MW N YARN YW D X7 ,NNTIPT ARNPT W 0°vawn naw 7302 Phn ayIseaw
L2937 °anI2 0TI 020990 0PAWYY MIWY Nnpa T 11300 7°Pana Yrannw
5w n°29m 170°99% YUAnD 7070 D730I00 DIWR L3Iy 210 1phna ptya
DIDNY *70 — TPHRTILIIY D°PIPUW D DY 737 7N Yapl ONIpRY 002w

.0°°N2°207 0°79050 09w D=5y NInDY -noY

T WO TMIAW NN T90n .1 :IRD 11770 02 0INPT 0°AWT 900D DDA DyonD
192y 1988-1978 023w 1°2 .3°TM0 >0 1072y N1LID MypIp Yw nweoab

39



VIR PINR 17T

.2 (2004 ,777) INIWI2 1R 925 01177 650,000 = IDOIY D117 60,000-D 77T
STV = 73T DINTR DY AR 001w 2UYEnx nyena anmd byinb inxein
7777 .3.(2008 ,70W 12-72) MXPPAY D NVY NIV T3, YAV MIMRY Py 1107
SW IINNDNN DYINAT D10 NXOYI2 KHaN D°D3NT Dyon bw 1awna wnnw
MENWn% 0¥V QIITRT NWNRN IR ,57932 29 AN Dw YORTMIDMIY A8
7Y°anY VPRIV 0202 TNV WHYIY WYNT 0P 0230 ,(2004 ,717) NP2y
OMIX 292) DYD¥HT DIPN .N727Y NUPRTNIVIIV THINVIR DY 7113799 X DOVITIXR
WYY 13w LT MYRIp Y 1900w NPPRD X310 MR (2273 0IR

(1992 ,9970) ©°%32 72¥1 I1an7 Pw 7RO~

,0°3N77 T°D¥M7 YO *AW MO 737710 MNTIR DY 0°wIn 027y 2220 Nupi
N°29Y D9ROIY PPINVIX DY TNV NIIRINA 210K DRI DX L7327 77702
.(°I1%n% NXT NMIWDR B°920m XY DX AX) P2aa

TNy 733K 0029V 71°0170IK 925 NI O3 0UIIRA DUWTAT 2°2WN Nnpn
D737 B3N PR °2am DNINA 027573177 M3 20 IR TMYRYR 191X MY
PMITY DIDIDX2 ITANM XIT OX 1°2 130 DY M IR *Dan onxa o°2yn bw
2°093% 097 73Yn 0YpDONT DPWTIN 02272 ITIANM I DX 1721 0P D722
19197 33°K PXIN Y29Y 237 0P DR DY D°WTA 02027y 0°21W° YW NN
197 12 DYORTMIV Y FIMINILIRD 22977 VIV AT NIDRY NREITA Y51 2999 nnb

.5y

YPIpP "9y W 1T2IRT DWIND DX 30D 319W 01D oY MDXY IPRY 77010 v
nnpa 10T MRTR DREPR Sw At 79nn pnab 101 )Y o moan® o3 a0 .00y
->TI7°7 TI0O0Y YT AT 7IWpna 220 95 130N DOWIN 027y 2PAw
M7 5w 97T DPIZRD 1IND DROEM 00T PUIRaY 70 702 IR, TTRN L00oD

SWnn Yap 9707 Dw Inawm w2037 1Y DRIWwa 1°29y 19202 YR

40



HRIW? 117 NDIYIIR 272 YPIPA NPIXN NHPAY P1IRNN AN
DI

O'IIW"i1 AApa PY3en P ey nxbnw-czn: i7AR S za;p*mr; OX 03
VIR MY AN NI2ANR 2w phpba TRy Awva vann

o'1imxa owtni 1307 RN M YRR 2ARWA NI2YAY DRIW A 027N
117 13NA 0il - 55 75w 7YY 10K 0°02 PR L,LIVIHR NPT TR
M'IT0 i1"DI7IIR 2397 n>mp 5w anwsSw qwnn by swnn PR Mpn T
ATU MII'N 7Y Jona mvans amat %7 ypapn axwn by *1mn

[7IXT MW7 Y AIINY DIRD NIvIn Sw

1 1 ]
0 I'1' nx “muAwa SW 7RI7°D ,70ITIRA DRI DWRI2I 0770910 00PN
O"ITAIATIT TN pysbxommpmp-nenebie mrms 1967 "IP2 PRI N3N
PTX "720 OMINT  wnn nbwam ax ,pomxb mam nia»nws 5y n1oo1ann
TPIEN PR IVX=TIR MAYNan Yyon e
TPRY PYRPIPR NPT DOPYIEN DR POYPIPT 1700 DRIPI2 0IYIRT MDY
X377 PIZAN TIPH OX D .0Y2IYN AR D 1IN DpIgn’ ovin mayn npoon
M2 PaRM IX 17PN PRan 0°°pY 0297 0022 NMIPRT MANIT W 170 N0°e9
N 11507 ,0°YRIPR NPRWN DX PEOY 13070 DY, Ypapn DpIvn by oonbinan 1a
NWIT3 VIR NP0IPIIR O3 T APIZN W 31085 LApIsna nopab nrapnm
LIWRANDT MNRNAT DR YR

,0PRI M2 VIR 237 AR 12 7PNWR DpRyaw 7o% 7217y 9o PR ,DINK
7299y 75 03 PX .07 0I9IDA 707 PY 9An XIPDH D1InD LR DR X°ID
MY np 1°2 01w 0ORNNT 17D 19729 *YRIpn DINN2 NIPHN YR TYIY
IX TITPT DIRDA NPT oy vIYIRR Y MM 1%wn nwnn 017poY oIxon

JPTI° 173913 173 oY

WO 0°IYE W AwepIn Myanci pI8av 7 073 1K 027277 71D 179K DX 03,097
,271°777 DTN 227V AT *32n Pvian XY PO Sw onpizn nx oxngd »70 ona
,PNX7W~2 0°27Y% *N2°207 MINTET DY NANT NIITWDR NANTT .DNAMT 8200 MK
n% R By *wnn® 2719p AR 01K MNP 710 737K ,237 0O 07 073 PR °Pana
.INT9990 XYY RO ADIK 73702 DORIRDA 0T DR 2OWATY DIMInT LTI 2190

41



VIR PINR 17T

nyaya mpn

nY*3on 5w 1Mon i :PIwSa T°2 700 MIntY” (2001) .0 YN0 L., 1005
:2°2K 50,0150 IpnnD YR Cnn 1997 ,7 PRI 229V A% NI NPTy
.2°3X 5N NV 072 N

. DXIW° N3 73 N°20 CIIRY 840/97 PR3

1PWnRNY SvDWH YY1 T-¥79m 1IRDA 20T 971 466/07 1733

.13 nDa0 7397 AT DPIpY ARTRN (NPT 737 (2002) L9 ,191033
-11°1720 NI7127 1721 PIPL°RID-N1AIIR NIYIOT 172 0NN DY” (2004) .7 1ITaa
nPNI290Y NP NTan ,N1Po% NIIaT L(B0TIY) L0 P L. 19297 17IN,7 N oh)
.68=25 ,1I9 DRI :2°3K 5N 75K

SIRDT 1INV 0231y 7OINR D7 DY 9°93a2 0DEni Sypn” (2004) X M7
SMIRD 7IM°25 75501 ,1D°0 NYDIIIR ,TPADIVOXRINAD 1PN NITINR L6 117773

i

(7M¥) .2 W 702 ,oRIWw 2 010 0v2Yn Yw RPYINT” (2006) .0 ,°IRTT
.96=89, 1PIW NXRXIT ,0°9IR7 NDIOX ,/ORIW 2 0Y29Y-00TIN° P02 MnDT”

//ORIWY N3N PPINNY 0°3°00%D D2 DD NAW” (2010) .1 SNOAR-TTIA L., Twa0T
.0°5WI7° ,0P0073nIT 19200 NPT, N mawnnt n7508n 1990

0°°29y7 0°2IW°°2 YRPIPR D3PI 11390 ,0°PI00 07N 1727 (2007) .7 ,°00KDN
.0°5WI7 ,N1°37TR IpnnD nnombD 11on /oKW

$7N2,70°2W°° 1IN°D2 D°A0ND YpPIP 5y M5yal kNN 19330” (2008) .9 ,°0°R1'N

2997 CPIPRn POPWN 292Wnan DRED 10°1 XA (D°27Y) LD APKRTY ,.K DINA
.150=115 ,0°5W17° ,5199, 721-7 RNT DO N2 YR 2

42



HRIW? 117 NDIYIIR 272 YPIPA NPIXN NHPAY P1IRNN AN

,”1948 XM DXIW 2 0°1°00%DN DV 9D — DD 0°IPDIN” (2000) .77 ,17D
Relii7akY

N7y 75X 2 11007 W3 1IN DTPI0 00X Hyon” (2008) .1 W 12-72
.92y AY°092°1IRT L,N"T12°8 NI°1°T2 TR0 IXIND M3

7°°137 M e 73N MypIp pnw ,0%°12°0% D°nonn” (2011) .1 ,F107° -o5y1
1DM-0°%W17°,2011 92100DD 3, '0n NPT 97201 ,°32°0 DMIAY ,”0%°29Y 09202

.34 YpIp ,7annpa Ty 932 00¥nt 7 (1992) LK ,I9I0

1°P°°n DAIhpR SR Hw PRI 7°992317 ,0DWN PWIR 1°2 11”7 (2009) .X ,79DI10
191 NVIDIOIR T AVIVORINAD

$7IN2,7DP0IPINTI DTN’ 11270 HXIW 2 0YNIN*-0°27Y 0M” (2001) .0 ,ANIAD
TDY0T2°IINT 122K 70,7 NOORIWT 77202 DINAR7Y (B°3TY) LT ,0%AY L,.K LIV
.364-231 AmnoA

YN MNPN

Al-HAj, M. (1986) "Adjustment patterns of the Arab internal refugees in
Israel", Internal Migration, 24(3), 651-674.

43






NOM NINNANN :MPY MYV

AWVNNW MIMDTN 22N NUNT 7'V 1712 MDD 110N ND2IN NTaWi
221 N7112 NMAWN 20'N2 MANN DR IR IIMIuDNN1a 11280 NX qnu?
201 X' ™M 201 NN

PYPIPN INNY 913 11 VT

mIpn

.13an0 5w nIpeyn mvnh wawnn nuwn IR DD 01w nuw Sw open
079X 0°2 277 NMIWN DR TR KD ,NMIPYR IR 09505 19K 0 NVw Noven
DRI 2 0°3217 7DIN Y2 APYROW 1010 07 .02 POV Ipnn TIRD DYMI PN

237 7132 OPIpn DX AR 9awa MY nvwa ompn

NPy 1IN 0NN 77337 PALY DX 1TAT, 72V 1WIRY PP 17732 N17IaN
0°nODAN 11°°3277 PRLYW DX 1IN 1TDPA AN KD N1°IONT 1NN YR 0K
DO RLY YR MW NITYI 12,287 T30 HYID2 .0p0YR DOWINw OMIRD DONPIM
nLWAR 25797 77 ,7°°32% 59107 nbwaw 19IX2 0ROy 0 RLYD 0°NH0an DU
TIYNT I0IR AR 2°AYDY MY 172 AW 300,17 AN nuwI nptyn 7aond
XD AR 0°NYDY 92°3 700 WO DONYY LMW NP2 003 2°NRI DONLY 1IN

.D°117 07IN°72 ANIWR 7307 KX TN KD WK 72070

1132007 °12I0N2 7X9127 °17°Y 111202 ANNDNG HIAIRA ,2°yD Twn bya PYPIPR ORNY 1T AN *
n2w O 97y NIYI 930D 17 2007 NIW TY .272K-2N NYI0I°IRI 7D°0 NYIDIINA 1°713M
1912 TInmn LOwHR N°a THY

45



"PTI2 M VT

MUY DR DY nyn 7105?27-'! 9°937 ,MD%p hwInn YIIPY NITAR NS NIn-by
D°nLWA NITANA DIPRIPRR MIyN> Ny z7'1|7’!Z? DA TIn ,1°32% oM Mwn
JPINNAY 0 3R 0°3an0 3109

DR MLSAT NMWa DmIPR NI VAP PRI TIPAY DRI N12noT 9°02 by
DONYY . mIpna AIYNN SW nonIn AubRn NY30R2 NN 11773370 CRYY AP
512 IR NTN°E NTIPUaD ATV Y 1732 N°390 N9A0Na DALY Wap)

P2 V1P TMVILLOT

LTIV NP2 TPy 1°°32 07350 Dw NIRTIAD 0n°n DR PTAR 113 13000 I
DIP°WY TMIR PRWMY NPRIDT MLLRnT YW Inyn’ onva oonyd pnw XIn o
LTIV NORAT MR NIRRT N1 P 330N 1Ty .NPYIDTw NIV YW nyIn
,DPY AYDW 9% 7T 1977 DONYOW 0AT,7Y 112 D730 mMan 107Ipn nnyh
5y Anawn Su a2 Man S2on 790337 AN PIN TV 1Y 00N 0INNa Yond
nLLAN2 1MPRY DT AT WD LRI KD XIT TPV 1712 D290 TIPRY N1I0T
%032 DI°937 31 78D T N1R 0 .A0W OnY L0INT DIDT .mIpn Ty Dw nomi

D21 0221 NI WK AP Ty mbya ,mi

N1an

NI 5w (MY DYIAT) Anawn XYl 9900 ,11ana NI NYY DHDIN MWK
7T IMRNY 11°0 .0°92Ip0 0URHY MNIPY WD ARAYIT WOND LPYpIpna
0% NN PPV DR ADTAN AR By 901D 1 0T ORPWR 020773 PO 1K
X9 YDA MY 19X ,0°N0W YD 1AW MNWA CWIST DX NIM2 Anawnn
,(70TAN 23007) DPRLYR DX TTAIY AWIR Y 1°°32 173002 X 13 7Ipn 00-5Yy
TI2WN2 DTIPT 2872 K2 VIR 1ITANT KD OXI ,MINTIP N1°I9N2 1IN 19K 12
SR XD AT L(70TIPT 23NA7) PN AN XITW XIN2 LIRT DORIpRT AIYNT A

.9233m71 °p50 MW Byas Pawna Xaw NP 9190 ,0%°p oX

WK LMW .AMAWT PYeRa Man NI Y 17712 D°100 MW RN DY Anawn
DR qnwb ,17301500 A9WEIN WYNIw Mot Dyan nwMT ,n%ona IR WK

46



0N MNNANN :MPY MYV

noenn @bwn -5y IN1WYNT DX W 1900 NI19Ya Pty RwIID 72080
X377 AW S0 07022 1Y NP0 AP MK N12pYa 19 179w AN
712787 DX ANW? 1300 NPWEN YN PYRIpn BYa 17591 *nNan pIx b 1y

amwynna

PINA 'R 196 Y0 .ANAWH DL 2IPWH 7°INKR N9 173300 79D P XD oD
0PNV PYRIPR DY Anawn o mM2axd mIpnia 7IYNn DX PRon ,a712m 1IN
INX 9P7 TIWOR TPV 1732 NION TIWOK PRD AR KW N°31300 79IYD 2pYy NPy

ATI0 WINW MWK

nnn L,13 7PN mMon ID0RIY MY ALY DW 0Iyn an ,APRWA DIMYyNm 1NN
DY I NVOAN 02 NUYLOW WY IR TN LPYRIPRT DR AW 1ORY XY NTIR3
X7 OX X, 7275771 371 WIN W IR 72P7 IR PV 17712 17350 707 79I 120K 13 73pD
7PN %2 UYL W AN LAAWR PV 73732 M2A% 2P 0702 IR AN DRYIS
79591 NIWIRMY NNYP 1Y 1732 D10 MIXIAD AWIN 7970 awynb annn 13
Hv°71 N23% PN ©°02 0P 1991 7NANTMINTA 1Y 12732 11002 KIT ARAWnn Tpn
79790 1PYR 13 73pD D% 7IY1N DLRRATA NIRTD Nwpan NwUhY 1073 Lanawn
D=5y 211 NIAK 775 ANZY LA 132 2100 DX 021979 7Y 1012 nIanTD

P 17732 PP1on

*D5 [1IYY NLPAT NITAT Py ARawn Pona 29100 DR 0025 0UWRanT 19K 172 P7ann
TPYI2 07350 AVDAN2 0K IPKR 1727 ,NanTI 1Y 1712 D7I5nn phRa 13 1Ipn
1D5ANT DA 10 WK L0 DYTYING 9237 VIR0 IR ,INXY 2302 PPDIX
Dy 3 120 2°091 PP Y2IY2 W 1900 DUIYINT 12w 0% "ayn ,0°byan

.72°1 19IN2 MW AN2AW D0 YI MDY AR

NI IARD LT KD POIY 792 20w DU 107ave 13 mapn bw 3nayn n 10 oX
nILR .1°°327 NIPN NIRNENAY *9%R YT IR MPOX ,2°yY 001277 ypaa 1van
MY MINNONAR YW N1 NIa0nY MW Cnbw DR 921379 70 77PN
197 INRD .23wD 92 W NUIYR MNNDNTT DY 1PRINY NIn-5Y 2077 732103
MIpOn PR 91%2°w 012°0 730297 ,180% IR IX2D QI NIRRT MERAT X MPOX

.13 73PN *55 7731 NLSAR UIYD Anawn *ovona 210 1YY YT 9annn

47



"PTI2 M VT

NPYH MNNINAN NIONI A”1aN NMIpn

0°7”% 7D1ITIR 02IY” 172 1°RARR M3 ,7310Y 113502 PRIV NIRRT Ipnni
XDV ,27 18T wna NNDNAY 0D 71197 7N1IATIR 0°IY” awa L7N1PNIaRD)
52 9wx3 ,n°3%%12 IR 17190 K%Y ,0°N3977 NINNDNT NRYRpNn 13 ,°k50 By
79737 595 7772 1°K 12 °Y2.0°30wn 0°237n% 0°°301100 MIIINDA TNRN Op aYD
AP MPWYI MK IN AT LINDRI TNIT TP KD LYpIP T DW noynwn-In
T DIAPR N0 PT=5Y IR L,IMID YRR DY WIN LINDR Dnpn 1=y W’
DPI3NRT 1Y DIANDNM T MR LW VINORT W 1MW IRIDW I, W0 Dpm
W3 RO 92 1072 A9IYD 50 ,AnRNT YW mownann MDIYD oy ,0on°1 D foIxo

OX .D°VID MID0-1°K2 T°I2INAT 777327 PIDVW ,TI2°Y DW Twnnn 775002 NRENI 1Y
D72WINN DY A3MKRT AT IR DY IR wInn D2RRDIN O ,070In5Ra X X
SW MINNDNT DX TWORAT RIT,WINNNRT TIZD 73Y0 IR DIPA K¥NY TNRA DY 0D
TR DX NO0IN,WINM QYD D2 ,NIRTENA 19K MIIIND MWHRNT NIRRT 1Y

JORID TR ANLS QPR PWwD

SW 113207 .119917 1323107 1DIN2 INNSNAW 0IYY 7NN 7N MaxDn 0y awa
115915 197300 HW 39R12,YPIR IR DY AR WRIN AN 7N MR 0y
DO DOVIRDRT 12 PIN WP D2PNN WK 113907 NIYEAR .UNONT PNIaND 1Y

.05W 3IXM2 Y1305 515y 55191 DRNIN 11390 KDY 0K WY

P IIERDAT YR S T DY MDY NP33TIRT 97Y2 07391390 N12579) 11°3an NINRDT
ny> on 7mILIDTII LIAR ML DT 0°02 DY 11112 1K BH0 7972 00y oYX
ST PR MITWDRNT N3N N1TIALRA TIIATY ,MINNDNAT 19IX DR 7T

.0%INWn 0°37% Oy MITINNRY 0IZpn 0°9 MEpa® 79707

1. Alexander, C., Silverstein, M., Angel, S., ishikawa, S. and Abrams, D. (1975), The Oregon

Experiment, New York: Oxford University Press.

48



0N MNNANN :MPY MYV

NnPn 030 7Y 127X\ 111002 011111 1°AW DR ,ORTWO2 MY 2130 MW RLY
onnRNT MY .1992 NIwn 77012 711201 MIPH NIA0R2 AP°Pna 197017 ,71°710
5'Ii7"W Dphn v Mmna '[3’55 .D°1NDNM X 0°°132 YWY (9P°¥27) 03 DI AN
DWW MIWR RV [p°n DV’DPL) ,13 13PN NIA0N2 DYDIPRn mMIyN> Ny

Ralyjs)

INID — MA NIPN

72°07 .71°2/¥3W AXID T°YA QNINNONT DX CNAN2 NIPWR CRLbYw NysIn nIvnab
TWV5Y 5w NI002 0PN AR YA I°Y2 0170 0712737 D327 TIWKIW X7 T N7 nab
(14-15=-77 DIRDAN 0°320) AWITPA NI 7°IDRKT NDIPN 0°INT37 0 LaYH
PPN 1730733 ,177% 97271°W °D3) MIVDIRT AMNA0IANT 172 NIA0NI N IIRD
NN WYNT no5anT NDEPN DY 10127 (2973737 » NDIPNN 920 1732 MIpn
TNYCID MapYa ,1Iwn 02Ipn nenbn 90ana .nnp YD anky XN AwaTl
0°N27 03 .0°32m HW 92°3 0777 KDY 0°3m737 *7°-5Y AXID w201 ,70p2IP01YE bw
QPR AR PNIAY IRIT VLW HW ININD TINN RN 1903 ST ¥2I197 IIN2
ARTD DY NIYINT N2 TPNWA 1945 NIWA INDIW YIAT DAXIAY 7RI 1PYR
.0%327 W swnn 0775 A1n93 KD T I9IYD AW 79 ,121Y 720 DINIAT PIINRY INRY
N1T°772 717 DX XTI D°W72I0 O°PAY 1031 7ARID W 22X 012 1968 Nawa
SW 02757 .10PWN NP IMIPT 7ADDNN TIWENT 0°INWR MIY 7102 .00
VPW2 772y K7 X 71901 ANITIDON KD 1993 NIW MORNIY 73IND 1'%
TWORD NN NIDIPN TMIYAYN DI KP? ARID DY 010 17330 IV L0
952 WK ,07°7 IYI 021027 1 DW NIPINTAT 777327 N1IpNn 21100 A% A
1°Yn ARID2 MIRIY PNwpea 79°0% .0°Inwnt 0°3987 oY YR NTTIRNN pn
DORTIPR ARPIRT AX-5Y .1PWR Nuw NORWS 0¥mIEng 1773 ,0°27K 717ayn”

.0°DD1 O°KWII2 O3 7an7 73onab

PI302 7Y YW ARDT JORN2 IIDIWY ARIDY DOINTR NYAT 230D MpIT TR YA ona .2
VAT YW DD 12 TN PR M-Sy 1213-87

49



"PTI2 M VT

J1°32 PPN B T0I 131732 0°°pNA 073w NIRD TWHAY 0273737 7901 722 ,NKRD
197 071 "1IpMI NIIR By 73T, WK MNP ,0°13m N12°8°2 1TRRNT MIpHT PIIWRD
AT WY YWNT ARNT IV 7710932 177 19K MIpN L0010 D111 By anw

Jamnm 191

9017 02377 DKW MIPN IDONNA,AIWY YW XD YRR WIYNT ManInm oy
NIDIRY 173p17 TINNA IPOY ,NIM7 PR 10112 AW PR MIIPN LINT DI FT 1I3p)
AW 1797327 DD MPDH PO 0 MAnD 172001 17732 OPTI DINE 1M 0N
02D *-5Y TP Ya 0°DIDXY 0T 02T TN NRPRA ,NPNPWYNT 7950 DR
J127P 7127207 DIPIT TRIAN MI2WANNT PPN WP I P2 .(2°37°WYN) B1YID

T3P M2PYaW an°n 70007 .10 BY 100207 X DRI DIRTIT,ADPNT ANIN2
nnbynn X°,72 9O0a% 100w DCone axmIZng YR Dol avw Pa3nn 71N
5231 995 AN 927091 nown Mbaann oony®

WK LYPIP CWINY N°39N3 WAPY TR YPINA WIRWR I1WKRIY Dnn 1881 Nawa
5w Swaim Y23 11350 NI30MN3 YRR TWINY Ny ap L ANTTan Mapnt DX 9o
0777 1921 PRI Y TIN5 WIYS NN DAY 2°pTaN oY TN NTTIa0 Mapnn
YIRS DINTA APWYN PR 2 D120, MIDOX 1Y ,0IT,wnn DY 0°°R1DT 0P
172327 °nD3 MY237% MR PN 13D 2207 /707 1MIAA NIPIICH NNAN 07T
IRV 0IIAN OWIN W 1IN DI DOINTR NYIAPI 1PWYNT N30 07N 0NN
TRYH D270 1971 17X MIX OPIN .0 M0 01NWYNT DWW IR PNAwna
MIown 5w 7351 N1anINam 19X DY owwn iR ,0717°Y3 X 2°0yDY 7123-731302
TY0192IR TIIWRIY WK WY MIRT OPIN 0D MIYD NRUp .0 MINOwY Cnvn
YPIPT TWMWD IR *PIT NY 2P TIVY YWD ARNT 7I02 IRINI A9I7 Ay0IN .7
,123=°312°27 YA TITY 192°p IR 2PN ,IINTA2 1D ,0W 03 .0YAIX D193

3. Logan, T. H. (1976) The Americanization of German Zoning, Journal of the American
Institution of Planners, 377-385.
.ov ,Logan .4

50



0N MNNANN :MPY MYV

NPT WY (MD207 Ip°Ya) 0°3°0 M T-5Y MLYDINT MaRDA P nh wpa WK
071257 W ooan MRS

197230 DWW 2YIIR TN L0020 MIZIND I 77N 17 ,MIRT PN NIA0M3
WINOW T0K3 D2 0°ITR 0732 ,521977 2117V 13K 0172 07°PEN DYINYa
,2IM0M DY 0Y2MIYRn UMY 1IN D2 DOINIK L0330 DIDUDY A9aM) MwyYn
SW 7IWnT WINTY 1T PR 0UIIR2) 91T IR OKDD 000N LAY 1O0YD
0°97%y DY TI0AT 0D RN MM 7ANVYN” 197312 229900 2w Y oK
WINOWY (227317 WINTWD YT 7T anTna 2R pnnt 0w 0wIntwh arab
YR 5011 MIX YARI 0NYY .1wynD 0y wnow 1931 MPasn vl vn [
1T 7177327 D1IRN DIRD 10°Wnn v AR aya PYnY oW a0 phnn nx

IR NILINDT IRZRIY NITVOIT 777327 MIPN 03 120 YRpIpn W Yw osh
02anan by %AW IR PIN NI0N WP WK YPIPT WY Ny wintwn
/991 PINPH,MA%EY 9273 MIPN 112 717 173377 By H9 7972 150 nupnn 00w

592 22NN YPIP CWINWD 7T 02927 NIRRT 7730737 KA PN Pw antIn
ADI NY°2p2 MIMIWPI NIAAT 17TV 17V IR 030 MR 5w N1MID°D3Y X
DLOYXDONA ANWKID 170D YPIPI CWINOWA 717732 "D 9272 MW NP 677013
0°3°°3277 PW 72937 DX 197237 99K NIpn 702wy ARna 09Na N°7an NISINaw
119792 N7 1177320 DIpD NYUaR 8013 Pnpa NAARR Rt T YRRt N°0om
727997 20757 1°73pT NIDT2 NIYAIDD 105N 17T Y AN2DM 19V TWINK CWDWH paRm2

5. Hall, P. (1982) Urban and Regional Planning. Middlesex, England: Penguin Books.
.ow ,Logan .n°0ony 7213 5w mYa3n 79wy ywni axng 5102 W3R Ov 31anT vyn .6
.1908 NIw3a ©»LBWH 0°3°%7 IMAY IY 25yNT IMWOKY 1898 NIwn MIpn .7
(277°p2 017 NI 12-2 7Y AW — ' 38-2) D37 125-5 11773377 192397 Dwnb 0opoyn MR .8
3 w7n ,Logan .(277°p2 00 MM 8-5 TIY W — ’'n 26-2) 237 80-7 17y *phn XY
yh

51



"2 Y T

152°p 09/3IR DID DW IR PPN OV T0NNT TAID MYPIpR 0Py DR 1Y
.1916° NAW2 IR PN IPPAI PI-112.1920 -2 °PI0 AP0

>0 510 11120 197 KD ,119ARY 19K MDna MW 07 ,IRA 2PN, ADIPNN X3
WY NY P2 MAKD IPOY 19X DO .ATIT0 17320 N9A0H2 D IR 077700 1IRY
1977 150N XD ATRAY (2PN WYD ,071A0) DUWINY ID0nY 0OpInmnn YRR
TIRODW D7 N0 ,MWTA MD23n2,5Y102 0 pNaw 0UwIn Wi IIrD Hw X123
1T Twn2 .1°0 1001 D91377 0PI Y2IPY f0112,7Ta0 PI9a0 IR 0O Y DY IR DX
DYIIRT MDI123 .5Wa3 IR OPIN NIA0NA DOWINW DX TIDAY 11°0°37 °2 1ani

J19%991 DWW

5y53wn Logan .9
10. Marcus, N. (1993) Zoning From 1961 to 1991: turning back the clock — but with an up-to-
the-minute social agenda, In Planning and Zoning New York City: Yesterday, Today and
Tomorrow (T. W. Bressi, ed.), pp. 61-102. New Jersey: Rutgers.
11. Fischler, R. (1998) The Metropolitan Dimension of Early Zoning: Revisiting the 1916 New
York City ordinance, Journal of the American Planning Association 64 (2), 170-188.

52



0N MNNANN :MPY MYV

MTXIN'? :017'°X QX N 7w ap* qIn 221 1N MI2'XD NOWA [P ARd

YIDUWAW 77°7°D 1210 NHpR -5y [0 WITR 177320 MIph 1vap pav-1naa
19732 °11p L7321 By 9237 2I7% 02 wRIN AYIap A0 *D-5Y yap: bw
0°32m 1937 ,7mp 922 AW 7213 (72137 YpIpa nmipn 1a°03) nnp 92 0w
YID°W3 737717 MIYDE AW wRIWwR 981 ,07RS NI MNP TTIRTIR 12N WK
ANDI R W 222 1MpTIP , IO MYDE AN wHIwn) W asn Xt IIpTIpY ,¥ap
IR 09IX 739992 KD 11350 OY PI-173 DR PO TV AT 1Aan L2(byn 0o%a
PI=171 5w 1777327 N3P L7233 1732 1P DW 7172 ,71°°32 °neab ononm RIw 793

12. Willis, C. (1993) A 3D CBD: How The Zoning Law Shaped Manhattan’s Central Business
District, In Planning and Zoning New York City: Yesterday, Today and Tomorrow (T.
W. Bressi, ed.), pp. 3-26. New Jersey: Rutgers.

53



"PTI2 M VT

WYY 1961 NIW IY MIBPN 1M L(1916-1 PN DY ARPT DY DMWY DY
097 Y DI2°17 31 ADPN2 9°Y2 7S pnaw N°2°0ni 11°°120 DR

MR OPIN VAP 1INWI X5 33701 1916 NIV W IIKA P °2 99207 1961 NIw2
90°17 1°2 81w DP9 DPWINY 5w A 1Man2 0»pn 2315 DPYY MRNTY D°WIN
WX L,PDTIIR P20 25 IYIPI T NIADNL YRR *PNDY NPAIYN MINUEY AR
,2°0 W MY "PIN2A 12900 WITNR 402N 0pni "51?’!27 DX 112wWn2 IR°27

.P'l"l’-'l’]'? MIRT ’P'lﬂ’? 27127 111207 DOIOR X7 ,D°WIRwnR ]11173’? 93yn

DX 7 73°°DR KD 73wn 0290 Nanbn INR NI PN N29yn 113507 No1on
nIMa .29yna 022 215910 11300 173012 ,113500 NIDIYR DX D3 KOX pIIP-17)
TN DOYIIMT 027101 YRR CWINOW YI2pY a0 ,MIRA PIN NIA0NA 115N
»3%%93 19350 NIA0MA T PIPOY .AMINA DWW D AW INIYEARI L1100

.0 Y N

177020 NNPH NIIONI MIPYA MLVY

T2 732R 0007, AIWY YWNT IRNP2 23111V 113000 DX 13DRY 177327 MIph
MR PN PPV ,AORID LYPIP WINW 3NN DOpwni D912 3y 1A T9I01 M
1532 0PI 197 WK .AITI NINPLA, MR 1M TN 71207 S 03Iy Wil
ADI 7 TIONAW 1D L7137 N93 NY°ap’ ©°023 N°0aNY 73333 137 07,7320
DWW DPIPM IMRY 7327 TIN2 DALY NITATA MR 97 700 KD 1pva

SmIpnn TR 0°02 By Wyl 732ma

L9137 9390 3=9 0N A0 8,071 PINX YW 0oa0 14 .13

NI IIRD WONRD NI VTN YNNI ALY DTIWA 3aN2 1IN NPIPA VI Swnd .14
VWA ATV IPY DOTIWRT MPIP YW S9YDN MOWY N WMRR TP NI AN0AR "9Ipwn
.5¥% 10 w777 ,Marcus .23777 “w12°°71 10N

54



0N MNNANN :MPY MYV

W NPDIPEPID ARIPN DY IOn WY YWN ARNIN ARID 77°°32 <IN Y
7T 2%m2 .0°173D7 IR DY DIPtw DAMI I ,ITYh wewb 109197 11ann
.7132m77 5502 IRt *310 AR 97700 7780 07PN KD

771D 2I%°¥2 NOLIPNIT PAPIRTTRD 01°992°57 DA 920 WY YW ORNa
MIPY 172°1 03 NN .DNPRYNT YR YWY anba%a1 0 yn Hw 0 1om 0 nnann
T35 0°5YDR 1P 311V 20N T AT 12P0W WY RN Y 23°0an .orbwiopn
WK AYDW 270 TRK 0°°3°2 Ay NN .00 210N

i1"1201 MIIgA 0N R=mR 9595 9972) 2% anm MR 090

NN 117X ;y:m TXD 1277 233 NP DY YYD mnteb

12°1 TIN IDIDEN YA 12790 PAINT WK DWYI

T 13ni JIIVY YWNR RN NYTNN 08Iy MNLLY LY
UMt il¥AT  pppsns TPOYa) 0PV DTN 12 097 ,Mnnhn
10" il 1TWY  1v3spn 5w nwainn [2°wn 19WER (IIWKRIT IV
I'ill 1713 11347 w° pebw ,poay 1wbw 0»pnn ona 029k onyn
T I "Il 0 XN 02327 01979 1% DWDRNHT 7P m;zm mno
XY DORNM 119N 12 2372 .07INWNT B°27%% 1Y DX

7’7'7"{”'7 7713 11 IDIPN2 03 LN°37Ip AY2an Dnp L0732 oonbwb
WIA'W ATXA  n gwyn axmn bw »3wa wya rya T°5a0 TN
Upjti .0%IY3 1920 NIXIN *AWINN NoXAN

0°2938% 771277 1°°3277 DW 131150 DR DOXNAD NI WITI 91°YE 000500 Mapya
2°207 Myav wnd) NPpDIR NPITPY MANINT M3 ,0°977 11AR2 07207 DI
1°297°7 D=5y DWW MW L(@PDIW-T377 HW 209N 0P 112 MIRD

1697y 19 201 IR B

IN NDIX 17132 NHOIND NIIWHN ighivahyi MY 1922 ,77121 71°°321 NInan
"3I2587 2ANINT N2°10 TID 0287 271D AR°X 123D Yona DwInw b

LJ3°0-110 5w 1 1m0 010 NP Y oo bund .15
LRI M2 W 005 ,7avp 27,0713, NYaw vIn bwnb .16

55



"PTI2 M VT

,YPIP NP NP0 NIRIIT DPTIAYT NPIP) 1PILD IR NI0DIN M VDT T Y
1DIN2 (YRR DMIP DY AWK ImIpn No¥I? nnnnw phna taym vntwh
DWW MPWY ONROAN TNIT 71,2007 M10%IDA 7T ,0°9500 12 200 IR
AYDW N7 920EN2 0T 0230125 0OR DMLY DW NIARNID NID0IN X
239717 PA2N% 1MAINAY YRIPT CWINCW N1ION DY 7anan qwaT WK 1yn vy

SIRDMAN D790 W —

798Wa MY

D702 AMIPAY N°LII27 2P 17732 NTIPD 17732 1IN0 PIND AnTp ,RIwa
17317922 0IX .NYA AR DO2WPHRT MINIPRA VAN WK 219912 7Py 11anY
MM DXNIZA WINW H9OW IR "PIN WIN WA 172013 IRWI 1PV 1100 TRy
500 MDIYR SW 103037 1°377°02 PR 59 79723 YRR W Sw nvuapap
0PI NN MYERR2 TRYIw (PRIW 2 NP3IX IXNM 173907 972pn) 3N PIonn
Central Government (Supervision) >XIX 11190 J0I97 >1°-5Y Nan3na
0°555 N29Yna NPXIRT NINTITT DX VIO TINNT 3007 OTINNT 113905 Snbnnn
1587 (Structure Plans) mX1°07p33p7 707 MYI03 N112n N1IoN MYnRA 1Pwn
037,097 7A°%m 10 o Ipnp Xonw (Local Plan) nomipni 07300 ninann
M5 pIyImw 297 DY 9P L7mwennn XPR DITIIVLO RN XD MDnaw

J1PIPRS IPTIARR DWW 172 1P 113330 T8 137 DOnIpnn

PP MYIVLO N377°7 NP ITYIT NPYIIAT PIDNT NI Yw Innb¥n? 072077 K
19382 (Civil Service) *313207 T0MM7 7373 1307 AR Y13 YpIp WY W
X°77 NDDII 712°0 IR P KDY wn Sbn® nnvben 2199m Jonna Yw 1 nnn
11277 22130077 TN AN 13N PRI BRI JIAD 130017 AT 1°2 175N
XOR 97707 923 IR PN DY W3 IPKRY 1190 YD DR monn RU¥ND IWoORn

17. Healey, P. and Williams, R. (1993) European Urban Planning Systems: Diversity and
convergence, Urban Studies 30, (4-5).
1771279077 DYDY RO¥INT .18

56



0N MNNANN :MPY MYV

D°n1°% NYT 9IPOW ININY,1NID ED0 110N MRTPR Ipn NInn wonnn 2933
IRV 7°31PIP2 TIAINT NIIYN T KD 20T pRINAN 2N1RIpn MIYn
P50 DR PMIM MW PP 0p YR PRYAY maant YW noncint InpItn DX

SRNXY 713290 19W 1177327 2193 NTTAT N7A01n32 CWRIT 11an% YInn v

DRI 7320 NNIPN NIONT MPYN NVY

71936 DIV 17732 NTIPD” (AIRIPIY DRIW IR NNVTIN TP PPN 1936 NIwa
5212 71°7327 71390 PKWII2 37077 DX 9309 0NVTINT MNVIWT WILANY KD NN
793207 10X V27 PPN X 1773y PRI PIR By CanT 0TI SYas LT PR

YPIPT WINWa Swnb Mwea vH Xaw 937 ,3MK NN

a'1aoinil TN .IMIT1 MI0°M YPIN ,AYRPEaY 0NN
niwnA nniXitg . : o v Tge T
'E13i (1Ini NYVTIAT TDIPNA INOMDY TR Y 19032 NI1°IaN

5P MIPTAN WIART MUY DX 1Y3P O .0°°DIX2 01T 101
NITUA MTTUNT  50-150 555 7773) 73277 1020 DX ,733n 0P 103
NHT T'TTT'IT  (o3v7 »Sroavnin wnoww w9ana P *nwa ampa 97
WA ['T AT1Ai  2°ww @i 02w 223 2172 ,0° NIPI "MW Nvax)
E) b) b) "y t)

Ay panan mp;:n J";'l'ly'l'l'? :mﬂ; nyT 9P 1N DOWR3 1
29y0n% LW 181 XY ,0°72910 777327 P01 WapIwn

]
J l1Axil N :'mn MY ML) Py LW 732 YW N°n0Inn Inpibna
10AAi1 n'nai oPPW NIPW 73an N1 0°32m0 85 0 yap Y92 77T

iaa mnina .(Outbuilding) 732> pIn»

,JI05WY 1M Dpwnn DR TN NPT 11390 NIYH Yap 571am PN pIn
115 1DIDI N300 B WK IO 1IN PANIA YAP PITT .D°IDT TR MYENRI

19. Rydin, Y. (1993) The British Planning System: an Introduction, England: Macmillan.
N2IYNR .0 NTIDN PPYA TYCAD TIN ARPDHRM 132007 MAT RO DUIpHT TIYNT PR .20
.PN19723 DX 71955 070D DA M0 D PN TIARM 1733 XD DR

57



"PTI2 M VT

DTN IRNAT 173907 1,0°RIPR IRNM N7300Y 75190 NYMDHT N°IONT .YYRY
X377 71°9¥0 01N .DMVIVLD 070N NN 19I2WD NPEIRT IRNHT 13005 M
NIWnM 7773271 713907 PINA 43 PPN 07300 W XITI9W 717w VXN 113907 701
LRI TTIYND DUTINNN TIYINN D110 17172V 2014 Nawn 101 TR 1996
DIPD 11777 NPT MTYNN IR 70 DUPLaNT AUTOW 2113310 IR PINT 17Ty 09IN

R Alokivh

29yNnY 1123% pRpINnT REN XD ,DOYWNn MW NPAN Iy Awynh npopn nyo
oYY W w 73207 TN NLwI DR Yap X7 799091 0°12n0 S nontion onpibna
DX Wap Y 19732 PN .(CPOYT WIRTRR DR DWW ) MW nowS Mpeyn
SW NP1°3D7 1PN NITAN2 2130070 0PI arh Ny 9w 17N m3anT ono)
2R MPIT PwnY 75 .01 07°E 1wk oont 92237 nYIn Mpw 1aan nown
TI0M32 MPITY Q2NN 23T, TNED 730AKD MY nuw Hw anona navn
/993 ©2°IDIRD L(WRANT DW 97IER DRI 7R XDD) 0°03 MIvayh ovionn bw
MI7T0R7 "nuw 72 DX 1992 0ONYDI NIATTR DRI PW I1012 1PN 73anTn 0vpon
5y 13217 NANTT IWHK NIIARY IPK NIPNTPEY 09977 .77 02I2YRan 2001 phm
0°777 XD 17°°32 153 1% DUWRIT N730032 7177325 1IN 73360 2nDI ayn)

D211 077 CWpaAnD 173500 ANINA AR 3Ny NIIRD NIona

7IYII T2 0IN,T7 200 72 0¥IAN 7320 777320 IR *MORDY 21005 nnah
7IYNT YR ,7°732% 22910 99100 nuwn X 971 200 °3 AYap *10D Hw 1wl
7017 ,971 40 ALWA 7°37 7930 ,0°D091 DALY H°0INY 1N Y1 LW 12wa
6 NLWA 710725 770 ,77H 25 NLW DPAYA TN WINWY 4NN ,17H 15 nowa
N1°100 °Nw 32,287 9¥91 95 .07% 2°D0I NTIPeYR A90nD 0ok 10 WK 7N

LTI 7T TR MTWYA 0°PINTN 0°RLYa 0°3an P¥ID3 11PN NI

292 M9*p MYINN 0°NYL 09I ,7°°125 0vMInG 8°991597 2P NLwa NIRRT 00
MW oy ank onva &Y IR NPT NP8 NPT 70 M2apYaY 17701901 MXIap

MIMWPT NPRAY MVOAR BY 7P 13330 770137 1IN PIN2 84 PIPNA PINA I8 Swnd 90 .21
.0°ID71 TR PT0=5Y IPIDKY IPI2N ,ANNT CRHW TOM NHPR NIYIAKD 21177V 1071

58



0N MNNANN :MPY MYV

MI2IYNT DR AWTT T NTIPA .01T 1173502 T1IDRD DU DORLw 23190Y Uy
PPN

N173502 11°°32 TIIARY DONVY 2WOR) 7732 IINT NIPD 1M0TID 1992 NIw2
-5y 0 RLY N7 NN MITAR T1X°D 1077 100RY ,19922-273wN (27070
, g ,1Y 19732 17390 52 121 MIpHT 1K LI0 MY 0T
IN7'gn 07 pypm vw nown 192 0171 DX PRI NA0R2 PIAY
TV MUUAT  7rvapsy maonb mow”s npna 2190w ,71am3 Py
MW A7'A0  w»eb e oonows 172% (7p°Y now” 1209 173127)
1 IITIIY NIV MR NAYaY 22N 2 1hnY
X7 .0'0wnit '
J
N7 M129% .(19a% 72 197397) 7017 Cnvw”a Miapna
gingi xxg " 7171 |
y y 170°1577 09515 nAnn 7°°12% 10w own ovphnn
11017 171 .77932 70X 53 ,m%ymI 1135 nyaipn
n'A'13i1 onpina
0130 71 x990 ayap: axy Mapnt 1NIRA 197390 MY Pnow
' =5y 3T "5 MW ALY IPRY MUY P3w XTI 757230
Uip X7 13'771
N1 Wi nx 0°3°30 YND NPy 7I0RD nLwa awn® ,miIpnn 0T

11PN I
waAw'w inani

"17'Uil NBWT  svwvweow nvasna M Snow D930 120 MIpRaY 109
MIT'Wil NAW?71 21 P55 9707 ¥12p5 97187 9013 ,72°K) Dy AmKn
ADX DONLY A3TTANY Y 1712 NP0 DV MWK TR

111225 107D XY ,M3pN0 NPUAN 2395 IIWIR IX 1IPOITW N1°39N °0 ,yapl oY
MYAY DNYY N°I0N2 WAPIY DPRLYI DX IR ,DOAVWI 20N 1DIX IV IR
1071 ,°P50 vI1°D 1995 N°I0NT OX .Y CRLY §POI N 1001 OOy MRy
.D73302 07D RDW MW nvw 5o 10

131'7’?131 .1992-2"1wn ,(2°I0°721 NI°12N2 717712 TINRY QALY VM) 127327 PIONT NIpH .22
(1992 9X19292 23) 2"1wN 'R T2 LY DI NIPHT Sw

59



"2 TV T

TIYORD 7301072 TNE KDY MTAR R0 NEpNR DY nn 0w WwoRD nan-by
TIYNY (713 7Ipn” :19a%) MIpnn IR (3)(2)13 7°Y0 PRAYE Y 17732 NN v
D PIN2 YapAw 70 ,ANPNI ,INKRD NI ALY 770379 MR DX NIpnT
XD D73207 MWK XD MIPH IR PIN DRI MWR N21RNRT MY RYY NDoIN

.N73301 1777003 12N>

13 73PN °D=5Y ,1MIAN2 1INPW ,NIPW RLY ATV MIROR Wap nyh nyn 18
TR N92072 MIPWR ALY DX 1TAAY KT Y 1712 11PN MWK Sw apn
BalbbYaly

90 UX7Y9 :|I'DIX DI?'X .X"N1 D'PIXO *I7"1 YX¥ID

60



20N NMINNANN :MPY MOV
MY MLY Y HNawn VN

N9TARN NP0 AYIYD MAPY PYPIPRT TIY NP DYR IRSIND Svi anawn buon
AT RN MR IR 9P MK ,TOY 1732 N°I90 MUK RO 17032 115N I
D775y OXR P .700 WD PYRapnn N 15y 1A 1w on2°0 Twp N 2n
2Anawn v 270 DI IR P, 0N 1150 TIW DMK 23K X2 YN

SMBRY DY MINYNR MW LY 7UIYY IR

MYW NDOIN ¥ 1AW W 213 73PN *D-5Y MW CNvw NooIN D Inynn an .

277119 10°3 DI°A2 DOTIAT OY MINI 13K I9RI 177327 PIONT MIpHn Nyl T

13 73pD 2 7V w2 (A0 WINY X 19pn ,0°300 W) nnawn buina

7207 TNIXIY 1073 79091 0P MBAN NN PMIXMT DX 72709107 797730

D=5y VLN RPY W .ARAWT P02 20707 1073 73°32W Y 10732 01N bw
JINZY 392 97V 112 N°IoN YR 19X N1Ipn

N°1502 IIWKRIY 0277300 MY R Sw nooIn 7”.137’7 190 71 ,DhooN TORY .
MY now PRad NwaT A (MIPNA IR) N°IDNT NWOR DI ooIR ,IwIn
209NN %Y 1°°12 N1°10N2 1770 15RW 105 03

MR IWIRY Y 9712 NI1IDN WRD ,ANRDY .IN 0D AW IORYY 12wnn
(27077 13902 DALY W — 17327 113200 PPN 1IN 12 73w 1992 NIw
NINRR 3 R ORY KOX .IM2WR Suona nan mbtun 11 ,Mwi o DR DI
Y 19732 N73902 WA INTTAT PR MW DY YWY ,0TIpn 231032 MY TNuY
MNIWD YRR MY NPDY 172 M5 PNA°0 WP pRIN VR DR FI0N AR

24032 119N PIN DY WYIw 213an7

7"D,0°%w17° 7273290 11300 NmIpnn ATV '3 AR 1Y 8997 N°a NP 3768/98 K"3T .23

.("PYPIpn INR" 11979 www.mekarkein.co.il :7°¥pIpn 90K (27.6.02) 63-64 1Y ,49 ,(5)13

TIPRY NITIDT TNIR IR AW DA% 5197 ,10TI0I000 NI30Ra NIRRT DT YW MY .24
Inn oy 53 mwan w2900 1390 DR MIwTIT 727091 MAAYn 139K A2

61



"PTI2 M VT

ALY ONIR DX QTIPA 2312 YPIpT O NIA0N2 2wnb DApn ,NORHY 13nan
(773271 3507 NIAPN2 07773 I9K) 117732 93 113905 077 R0nY 0200 1 MY
2O0R% DUPIPRT TIYIN PY AR NT0ITIIR DIATING 19037 10°1 0K, 101900 X
72%21 0TIP 23M32 YPIPT I 19X DX DY501% 101 ,07101 ARNa MY nuw

PP N2 anvon XD ,0°395 anannw

PPMIDTH WK APOYY 0YTTR 3D TV YIIN WA PYRIPRT P MWW 1D
MIPRN IR/ (MPVDWNM 7137721 D100 11K 33T IWRD) MW Aman mnbynn ,5iean
2°09mm 0bynnb abY ,1o-5y 002 RN MR RLY °7IyS 101am Ionn

SN TTRING 210N

1°°32 N300 TIWOR) Man NIXY A9we apveon XY anawn buona 2°°n% nin-by
(79 0°°5Y) Anaws 03 X127 79998 7 AW W 7185 AN wIncw IR 14pn Y
nRAWwR SvOn 023 .70 DOYD N°31000 A9 192 N0 TWRa 1PYRIpnn bw
MWK M9 ,1PYPIPRA INAWR NRR TWKD 7,10 OX TWHRNN MW ALY NIy
YW 1DIN MW ALY AR DX 720090, M SR DYpn 30V 1°°32 N°Ian
DDANMT YPIPA W NMIYD 19X DLW DY apn IREIND A9 CWHINT PWa YRR
,PRMY 371N .073000 MK DY ApInD 1N0°a3 2105 1M1 IR D2pn nw an by
MR P NOY SW 177330 NDI AR 13 11907 DY RDY YRR v nhYy by X waT
SW Ypap MW NPRPW 1739027 072 0°9pn 1390° 1OV ,WINN 281031 0P 28na
IMIRM TN 7123 707 0PIV MIRT DNPRPRT Y 1°°32 173002 WIRAT 1101 nuw

.0 719IM3 INPIYIA MIRTIT NPT TP DY AN ARYIN XITW 0w

TIpN MoK MW ALY DRIV OXT .IN D237 NPLOWA 73°MaN AWK TPRYI
1712 N1ION2 MW NV 17T X D2 07pna MW LY PIATY NIWDRMT 13
N3 P3390 APYD 70% APy 73°K 72757 117732 11500 MIpNa IMpR 1Y
19732 07330 MR 7PN IR ,AN2wR PYoa2 Man nIRIPs 17732 113500 pana
AW P72 NI2R NIEY Y 1°°32 173003 97551 MIpN ¥1P0a “NanTn” 1y
NanIn mon Anawnn SN2 Man NRvPY mIponRan NYYNY NDDI TIwn NYRY
N°150 AR 7% NIANT ORI AT 7% 92 TYIND DY,V 1013 1°1on
5ya 5y 5n anawn Hvon 213 71pn 0D 7IYNT NUSAT MI0N X 2P 7Y
TyI% 023300 TIWIK 12 TV 12 0K 70 07000 TIWOKR TYING PYRIpna NMoT

62



0N MNNANN :MPY MYV

TYI92) WINT DM Dyaw 19IX2 075y a 050N 1IY1Nn NvPhna 1197 12097 12
20°3907 WK IYIN 72 NI DY 700 KD (D171917 DAt DY AT7ynn pudnn

sp=5Y 1IYY DUSAR MION INAYH Y2 MANT NORWI ININT X7 2H0%5H0 Nadh
717997 LOWNT N°2 Yap 177 PO IINA .13 TIpn

=5y INITW 3°70 A9DAW 792 N*IPHT N3O0 DX NP 7IYNN puban L.
PR 777122 9297w NRoR Y5 ,nubnan NRY 1w 590 nIpn 0% 0D
*9an MINKR 31 YW NDOIN 79NN ,DOR%R 7713 TINRI MPIYD IPRY N1Iwn
N1°151 DAY AR°AN 7IYIN DL 10 DX 1297 .0°3090 DYNWORD pprnk
WATI L. PYRIPRT DNAWAY IXOMI NPIPRT D100 AP PPYRIpn 91801
*2 K37 7237 ...72 0°*93°W NOION2 RDX N°Ipnn 11500 ©19°52 92970 PRY
72°197Y /213 73pn *D=5Y 7°N1719n02 NPMIPRR AIYIN wHANwn 12 0P

7,710 Anawn buon abwb w0 ,3337°1va AWy 1OKRY °DD 7177327 NIMOT DX

250pwnn N2 Sw NI1InR MvSnna 03 1103 BOPHHO M2 MLSAN

MWOR 105 ORI 73anY 02 MIPNT DY AN OK Yapl Ynvex 3 107 popa
28p0%0m0 No%AY 77°NDa TRV 1K RIT 1992 NIW2 NN

0K ,(3.4.00) N3=N""p 72333 PAND NoRIpHR ATYNA '3 »"Ya boYDMD 8538/99 X'YY
.GTT°° NLDWD TN 1°9T NVDIY '2D *3D2 101 I POD) PYPIPN

»"ya AT *ID °3°°32 '3 N3 NP ,717°321 PAONY NORIpRI 1TYNR 503/00 (N3 N°*Ip) 57 IR
1"y2 (1986) MYPW 1°°32 1192 9337937 °33 110/04 ('%77) X"W3A ;1°YPIpn 0K ,(12.2.01)
YRR 0K L(19.4.05) D°NYAA L7339 113002 NORIpnn AIYNn ')

,(1.2.09) N9°X 773273 PI5NYD NomIpaR 77YNT ' 0"'Ya nDOR 93 1R 17/07 (TIWXR) XY
YRR DK

IX NP I0°n 0% 112032 Y 19 kD 5K NIpn vapl DIpnm InIRG (X)13 70yoa .28
N173902 7132 PTINKY DALY W) 777327 PIONT NP B 1nbenn 185 1nenb vhminw
0o YWY appIn 30 K T D2, (Npnnn Maphn” 19n%) 1992-273wn (1P N) (270N
. S K

63

.25

.26

.27



"PTI2 M VT

L3R 17390 5w AR 0 19T A9127 107 pO52 15°12 TR NIV YA 2010 NIwa
X5 NI"197 NANIAR ORANW N IPR TP DURAN mMon MY Ruw 1% 1001
nYap Yapn IyImn NPRWA LAN2wn N0, 00Ipnn D200 Dy 0% aTp v
79°0% .2°nLW 1IN KD 77307 19w mY2wnT 0T KO 3IYNT DvLAN 03 7Y

SOWIn Ty KIT 2100 Y

2 INMIYY AYap 9w 177 poDa 0°OWIT°A 97y NTYNA 2011 NIWH NHDI AvLRn
KO 370 WIR°W IR A%PM ,3°Y 19732 173500 DY 71K NI PRLY DODINY Y0
mM23% 1073 XY ,1PYRapnn 1w 0205y 1990 31 NHIN OX AR 7177133 11I5D NIpnn
mLLART °3 NY2IPY vOEND NOYR oY NTTIANN YA NIV .ANAwa P nvaa
IR DPIYD ,mmPY02 71905 nontnna NP0 119101 1IN 137 1771V ININA

MIpDn W 10900 197 1IN IR MIPDIAW D170 *235 :¥apa N1Ion onva (2)13 Y02
P9I MIRTINN 1IN Mapnnn
0°RLW DX IR, 19IX VITD KPP 7712 IR IR 77127 00NN DONLY Wapl (1)
DWMDH AR PRYD KIM ;MW 0w DAYy 770977 13707 10731, DRy Rk 0onows
;171302 PINR
DOXWIID 13737 ,02I°N 19IR DV 2P0 ©I1°D2 717712 PINK X 7320 0N 0RLY Wapl (2)
13773 DM D137 YR PP °RWIIT 07 527 ,0°1000 MK DY 11002 10710 WK
PP M2 %3502 070 XPW MW CRuw DX 0Dy 57097 1070 1003, Mapni oo
Haivkalal
2235 ANRYPR PUIPRT TTYNN T2 YaApeD (2)-1 (1) MIXPODI TINRD MW LY NO9I (3)
T0158-1 (1X)145 ,X119 7°Y0 0% 701w y7'na 592°n 92 5y 7y7Im ,77932 0°10n 92
.pnb
7R ,APK MIpn 5w 10D nn 2309 1712 0PI :yapa YR 93 197 podh Cwankan (3)13 7°y0a
2R DI3pN 5% 1777335 00NN ALY PY 770D 70 () 73w NIpNa MNKa
,(1.11.10) %2757 730 ,7°732%3 P90 NUPIpRI AIYIT ‘3 P27 779937 8029/10 (D7) TV .29
.1232 001D
PYRIRHA DIMIST 951 DW 972 Wt M1apya NN Anawnn buvnn av .30
0°%wI7° ,71°°321 PAINY NUIPRR AIYNT Y3 27¥a Auhw °9T7an 97N 417/11 (0-°) 7Y .31
JPYPIPR IR L(13.3.12)

64



0N MNNANN :MPY MYV

PPN IR RO 070 TWpan NIa0na MWweIn 2%wa an N17I91 N0 12 7P
1510 X% %2 79YR DIV AYap L0 %% NMIOIT NE0IN DRI PRY 117D .2N7onan
NIV NLSAT DY DINK IR 12 NP AL 71 25wa PRI 0%a .wobDnd Nobh nva3b

T 1P7AVA Yapaw D3 1297 P 10 AW maw XD Ax v

SUBWNIT 17T NIA0MA 11707 VI3 XD PV Mana nxeh yaIpn IvIng nORY
NVLAT TV KIT YAIPT IYIAAY DINW 1721 17270 TWHK WOLDMD 177 pODHY DA
NX 205 QIR 77 00 T DD ‘23 HW ANy apn DR DORIpnT aTynn
DNM3T N2RIRR AT TIYNN DLPATY PP ,ARaRE DYIna 171V IR Dwpant

:VBWNT N2 PIWHAY .NPPRT N°I902 AR APRY 92yn 1ypapna 9ixoan

7,712 0°°93°W D015 XYX ,N*IPpnn N°1507 11952 92372 PPR”
2197 MRS

M”51 DX 72°19,(2)13 73PN °5=5Y 71°N1719102 7IYNN AWHANWT 12 DIpn”
71772 Anawn Puen obw w7 ,1337°1ya AwYl 1ORY °53 ,7°3a0

1°YP9PR2 N1”2TA S5y 7nw °n RIT A0AwnT Suona mant bya 7 ickistriaRy bl iel)
P RIpnn aaynn nuLA TYIN2

S® 5Nna NS5 NADIN NXR NINNN DTN nvgnn
nopn

*D5 INLDAN2 NIDTT NHOIN DX MDD MVSAT WK ,MN0n N1PHRIPR 11T
13 73pn 0% ANLSATA NTMIPRR FIYNT MY abpn Yw 7050 nvopaa 13 aIpn

NDDINA TAVH APYO AONNA AT TWRA .N%I15N2 YI2pY J2yn 0°77nn Noown by 9217 ow .32
5132 RITW 7771 NDOIN MApYA AW PLonn LD PUIYn 17032 1IONA PINa Nwebwh
X737 MIpN2 Y13p7

65



"PTI2 M VT

TITWIRD 1PRY PXIN2 KOR ,N1IDTT NDOIN DX 730N NP1 7793 19IX2 7K KD
ALY NDOIT? Y3132 TV NLRAN OXY °D ¥apl ¥79°3 9023 1°7 poD1 .19pT NNA0N3
PRI TIWOR DY 77313 71 0232 AnAws 7730 XD ,05p0 Dw 7972 Dumng My

01995 NN $PI2 P00 32 1IONR PINY 149 7°Y03a ¥Iap RN TR
IYNN NPT DIPUWHD 190 RITI N8 0= NIITAINT DWATD NITWDK 10D
XY WY AP NWp22 NPUIPNP AYLAR 9TY R 17129 1135nD nUmpnn
DR XI0ID 7987 ,0°350% NHOINA ,AIYIN YW NUIWKRIT IuPRan 20 ImY 103
TOXRI 1PN IPR NPVIPIPT VPRI NII0NA FIYNT DY ANy PP .anawn
bb3 1907 ,XIDXR ,A9PNN P20 YW 19102 NP IWKRIT nvLhna b
7IYNT DORATA 0N YIPR WRINA °2 I 1071 XY ,79°0Y .APpnn TwIRD K
7°1 X% %5 77 9vIna .anawn bvona man o'pnn 0% NboINT NI30n2
3970 700 KD 0IYOw KDOHm3,7937 B 19102 1907 19X NIPW NYY OX 7102
0°IYEIT WEI2,M2WRN 2T =5y TwINY A%pRn DWp2 WK NIA0N ,0IAK)
3 ,A0PANT ... D1ITAINT DYDY NITWOR 10K 21099 MY ,pIna DwITn
nopn b P91 w973 NI ALY NDHOIN MWK TNXY 00 0°0Yn A 03
7. N3N SU°n2 YPIPa pIRN DX 2°°0Y 101 19102 PI WK ,PINN D=5y

:0OPDHNAD 177 PODM INVOAR NX LOWNT N2 NN IXD D3

"D 171°32 N 103 1773V ININD 190 ,LOPDAD 1UIYA DX NIW T PRI
TWPa DAY PN L0 AYap NAMT 7T DD ...3°0 Y XYY 20N npn
NAwn SUona 17y ININD NWPART DR 270D DIpR 177 09, YV M jnn’
nPRY 9ayn PYRPIpRa P10 NINOT NANTAY AXUAN AIYNT DudRaw 1

7, NPR D250 WapIw

NTn5n (0095101 7771 033 1°°1y2) I° ]1"737}1 vOWNI N2 Y 1771 °P0D "W DR"IPp
X277 TN DDA 2 DPn2 An2wn DIxY ﬂ'?PﬂD P3N PRY 77 PvOAT 0D

INK ,(13.9.11) 'MXY 2" Y2 T9°3 *023 '3 N1IOT HY 020237 099,273 HOX 1" 7664/08 XK"Y .33
YRR

66



0N MNNANN :MPY MYV

TWXIY .DPIPRT N°1903 IWARIW APKRD 92yn 1Pypapna DIzt nMIoT nananb
MWK QY NIRI ANAWAN ,APPR Dw 77202 NSO ND0IN DX 7NN 1IYNT Nubnn
Saopnn

"voY%91n0” NadN Sy nNpan

ORI MI2M0 PR NPIPR TIYNDY 922 77pn 1oDNo NO%R DY N1 NMRUan
nODIN MWK I DR P Nmon Y 1732 1°30N3 0091907 19K DY 0onvw 77015
19°7,83099 91377 11300 MURD pIna ¥1apa 77900 k5% 7y nobnna nor
%% 79197 AR 73T PIANT MIIPNA 73PN 0D DYIVIY 02PN L TIWOKRI TN
777327 113907 PINA DWW NHDINA NN 1K NIPN 19V ,ARAwna Man

SSmawn Svona nan Iz oMo

,0°79Y2 MVSAM 177 *poD NS vOLDAD 1°7IYa I POD IV AT TN
5w MR DY RO NPSIR IRDD N°I90 MO AR YV Man IWORNI
N°3902 NP$IX IRNM N2300 AY DI RS Nwbwh NDoINAW DA ,NLTIDN N2IaN
P390 MY KT 19K NP apa wowni SIrEn . BHanawn buona man nasen
P390 IR MM DOWIPRT IRNN N°390 MIKTIT DR M0 DEIRA XD

MW SUINA NN NI NIRRT RN

Ty 017192391 DY DOWIRD MWl NIARNT NIA0NA MW ALY NODIN °3 1K 2IX NIYND .34
7°¥02 FINITY ,877°3°31 TN, WIANA 727125 I01n D100 nuwan 5% X WIART NOwn 5%
n%pn SW 750 DwMT AK 72°0%1 N93°3 17010 AN K LTI PAONT pINa (1)(2)151
2P0 132 ANAwn SR DRWI TRY TROM)

.2014 NIwn 7°°337 71207 PIN2 101 PP N 2105 LODDAD 1°IY3 111 POD .35

,7IP0 mI2m Anawn Sven” ,(2005) .3 ,73°P0°T (03 IR ,1BOYDAD N257 DY NODII NP .36
YRR ORI 65 '0Y ,5/7 PPYRIPR /200K

.DTIDM 17300 IR DPRIPK IRNM N73202 NIaR NI 110D N3 wrbwn nooina (37

TIWN PID RAVT YL pID L2 MY MSYR 2317°Y 13°3) PAaN L9712 .2 :7anTn XD .38
.2014 DPPWY TR ,770T7127 DRI PEIR IRDM N°390 [Ion anawn v’

67



"PTI2 M VT

13 73PN mMon NI°W Rbw NT372 NPOIT BOYDHNAD N2%I 172 ANwHT FI0NT
DIXTIT NOY2 NU¥IR IRDD D790 MI9n 2w Svena nan Myapn mobab
N7 SW T2y 72077 Mapya Mana IR Puni cuowni 23130 XI,Mu1Ien
X377 7073 AMWA 7397 .MANT NI IMDNRY NLDR D730 I N°AIPR IRDD 13002
JPIPRR NPI00R DW NIDT 12A7I7 12 IMINAT TYIND Manm N7 Ty nyUap
Manm DR DY2Ip vOYOHNAD NI5T TIP3 1DV ,MVDANT 172 YD T3 ,Wyn 1DIN2
Y12 PYRIPRT Y2 XIT NN KWW 1 797091 DUmIpna 1IyNn nubnn ayms
My2Ip NUXIR IRDA 7100 MIDN IRAwT SN2 MpoIvi Mo AN Dubnn
Wpan K37 MR XWIIT KD NUXIRT IRDMAT D100 MWK TYInD mMang nx
51712 2MD I MTY RINW 9120 PYPIPRI 991 NYIYDA XX DYIDD 409000
mMan 1°1ya WK ,PPYRIpna 1MLy NDIPNA TIWIRY 7YY DLLAN 1732 nnawn
Ny NI MANT °2 707505 02INK1 DPIX NIV NIPIPR NXIR IRND D700 1°A3
512° WK ,77°°3377 077 DWRA YA PPYRIPRT PYa 12 anm 100 17032 9070 K
OX ,M17I9T7 IR FIWORY NYXIRT IRDNT N°I00 MWK NYA PYRapnt Dya mn kY
n0°50% ©°I07 PIPA LPEIRT IRDNT N°I00 MWK TN INRD PYRIpn IR w0
nnawn DY AR X0 ANWRA 773102 1P LOWNI N°2 YRR DIRTY 1NN
AY 3D °2 “1yapl aw NN IRDM D°I0N MWK MAPYR TIY DT — PYpIpn
oy X9 717732 907 DRI QY 7 W2AAND PINY 197 7°Y0 755 3y an MoT anvpnn

4298007 D390 Sw amoa

,(23.1.08) N5y NI%3 ,712°33) PIOND NUPIPAT AIYIN TA3 B7YI T°39IK 2°3 2629/06 KW .39
YRR 0K

IR NP9 ,7°233%) PA9NY NP AIYIN 73 ARY 37,100 19°KY 1130 5619/05 (X”N) Y .40
2°a8-5n 71273297 11390% NIRRT AIYNT 09-217690 (X7N) R7WYAY,1PYPIPR INK ,(20.1.11)
YRR DK ,(15.4.10) D212 B *HROXI0 MK A T0I DORLAn 3

1950 NIILIRY IS 17732 PN RIS NIWORMI ‘K36 ID0M NPYIN INNM N°I5N 1Iya .41

DIYPWII NIAT DIPWIIVIKR 13 3 13 NPT L1321 PIONY NOEIpna 1IYNR 1560/13 1792 .42
JYPIPR DK L(22.7.14) IIRY B7Y3

68



0N MNNANN :MPY MYV

T2'9WU ' AN (DX DIP'Y . Y

NPT INRY PP RYPR 197 POD2 1LY LOWAR 1722 IIINRD AYaPI NITRD WA
IWIPIW NIIMR 7732 NIMIDT 1PT NORW2 203w 1177 .37 79903 [0 11770 nwpa
5w NI5Yan NOIPNA B Mamng NI WK 1900w NUPIpn IRDM N°1on3
09X ,7°Y 1°732 07100 WK X7 AW DX IR0 TR 0N VIR 0D Yapl W
9X°W 7Y 19732 D100 MUK 25w XIT PRI 25w 10225 *3wa nwnnna anawan
nya noTa Hya 1w 999 Anawn YA Nan anp 17337 231507 DROXI0IDT DX
HRYXIVIDT WINOM KIT WA 25WA .A17ONN DY 19K MIMDT AYApW N3Nt MWOR
,T7127 9077 MWOR NY2 YpIpa M1 Y¥a an 12,77°127 90 MYENRI (P20 IX)
DRIZIVIDT DR TIXOW NPIONT TIWIRY DY PYRIPRa MO Yy 100 XPWw 0

X°W1’23°192,/NXI N"Ya 19 P"?R '30°°0Yy23,7°°12) m:n'; D°PIpna AIYNIN 5255/14 X”17 .43
JOYPIPR DR L(2.9.14) 971193 'K LDIWT VOWNT N°2

69



"PTI2 M VT

W RD (127 By Abnw manm) PRUXI0IDT N7°E° 172 Anawnn Dpbn L23000
523pn 592 1DIX2 L1y DW 1DIAD 11237 XD 171V X7 (T3P DY AbAw manm)
5XXIVID% NONK ANAWRR N3N P ,0°2%WR AW P2 AN N Dpbn mhan®
5X¥IDIDA DDA NV 1AW IWDY AN°XANI (PINT TIRD 1707 XIT DX KOX)

AWM TN NYS 313000

D1>'0

MYV DR 177732 *ALY NDOIN N2PYA AR HUIna NN NYRY pOIY 77 MK
72°0%) MIpn IMRD 13 °Y02 1992 NIWH 7773371 NN MIPNA IMPRY MY
N°5%97 07 HNM . (QYYIRPHT DM P2 WINWAY W KW 713 73PN KNI 7190
5112 2197 2°20 NPISART BIR,PYPIPRT MW DX 75YR MW RLY NDOINY X7
AIIPRY APWD 132 IR Suona 205 NPT MIDNOR NYXWH DY Anawn
TIPRY ARAWN YV 210 N 7773 ISR PIN TIYA L1773 1907 NP2
W RI AP PWOR LY 17732 N300 MWK 7252 AYKN AR KW N°31350 A9Iya

A0 WM

musnn 33% Y% 7p0aw voPEHD NOYA KT T A°AI02 MR NYBWNT Aa%AN
TWHRW PIN°AT .13 7IpNA 7MIpRY Anaws vona mMan nyap 79500 .o
DX 772°097 ARy TIPNAY XIT 77732 13000 P P IR AR-2Y 11 nuwp
1°732 0390 DY DwIAn 2100 2100 DX NIRTY v 79091 ,7°Y 1°12 1°30n2 Mon

Y

ORI DRI ,MANT DTS YIPR TN N — X7 FIMIY DO AYRY
WP 2 12 TYINT ORA 2MIPDN 1IN 12 TVINT ORA 2DIPN2 NANMAY N2Ion7
DOIYIAN 12 .0°DIN0 1K T APKRY 27712 Hw 172 Mot DR wank ot bya
AR 5y 023w 02arn YI2ph DR [ W YRIpn TIwa MW 190N DYIWDKRT
172 1 A9KWT NI IR 0°9Yan 10OANT 0TI AR 10,795 Jayn .mon
O T 207MPRR NYINT MR NYY Mot Sya X i 201%wna an notn vbya
nya NIoTA BYa XMW AT X 213 73pN 2D=5Y DOmIpn 1Ivynn nobnn nya ovbya
TWRD MIYT PIPU 1IN T APRWA 2ND0IIN NIDNT DR NWHHRAT 1712 1000 mwpan

70



0N MNNANN :MPY MYV

TV NLRAN TN XIT YIPT IYIRAY ,LODN0 1°71Ya 17T pODR TIIRID T
N2 5y .1 193102 1WA pOY KD 13T 107 pODW 0AT,13 TP DY NIYWIn nonipnn
VOWNT N7 HW 177 POD 2 AIRDY ANITI NP2 NP 2000 NIWR RIW VOPDRD
1°°3¥2 P°Y2 vO9DHND NOPAN MAWN 117 PP N2DI YD 10w 2014 NIwn 1LY

AT P32 M2 0K TN 79097, 1IN 00 yapn oIy

,0792 MW *nowy 5952 17330 bl 17°1¥2 D°°YR DIRDONAN DX *Nana
nwawn P'?i'l 727 19100 %9 X135 713110 TN ,9RIW21 077277 MXIN,IDIPRA
na%Iw 77°pPonn 5737 1173902 *3wID Y90 AW NIn=5y IR PIm 777127 Dapn
oy InKX 7%92 0Ty ,4DRW 2 0 Tnnn m3ann ﬂN-’7S7 1P RLY Y0 Ay
oo Inwn 079985 MIXRA 210 DRRNM Danan Hw 'I"?HND 17712 NIPNY MR PN

13X D29y

73102 MW SUon2 21°0% Y2IP I3 NPRWY 23wap ¥953 333w 110070 7397
TYIND ANAWAY YRR IYINT DR DYIPR NAWID 7907 Dm LT 1107 X
MPIXTIRT 7Y PIRIT MINKRNAT 20 DX 72DRNT 0D, MM DX 2°070° 7ubnnn
103 NDOIN B3 WK 0% 132N 1720 NDOINT 12 NAWHNN AR, YR IR
721 070X 71327 DW SMPR SBIRT NPRY I ,07INwnT 002937 Inxy 0RNnY
P11 DINNDNTT 9372 WINCWA 712780 313000 2nnD "1ntIdn npIn 172 oo
nuSAT WK TYIND IRARAR Y070 DX DYIPT BOPHND N3YIA PN ,°IWID 903

habalh

7IPna .a%PR SY PR NY pI2 MY SR NHDING AIYIN NLRN NYanm onyb
moIPn *nw w2, 119 2K No%R Y% nnaow 11hyn vown N2 navab oxNnaY I
221979 7IYNI NLLAR 2P ,ANAwAT DRI DX NIRPI DAX Anaws anawab

MW TR NRYR 03 TIAANT PINY IR DRI PR APW 1007 PINY ,POAIRIY TV .44
POPRIAY 1DIND 2113207 TONNAT 1720 DINNKRT 72 AR DY O NP3 KO 31000 Jonna
MMWI D7D DRYpNR KD DRI IR PN KDY mon Hrbnb oonvhin 1ovmn Jonnt bw
D07 RNMY PIARM NP3 KD PRIV 2 N3N .APDRTI 133000 MIAT K7 DIpni TIvNaw 19N
.°N19723 DX 71995 0°p0ID *nha Mo

71



"PTI2 M VT

NDDII IMAW (VOPDM0 N2DA% OXNTA) AP PW 7700 N pIa NINAT NI DX
TR 92 ,7%p0 SW 9772 77012 9077 DRIV N9A0M3a NI WA 12 TYINT XOY
N2 5w X7 AKX 793 %023 DO 10ANa NI 7K T N1IWID LIAKNAI RITITYIND
TYaPY T 202 T 1DINA APOYY (2011 NIWH) YD NNOTINN 110V vOwnHn

JI9PRN MR TYIMY Anawnn 9o DR

72



2D MW DY — 76 YpIR” 1Y mapya

"B MY DY NNIPY DTN
m HY NAYNN NITOR — HNIYI
MY M

MmN N2 NINTY TMUIR RN 28101 ARWN? TIUNN 1210 "N 129N
01w™?2 2°D™ 11MNg RN "0 MW7 8102 1117 NUIN D NNT1.0°27
R0 V2

, 000 MW DIYY 19910 HNIN 0T N1 V7T
729N NVIDININD 2332 11711312 DVIDIVNIN LIPNN NNy
DY5WIYa

YA DN DX 17209 270 NIDITA QWA DIDTYN MIWAINRY NIDEAN IR MK T
M2y DY M2 1112 9950 NIDXN2 99107 0T, DRIV PNV AN 0N DIRPY
790 9 7°pa,79m 7707 .00 112122 73100 AYIKT DX 1200 270 N2 niwb
YR 700N OV QWA DRYIYA 91T°AT OY ,0Wan 0 YW 09D0M DIXNT OY 5N
5Y1,0°5Y YU OWMI DU 0 UMINN-1"2 00NN DYDY AT N NOYA LYRINN
P3N DY, DOIRT 20X, NPRIPRT DI 1130 ,00073 PHwS novinba 1o
MW ,MY AN N1Nan NIRRT TR PR 22 03 NIAN ,73°307 NIATY TN

IV TR PNDWT TR 000 MY ,TI0WnT 98 NIX2DY NUXIRT

719D ID0N NMIYEARI ARWNT TI0HR 2311V AT 0N DR IO 1003

SNPR2 1Y A bW 1w 70K .1

73



POT NP T

,77I N27922 9337 91 DIK IR ANPRY SInSR AT NI AR 10D NRYZn .2
2177 TAR2 IR FIPR TARD2

=1°2) 023197173 023307 W PP DRI LY NP 002 Dy .3
STWnTA ©IPD XD T2 P L(@70D

nawn® nwnwn 07191727 0733010 NIYN A7INAY TIY2 — NNY-27 vInY .4

DIN 1 DIPPW NWH NN WINW MYYY 0% Fw2° 1Y 7Y 93 00

DR D L0331 O DAY L(TIVY P33R I LT3 Manm ,Mpan Npha)
LIRMPA 1 MR XY DK

2°¥pN2 NXTY,I33 1 DONDAY NP0 PIK ITTIYUW 0209050 090 mne .5
M%2Ipn 21177V 113730 DY MININDT NP9 DIyen n11byal nvone TIn)
.0777Mn o1 p’n 935 07w 2 702 PUInN 0O 1T 70K AInxb .aro

MWK N3N .7°9I00IR 2073 1DINA AYHRLIT 0731720 0213007 NPAIPII0Y
Y190 *3pnn "I hwa 2010 NIW TRM DN3TIN PIRT RINT 7221913007 DRRNTA
T932) @°7 MID°K *IpNa AAYEAa MY ,K20-9D22 ORI WK PRI InpITY
7°NW on NI2°K AR 17700 ,2°°m3% 110w ,n9a3n *nba pwa 923y NIy ipn
.07D093 Y121 23pNn 23w IPIT D7pR NI2°TIRIY 00 MWD NXPnRa (P00 nna
,IT W2 NP 0YTIAN NIIDWR T332 PIDWWY Apn pn whwn 0°-n23 1phni

S1177Y-172 w023 TIRY T332 DID°05 1pn pn XIT 79192 1pnnm

DX MW DPRIPAT DMIWIN I 7000 WO 311y 10”7 YW A%ph wnnwn
nPDIYN MINAT NPT L0PNE D2IX NWTA MDY MNNDN IR 0P mInen
09 TI23 DPRWNT MDD Bw bYW NN .OIINT 2R DR MRy ,MpIIe Ninon

JDYPWR By 73mn MDWh MIpIPT 1990 N1y, DI RIanp mnton

5Y noI5NAT NPYIN NIV DY 1750 D2IpNNRT DWIBY NbYsaa 11°0°Ian

IR ,0°17M3 5w 27 90015 0729 MDY I3 231T°Y T31 °H2 D10 .AanT Dwp %D
NNIDTA WP WO ,NMINN-1"20 NYYINT DR D9pwnn 207 van x5 a2 P AYOX

74



1117°Y 11 HW NAVNN NITOR — YRIWIA 700 MW7 07Y” NRIPY DX

113207 DMWY 7IN°W2 1IINDT WA N2 YRRn Tpnnw °n 1°KI1,0°2970 NINa
LDPmIRDT DYTInni Nahbiabivialy

@M NIYAY DYIYH 1NN NyNn

SW 7awn By nInn-1°2) NTL0tHIT ,AD%pn %2 Danoab — nUaIvITInmD nona
TR 0 NI NID NOYINM MIAIN T DY WAT2 (W) 1IN ,AI00K) 933 )
0°27MYn 0T D 79IYDI MINW3a 12393 MPNw ,°9a50 arn NnD 910 Ty
1733315 Y7379 570 LAY 7IT0KT 19IX DY MmN by nbopwn mbanon 70
,0°33301 ,0°A7°) XWI3T 2°30 A»WyN YW MINNDNT 03 TWHRW ,2a0 ) 0P,
310 TIRY 0237 TIWN IR DAY TPATNIRT TN Dw 75237 22YO¥N K L(2°373p
T YD Y00 Wi 72 QWY .0nvvpn AW 17T0K 0% 01°2 0°anY NoyIng

JPHIVOINDY IR 13723W D°3INIT TOMI 11°0°30 VT DX

723 TAID 2Ip” PIRNNT 701 TR (X) B 23731 LIWD PINDT — 7R PN
NI A5 792V ,II0D L(WHWI NYPATIR DINN2 3T 703 7319”77 AmT 1DIRD)
N2™I% 5w 1 110 0K QTR IR DPRIpHRT MW 03T 1PN L0100 b 0onn
791 N7IMIAT NN P OR apDaR AXIPa DY nUaIpy A97an0% D130 () ;0N

L0917 TARND pDI MWIRA PW MWK 100

0INI% NIWERT DX 073579 1270w XD 17IY PRIW2 113907 DWW 11273 ,019°07
0°9%737 ©°°71297 DYIANK QY MITHNNAY — 117 337 0N — 22307 ARWHT DX
nnb 7onY 1% ow SR 70on MW 0UYY 199007 .0OXKRIAN Y 23hnnn
X 2 0999857 0OXIN% DNRRNT DN TN 1990 0IANKRD TN YYD 7Ivn
-1°2 79D INPW W73 02IY3A 771707 7207 77X KW DR Yoavab 10 XY oy
PINN-12 73Y7 1AW 7770K WI273 MWOK? 7277 .MIRD 1A% NIV 1IN 0TWn

ORI 2 700 MW 02IY7 NX0% OXINKRT 3TN 92V WHRN XYWL

92137 ,73°207 N1IDY YR Ny ana — 712030 ﬂ’J1’?1PN”D TIWNRIY 00D
87-88 :(4)8 772 ,2017

75






The connectivity of Haifa urban open space network
more traffic than narrow ones, are lit during the nights, are noisier, and are

characterized by longer gaps without shelter. The additional filtering leads
to the final selection of paths between the given origin—destination pair.
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e If C > C*, then P, and P, are not connected, otherwise.

e Increase the cost of every cell included into C, by AC, apply the
algorithm again and obtain the second least-cost path C, (AC is the
incremental increase in cost).

® Repeat and obtain all least-cost paths Ck satisfying C, < C*.

e [Establish the movement corridor by combining the cells of all paths
C, between P and P,.

The lower is the difference in cost of passage AC, the better will be the
representation of the corridor. At the same time, the number of paths
found with path cost lower than C* will increase with increasing overlap
between the paths. The choice of AC is thus a compromise between the
precision of the corridor representation and computer performance.
AC should be expressed in units of the cell costs and, thus, depends on
the way the costs are assigned. For very low AC, paths overlap. When
AC is increased—additional distinct paths are found. With a very large
AC, paths are completely foreign and certain branching paths are lost.
Optimal AC is when most part of the paths differs but not the whole path.
Varying this parameter alters the amount of redundant paths found. After
experimenting with different values, we chose AC=0.01 as it gave many
redundant paths without them being too similar. If totally nonoverlapping
paths are needed—value of cells of previous paths increased by infinity.

Next, postfiltering of the found paths is applied to the paths. After all paths
between a pair of patches are found, some of the paths should be filtered
out based on the local conditions. For instance, a porcupine may not cross
a road 80 m wide, even though the total cost of crossing it is within the
maximum cost value. At the same time, it is capable of crossing several
roads 10 m wide each. This is assuming that wide roads typically have
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(6) Construct the new resistance surface with the found least-cost-path

“spent” cells values increased by a value of AC, other cells values
and open-space cells cost values remain the same as before.

(7) Repeat step 4 using the new resistance surface.

(8) Output: The multiple paths with cumulative cost value increasing

from least cost to the cutoff value C*. These multiple paths comprise
a complex link pattern of the possible choices of routes, the corridor.

Formally, we establish

every 5 x 5 landscape cell is assigned a cost of crossing per meter of
movement

species-specific cost threshold C* that an animal may accumulate on
the path between two open spaces

increase in cell cost AC for cells that already participated in a previously
found path, a model parameter

Link construction:
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Then we search for the k paths with cost below the C* threshold.

To implement the procedure, we developed a tool that exploits the
raster least-cost-path algorithm. We applied the procedure to the areas
that include both patches and suffcient margins around them. The
approach was applied to every pair of patches P, and P, at an aerial
distance below C*. Let the cost of the shortest path between P and
P, be C:
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will be shorter through more resistant land-cover type cells. Assuming for
instance a threshold distance of 8000 m and a cost of 0.1 (meaning that
travel is 10 times harder through a given urban land cover than through
seminatural vegetated open space), the maximal cost—distance is equal to
800 m. If another less friendly land use/land cover is 50% more resistant
than open space, with the cell cost value of 0.5/m, then max travel distance
is 80 m through that land-use/land-cover type.

Corridor detection method

Cost surface preparation.

e Aecrial images were manually digitized into vector polygons of 20
land-use/land-cover classes (Table 1).

e Land-use/land-cover polygon layer was rasterized, and each 5 m cell
was assigned the cost/resistance value.

Link construction (for each origin—destination pair)
(1) Choose a pair of open-space patches, an origin and a destination.

(2) Run least-cost-path from origin to destination over the resistance
surface.

(3) Save the found least-cost-path.

(4) If the path cost of the found least-cost-path is less than cutoff cost
value C* then continue.

(5) Else stop, this is the last path for the origin—destination pair.
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Cell costs—Ilandscape resistance to movement values for each cell. In an
urban setting, resistance to movement is determined by disturbance from
human activities, here based on the land use/land cover of the land patch.
A cost value of 0.1/m means that the terrain is 90% permeable (Table 1).
The lower the cost value, the higher the permeability of the cell. Hence,
we use the concept of the cost of movement; it represents the friction of
the resistance to movement present in the landscape. The resistance values
are based on species-specific response to different land-cover types.

Connectivity—the ability to provide animal movement between the
patches.

Paths—connections between open spaces through the heterogeneous
landscape, detected using multiple least-cost-path analyses. For simplicity,
we disregarded slopes, so path cost from origin to destination is equal to
path cost from destination to origin; thus, here the paths are bidirectional.

Path-cost threshold—a species-specific parameter of the corridor, the max
cutoff value C* of path cost. Animals travel a certain distance nightly.
Mean nocturnal movement distance through the seminatural open space is
the basis of the threshold value. Moving through a seminatural vegetated
patch, an animal will cover a certain distance in its nocturnal foraging,
and occasionally will travel further to mate. For example, Indian crested
porcupine pairs are capable of foraging around the den at 0.7-2.8 km/
night (Saltz and Alkon, 1989), whereas males in search of mates can cover
up to 8 km/night (Sever and Mendelssohn, 1991) through a hilly terrain.
Porcupine pairs occupy permanent home ranges with occasional overlap
between siblings, whereas single males are not territorial. Porcupines are
highly adaptable species and their home-range size and foraging distance
vary with food availability (Sever and Mendelssohn, 1991). To account
for the seasonal and gender variability in movement distances, multiple
paths are obtained with a range of path-cost values. The travel distance
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Appendix 1: High-resolution
connectivity analysis

Definitions

Core area—protected seminatural vegetated open spaces large enough
to support viable populations; in Haifa it is the Carmel Forest. Patches
connected to the core area (directly or through other patches) comprise
the accessible part of the open-space network.

Open spaces—unbuilt open patches with seminatural vegetation as
opposed to managed vegetated areas as in parks, backyards, or gardens.
These open spaces contain suitable habitat for the mammal species in
question, but are too small to support the populations by themselves. These
patches cannot serve as permanent habitats and yet they are important for
connecting the larger open spaces.

Transit areas consist of several classes defined by resistance that they
present to animal movement. They include parks, small streets and roads,
backyards, alleys, footways, agriculture, and garbage sites. Movement
within the city boundary will eventually entail crossing roads or paved
areas, the transit areas with high resistance. Managed vegetated open
spaces are irrigated, implement pest control, and often contain planted
nonnative species (Alberti, 2005). In this analysis, they are part of the
transit land-cover type.

Obstacles are hostile areas e.g. buildings, water, construction sites, walls,
and other impassable land-cover types.
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Notes

1. Data preparation and initial processing were performed jointly by
Marina Toger (Technion) and by Yulia Grinblat and Einat Roth (Tel
Aviv University).

2. We used motion-sensor triggered cameras to detect mammal activity
in Haifa open spaces. The open spaces were defined as having 75%
or more of unsealed surface land-cover. The patches were divided
into nine groups by size and distance from Carmel forests boundary.
The sampling sites were selected using stratified random approach. In
the 2011 sampling series, eight wild mammal species were detected,
including Indian crested porcupine. We plan to report our findings in
detail elsewhere.
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urban open spaces themselves, and has a potential to improve urbanites
quality of life while pursuing the nature conservation purposes.

Urban porosity is a complex phenomenon. It changes with time and varies
with urban morphology and across the cityscape. Open spaces in cities
comprise complex networks that consist of connected patches of different
quality and quantity. Parts of cities remain permeable to movement
of mammals and enable communities to persist. Evaluation of urban
porosity in terms of movement of mammals and decisions concerning
the importance of particular patches and corridors for the sustainability of
the network requires fine-resolution analysis and parameters that pertain
to particular species.

This paper is part of an effort to address urban open space in a spatially
explicit and ecologically based context. Here, we react to the extant
planning discourse concerning urban open spaces that are residuals
of the spatial expansion of the built environment. The resulting land-
cover pattern is frequently evaluated, in terms of its influence on the
environment, at a crude spatial resolution only. We claim that, at the low
resolution, the open-space pattern disappears. To evaluate the ecological
significance of urban open spaces, one has to perform that analysis at the
fine resolution of backyards and vegetated areas along the sidewalks,
trails, and roads.
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together with high-quality matrix and abundant seminatural elements
in the landscape, could enhance local biodiversity despite the fact that
the landscape is fragmented, or perhaps because of it (Le-Roux, 2010;
Tscharntke et al., 2012), given a network that connects these elements
and facilitates movement. Preserving connectivity of open spaces is an
important step toward biodiversity conservation targets. For medium-
sized mammals, connectivity enables movement between habitat patches
and thus survival in an urbanized environment. Planners are increasingly
involved in management and preservation of open spaces. Most planning
tools for protection of exurban open spaces are on national or regional
level, at a very crude resolution, and some are nonstatutory and not
binding. Environmental impact assessments in Israel are mandatory
only for development plans and master plans. We encourage use of
high-resolution impact assessment reports as a prerequisite for master
plan preparation. At the planning stage, vegetated open areas can be
strategically allocated to preserve connectivity by comparing planning
scenarios using connectivity analysis method proposed here. Moreover,
a comparison of contribution to connectivity

of different open-space types is a promising application of this method.

Urban planning for biodiversity conservation calls for integrated planning
efforts to combine an interconnected system of protected nature reserves
and seminatural vegetated areas, together with parks and recreational
facilities, agricultural and urban land uses. This includes increasing
native vegetation cover in urban land-use; supporting and managing
the heterogeneous vegetation cover rather than homogenous lawns and
manicured gardens; designing parcel boundaries and fences penetrable for
the desired species movement (Donnelly and Marzluff, 2006). Improving
connectivity between open spaces entails maximizing vegetation in the
other land uses as well as maximizing the amount and area of vegetated
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the connectivity was weaker in areas where the same building blocks
were oriented perpendicular to the main movement direction between
large open-space patches. Therefore, not only the development type is
important but also the pattern orientation relative to the surrounding
open spaces. Moreover, the amount of backyard vegetation varied among
samples of the same morphological type. Thus, for future research, we
would recommend to incorporate a vegetation index into the calculation
of resistance values. This would add to the accuracy of the results without
significantly changing the analysis method.

The high-resolution analysis strengths were: spatially explicit results;
corridors of multiple least-cost-paths are more robust to variability
in initial conditions, input data inaccuracy, and uncertainty in model
parameters; the scale of the analysis is consistent with the scale of the
wildlife spatial interactions (movement, sensory input, etc.); hi-resolution
analysis represents the urban morphology at the scale of urban elements.

The data acquisition/availability and computationally intensive nature of
our method were its main limitations. As a direction for future research
and to further improve the results, we would recommend: use of automatic
tools for data generation (from aerial and satellite imagery); integration
of observations into model parameter estimation and definition of initial
conditions, especially refining resistance values based on a habitat
suitability indexing with habitat features and species occupancy mapping
of Haifa urban area at a high resolution.

Manipulation of urban matrix qualities can mitigate the negative impact
of urbanization on biodiversity and supplement conservation efforts in
reserves. Donnelly and Marzluff (2006) encourage greater abundance
of native vegetation species outside reserves by minimizing impervious
surfaces and maximizing retention of trees as well as increasing variability
of development design pattern. Intermediate landscape heterogeneity
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analysis, we illustrated by means of several samples how the urban
matrix heterogeneity resulted in the complex structure of open- space
connections. The combined multiple least-cost-path corridors included
many redundant paths, that simple least-cost-path analyses often overlook,
and thus reduced sensitivity to uncertainty in parameters.

Multiple paths included here provide alternate connection routes as can be
discovered at this resolution of input data. In reality, we expect that small
obstacles (e.g., fences), indiscernible at this level of resolution analysis,
might cancel some of the paths and thus inhibit connectivity. However,
additional paths might be discernable at higher resolutions. We mapped
large obstacles, such as retaining walls or big fences, during the land-
cover classification. Smaller obstacles, indiscernible in the aerial imagery,
were observed in the field to have occasional gaps and holes, and fences
were found broken in places by vandals and wildlife (wild boars). We
accepted this limitation to the remote sensing technique without extensive
fieldwork mapping. Thus, local analyses with mapping of obstacles at
higher resolution using field surveys are advisable in key areas.

Nonetheless, the general pattern of corridors can be detected by this
analysis. We used multiple paths to comprise each corridor in order to
minimize the effect of local small obstacles on the analysis results, as
well as to account for uncertainty in the route optimization target function
and errors in data processing.

Backyards and other urban in-between spaces complemented the
seminatural open-space network connectivity, enabling wildlife movement
between habitat patches. Distinct open- space connection patterns derived
from diverse urban tissues. For instance, we compared two patterns of
residential development: the late 1960s train building blocks versus
“Garden city”” smaller houses. The first pattern features larger gaps
between buildings with potential for wider green corridors. However,
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Conclusions and discussion

Open spaces in cities function as an interconnected system (Tardin, 2012).
Research on whether urban open-space systems can support wildlife
movement has been implemented using open-space connectivity analyses
(e.g., Kong et al., 2010).

In this paper, we traced the evolution of open-space system inside and
at the fringes of Haifa, Israel. We illustrated the connectivity of urban
open spaces at the citywide level and its changes over time. We used a
connectivity analysis by threshold distance, a method analogous to Urban
and Keitt (2001), with addition of the temporal comparison. At the crude
30 m resolution, few open spaces were detected and the resulting network
appeared fragmented and scarce. The open-space system underwent
fragmentation and subsequent partial elimination of its elements. The
network connectivity diminished with time, albeit at a slowing rate.
Despite that, most open-space patches remained connected to the main
network component.

For the purpose of crude-resolution analysis, the landscape patches
were categorized as either open space or matrix. However, urban matrix
heterogeneity influences landscape connectivity. Least-cost-path open-
space connectivity analyses incorporate landscape heterogeneity using
landscape resistances (e.g., Kong et al., 2010). Pinto and Keitt (2009)
criticized single least-cost-path analyses for ignoring alternative paths,
and used multiple shortest paths stochastic approach. In contrast, rather
than including a stochastic component, we achieved multiple shortest
paths by detecting all paths with costs lower than a path-cost threshold.
We also used finer resolution and more detailed land-cover classification.

At the fine 5 m resolution, more open-space patches were discernible,
and the network was richer in connections. Using least-cost-path
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Figure 9. Number of paths n (left) and their bottleneck width w (right)
corridor metrics (ordinate) plotted against the increasing cutoff path-cost
C* (abscissa). Each line represents a different sample of the urban pattern
(samples 006, 010, 011, Figure 8). Both n and w characteristics grow with
an increase in the cutoff path-cost C*.

Figure 10. Connectivity analysis for an open-space patch (center) in Denya
neighborhood (C* = 200).
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for each sample. For each pattern and threshold value, n—number of
distinct corridors was calculated (with cost lower than C*) and w—the
widest corridor (width of the bottleneck in all the corridors). In Figure 8,
paths with path cost below C* are indicated by fat black lines.

Increase in C* led to a stepwise increase in n and w metrics
for all samples (Figure 9). In Figure 10, we present analysis of
connectivity for a single patch inside the Denya neighborhood in
Haifa.

Our approach yields several corridor patterns (Figure 10): parallel thin
multiple paths between buildings (1 and 2), short and wide corridor
(3), wide multiple paths (4), and corridors with a stopover (5, 6). The
small stopover patches of undeveloped land with semi natural vegetation
are important for connectivity. In case of corridor 6, development of
the stopover patch will destroy the whole corridor. The overall picture
suggests that this patch is well connected to the surrounding open spaces
and potentially can be utilized by animals. Indeed, camera and field
observations indicated presence of wild boar, jackal, porcupine, and
mongoose.
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Figure 8. Three samples with corridors detected through the urban matrix.
Each row represents different urban patterns (samples 006, 010, 011). The
columns correspond to the different cutoff path costs (C* = 100, 80, 60).

To illustrate the variety of movement patterns in a real landscape, we
compare the resulting patterns (Figure 8) for three distinct samples in
Haifa with threshold costs C* 100, 80, and 60. At C* 100, the corridors
contained many redundant paths, at C* 60, minimal connectivity was
observed, and the value of C* 80 seems a plausible compromise between
the extremes. Figure 8 indicates the minimal shortest path cost and length
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Different urban patterns entail distinctive corridor patterns. To illustrate,
we chose seven representative samples of Haifa residential neighborhoods
and estimated movement corridors for each of them (Figure 7). The
dimensions of buildings, roads, and unbuilt areas were measured from
the aerial images of Haifa. Samples 1-3 represent the typical development
of late 1960s, featuring long 5-storey buildings. Samples 4—7 represent the
“Garden city’-type residential neighborhoods with freestanding buildings
of three to five floors and varying gap sizes and block orientations.
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Figure 6. Explanation of corridor metrics. Let the green patches at the left
and right be connected by three corridors. For these corridors’ pattern
and C* = 130/m: Number of movement corridors n = 3. Width of bottleneck
w 10 m. Percentage of the corridors sum area (hatched) out of the entire
nonopen area (in gray). In the example above corridors’ area is 15,300
m?, while total nonopen area is 33,000. The ratio r = 15,300/33,000 = 46%.
Percentage of the area of the widest corridor out of its convex hull. In the
example above the widest top corridor area is 7975 m? and its convex hull
area is 11,000, thus q = 7975/11,000 = 73%.
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instead of the least-cost path, we consider all possible paths between
two patches with a cost per the unit of a path length lower than a given
threshold per-unit cost C*.

Given C*, some urban areas allow wide navigation corridors, while the
others enable only dispersed multiple narrow paths through them. Wider
corridors can be used both by species that tolerate proximity to disturbance
(e.g., wild boar) and by those that do not. The wider corridors enable
usage by a wider range of species (Hilty et al., 2006). The connectivity
for a certain species can be determined by adjusting the model parameters:
landscape resistances and cutoff values of minimal corridor width and
maximal corridor path-cost C*.

The detailed description of the corridors detection method is presented
in Appendix 1.

In what follows, we estimate corridors and propose four measures for
characterizing the patterns of corridors between two habitats (Figure 6):

n Number of movement paths between patches

w Width of bottleneck, i.e. width of the narrowest part of the corridor,
in meters

r Percentage of the area covered by the corridors out of the entire nonopen
area analyzed

q Percentage of the area of the widest corridor out of its convex hull.

103



Marina Toger, Dan Malkinson, Itzhak Benenson, Daniel Czamanski

frequently used environmental variable in connectivity analysis studies
(Zeller et al., 2012).

Habitat suitability index calculations are based on the habitat functional
features in the patch and/or occupancy empirical data for the focus species
(Spear et al., 2010). Roads and built areas are scored as unsuitable for
porcupine habitat in coarse-scale analyses. Occupancy data per land-cover
type is nonexistent for porcupines in cities. Therefore, we used occupancy
observation-based index for open spaces and agriculture in the North of
Israel, areas with similar climate and vegetation cover to Haifa (Naali,
2009). For the rest of land-cover type resistances, we used expert opinion.

For the porcupine, resistance values based on Naali’s (2009) species-
specific index of traverse-ability were calculated as ~0/m for natural
areas and 0.01 for olive groves. To avoid computational problems due
to division by zero and also because the seminatural open spaces in
Haifa contain a blend of maquis vegetation with olive and pine trees, the
approximate resistance values for the seminatural areas and olive groves
were chosen as 0.001/m, 0.1/m for orchards, and 0.25/m for fallow crops
areas. For other land-cover types, based on expert opinion, we assumed
that the cost of crossing a backyard is 0.5/m, twice as hard as crossing a
fallow agricultural field, while crossing a road cost 0.75/m, buildings and
obstacles had infinite cost. The landscape was classified into 20 land-cover
types with resistance values accordingly.

The connectivity of patches was estimated using the least-cost-paths over
a resistance surface. It is well known that animals have essential random
component in their route choice

and use different paths with change of seasons, weather, or time of day.

Formally calculated single least-cost path not necessarily reflects the path
used by the animals (Sawyer et al., 2011). To reflect possible variations,
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built-up parcels as impenetrable, at finer resolutions penetrable spaces
are discernable inside almost every parcel (not considering terraced walls
and fences). Some of these can serve as corridors for traversing among
larger patches. Their traverse-ability depends on overall width, number/
density of paths, and amount of bottlenecks. Furthermore, in Haifa, many
residential parcels directly border vegetated seminatural areas and are
not fenced off. Thus, the city is connected to animal habitats outside the
built areas. Moreover, the resolution of 5 m is suitable to analyze the
urban morphological differences relevant to connectivity of medium- to
large-sized mammals.

By means of a representative sample of built-up areas from the rich Haifa
land-use/land- cover database, we tested various methods for identifying
traversable corridors. The Indian Crested Porcupine (Hystrix indica) was
chosen as an example species. We chose the Indian crested porcupine
out of the species that we had observed using cameras?® for the following
reasons: the porcupine is more sensitive to human disturbance than
golden jackal or wild boar; the porcupine prefers seminatural vegetated
land cover; porcupines are herbivores and thus less dependent on urban
food resources; the porcupine is sensitive to habitat area and landscape
connectivity; there were enough observations to deduce the presence
of porcupine population in Haifa; the Indian crested porcupine is not
overabundant in Haifa and currently is not considered as a nuisance.

In what follows, we apply Rudnick’s et al. (2012) understanding of the cost
of animal movement in the city, namely as combined measure representing
disturbance from human activities (perceived risk of movement) and
energy expenditure of the animal. Operational estimate of the cost-of-
movement for least-cost-based connectivity analysis is widely debated
(Spear et al., 2010). Most papers apply as a cost the inverse of habitat
suitability index or cost estimates that are based on expert opinion. For
this paper, we relate resistance to the land-use/land-cover type, the most
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Figure 5. A typical parcel plan with the Building Limit Frontier marked.

In addition to buildings, plots include paved areas, parking lots, and
backyards. Furthermore, depending on the plot’s geographic location,
minimal unpaved area for a residential parcel is required to be 25-50% of
its size in order to get the building permit. Parts of the parcel left unpaved
typically are gardened or recolonized by ruderal vegetation. The amount
of the unbuilt open space inside a parcel depends on the development type.

For instance, high-density modern development contains less open spaces
than the long rectangular 5-storey housing projects of the 1960s. High-
resolution mapping of the city indicates that each urban parcel contains
spaces that are impermeable to animal movement and permeable spaces
around the buildings. The specific patterns of permeable and impermeable
spaces result from particular ways that the cities are built. Thus, while
crude-resolution analyses, based on land-use maps, consider the entire
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surrounding animal habitats. The consequences of habitat fragmentation
can be understood at a resolution of animal movement decision at the
scale of passages between fences or vegetation patches.

Much of Haifa conforms to the Garden City planning framework. The
basic planning unit is a parcel. A typical parcel zoned for construction
has a Building Limit Frontier of at least 5 m distance from the front and
3—5 m from the side plot boundaries (Figure 5). Thus, we chose the 5 m
cell as a unit for analysis.

built-up

30m

5m

Figure 4. Crude and fine resolution patch analysis. Left: Mapping at crude
(dark green, 30 m cell size) and fine (green, 5 m cell size) resolution. Middle:
Number of contiguous patches detected at crude 30 m (top) and fine 5 m
(bottom) resolutions, open spaces (green) and other land-cover types
(gray). Right: Land-use/land- cover composition of the study area, 2012.
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High-resolution patterns of open-space connectivity

The above structural analysis does not present the full picture of the
processes taking place. This is evidenced by a comparison of crude 30 m
and fine 5 m resolution studies for 2012.

For the high-resolution analysis, we used a 2012 aerial orthophoto of
Haifa metropolitan area with a pixel size of 0.25 m. We performed manual
interpretation at various levels of accuracy and selected 5 m as benchmark
for the entire data set. We used ArcGIS10.1 (ESRI, 2012) with Feature-
Analyst and Python scripting for data preparation, interpretation, and
analysis. The aerial image was manually classified into a polygon layer
of 20 land-use/land-cover types (Table 1). The vector polygons were
rasterized based on majority rule, into 5%5 m raster. We have randomly
chosen 50 locations on the classified map of 2012 for validation. For 30
locations, we were able to validate our classification by comparing to the
Google Street View images (Google maps, 2012). For the other 20 cases,
we visited the locations. In all cases, the classification was correct.

Although the total sum area of open spaces was approximately the same
(17.82 km? for crude resolution and 17.84 km? for fine resolution), the
high-resolution mapping reflects a somewhat different landscape structure.
At aresolution of 5 m, more patches are discernible (Figure 4). Distances
among patch borders are shorter with more patches in between, resulting in
higher connectivity. At high resolution, the largest patch had a bigger area
(1.63 km? vs. 0.75 km?) indicating that patches that seemed disconnected
are actually connected. Even using a simple binary patch-matrix mapping
increasing resolution indicates higher open space connectivity.

In addition to their intrinsic value, open-space networks in cities can

enable animal movement. The possibilities of movement are defined by
small-scale heterogeneity of open spaces in respect to connectivity to the
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Figure 3. Dynamics of the number of open-space patches, links, and
components (a), network density (b), connected area size and ratio out of
total open-space area in Haifa (c).
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The above crude network analysis suggests that the dynamics of the open-
space pattern in Haifa is consistent with the assertion that urbanization
results in the significant reduction in open-space area (Orenstein and
Hamburg, 2010; Shoshany and Goldshleger, 2002). Indeed, Haifa’s initial
built-up seed of 1945 had almost continuous open space around it. Later
development claimed fingered areas with mild slopes and left steep areas
unexploited. These areas were then incorporated into Kaufmann’s plan as
protected open space land use (HP, 2009). Afterward, the fingers were cut
into fragments and patches, and finally, many fragments were eliminated
during the first decade of the 21st century. The decline of the giant
component area indicates the deterioration of the total connected habitat
area. The percentage of connected area first declined, but then increased,
indicating that the open-space patches that have been eliminated after
1999 were mostly already disconnected from the main network. Another
possible explanation is that during 2004-2010, small patches were
eliminated due to development of these patches.
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Figure 2. Crude-resolution mapping and schematic network representation,
1945-2010
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depicts normalized patch area and node color indicates gradation of the
betweenness centrality network metric, ranging from central nodes that
are shown in green to peripheral nodes in red with intermediate values
in yellow. Betweenness centrality indicates the importance of a node for
overall network connectivity Urban and Keitt (2001). Most large open
spaces featured high betweenness centrality values.

It is evident that increasing urbanization caused changes in the network
of open spaces. Figure 3(a) shows the evolution of the number of open
space patches, number of connections among the patches, termed links,
and number of connected patch clusters, termed components. All three
numbers increase during 1945-1999, indicating fragmentation of the open
spaces due to expansion of built-up areas and roads. From 1985, these
numbers stabilized indicating that the fragmentation process stopped.

Figure 3(b) indicates the decline in network density over time. It is
measured as the percentage of links present in the network to maximal
number of links possible. This number indicates that despite the initial
increase in number of network elements, the connectedness of the network
deteriorates over the entire period. Figure 3(c) indicates the decrease in
total area of the largest (giant) component of the network. Over the entire
period, the giant component included all the largest patches and was
connected to the core vegetated area (Carmel Forests, the vegetated open
area south of the city, see Figure 1, lower right). Patches that do not belong
to the giant component are disconnected from the network, are small in
area, and thus are not important for the network. The giant component area
as well as percentage of the total open-space area decreased during 1962—
1999, indicating that parts of the open-space network were converted into
built areas. It is noteworthy that changes in the system and the process
of fragmentation in particular seem to have diminished by 2004. This is
apparent from all the above indicators, in particular from changes in the
number of open patches and links in the city.
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green fingers, comprise the backbone of the urban open-space system.
The seminatural open spaces in and around Haifa mostly consist of rocky
slopes, covered with typical Mediterranean scrubland and woodlands,
and patches of herbaceous vegetation. The seminatural forest remnants
contain maquis vegetation communities interspersed with planted pine-
tree stands.

For the initial crude-resolution analysis, we utilized open-space mapping
data set (Balter, 2010) based on a set of digital aerial photos and historical
maps. Photos for 1945, 1962, 1986, 1999, and 2004, were at scales of
1:50,000-1:20,000. Additionally, we mapped open spaces for 2010 at
1:12,000.1 For the purpose of this analysis, open spaces were defined
as vegetated nonpaved patches of open land and not used by modern,
monoculture agriculture, larger than 100 m?. The open spaces comprised
66% of the total land area in 1945 and decreased to 37% by 2010. The
analyses were carried out using ArcGIS10.1 software (Environmental
Systems Research Institute [ESRI], 2012), NetLogo5 (Wilensky, 1999)
for the network construction and Gephi (Bastian et al., 2009) for network
analysis and visualization.

Using an approach comparable to Urban and Keitt (2001) and Morgado
et al. (2012), the open-space patterns were transformed into a network
using a threshold aerial minimal distance between patch edges of 60 m.
This distance is below the mean daily movement distance of most of the
mammal species observed in Haifa. Any two patches whose edges are at
a distance below 60 m are defined as connected.

Figure 2 illustrates the diminishing connectivity that resulted from the
growth of Haifa. Open spaces, are depicted in green in the first and third
rows. All other land-cover types are in white. The second and fourth
rows show the corresponding networks for each sample year. The patches
are shown as nodes and connections between them as edges. Node size
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Crude-resolution analysis of Haifa’s open-space
network

Haifa is located on the slopes and at the foot of Mount Carmel, on the coast
of the Mediterranean Sea (Figure 1). It is the third largest city in Israel
with a population of 270,000. The estimated population of its metropolitan
area is more than million people (Central Bureau of Statistics, 2009) and
it covers 65.2 km? (Haifa municipality, 2012).

Figure 1. Study area location. Note the large vegetated open-space area
to the south of Haifa, the Carmel National Park.

The mountainous topography of the city includes ravines (wadis) that
penetrate deeply into the urban built fabric. These wadis, formed like
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There is evidence that the quantity of urban open spaces is shrinking
(Orenstein and Hamburg, 2010; Shoshany and Goldshleger, 2002).
Nevertheless, some open spaces remain within cities (Tardin, 2012). There
are good reasons for the persistence of open spaces within the porous urban
spatial structure. As urban expansion often happens by leapfrogging, city
fabric features built-up clusters with open spaces in between. Some of the
gaps fill in during later stages and others gain protected status or remain
undeveloped. Furthermore, urban open spaces generate benefits for human
quality of life, health, and well- being (Bolund and Hunhammar, 1999),
resulting in willingness-to-pay for proximity to open spaces. Newer
models of urban growth presume that land developers take the demand
for proximity to open spaces into account, and their profit-maximizing
behavior exploits planning restrictions and resulting land prices to develop
noncontiguous land parcels (Broitman and Czamanski, 2012; Czamanski
and Broitman, 2012). These models reject equilibrium conditions. They
reflect self-organizing dynamic processes and present urban open spaces
in a constant state of flux. However, heretofore only some feedback effects
have been considered.

With urban and agricultural land uses consuming increasing amounts of
land, urban open spaces remain an important haven for native flora and fauna
(Hobbs et al., 2013). Networks of open spaces, made-up of large and small
patches and corridors linking them together, enable wildlife populations to
persist (Goddard et al., 2010). Contrarily, allowing wildlife into residential
neighborhoods generates negative externalities, and it is unclear to what
extent these externalities affect urban spatial dynamics. Tardin (2012)
argues that urban and peri-urban open spaces should be analyzed as an
interconnected infrastructure system optimized to fulfill human demands
for recreation and amenities together with environment conservation targets.

In this paper, we illustrate changes in amount and connectivity of open
spaces in Haifa, Israel.
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Norgaard, 2010; Helbing et al., 2009). For decades, urban geographers,
urban economists, regional scientists, and ecologists ignored each other
and the interdependence of these processes (Czamanski et al., 2008).
Extant knowledge is incomplete and often misleading.

According to the classic monocentric urban model (Alonso, 1964;
Mills, 1972; Muth, 1969), the spatial structure of cities is governed by
competition for accessibility to the city’s center. As population grows, the
model implies a process of sprawl from the center outward as a uniform
wave engulfing and removing all open spaces. While the model generated
many useful insights concerning cities, its validity has been established at
a very crude spatial resolution only. Nevertheless, the planning discourse
is colored by its findings. In reality, cities display a polycentric structure
that evolves by leapfrogging (Bettencourt and West, 2010; Ewing, 2008;
Frenkel and Ashkenazi, 2008), resulting in a relatively dense urban core
and porous areas of varying density.

At the broadest level, the lack of agreement between theories and evidence
is due to the inconsistency of the spatial and temporal resolution of
theoretical and empirical analyses. Theories generally refer to reality in
broad-brush fashion using crude, stylized facts. Heterogeneity of cities and
their environments is overlooked in the scholarly literature that is based on
behavior of typical agents and per-capita or per-unit indicators, focusing
on common traits to various places and coarse-scale classifications
(Cadenasso et al., 2007). Accordingly, various phenomena are viewed
in terms of linear relationships to size with average dynamics common
to all places. However, these relationships are the result of sublinear
or superlinear relationships and local emergent processes (Bettencourt
and West, 2010). A growing body of empirical evidence suggests that
spatial dynamics reflect scaling laws that are place specific (Benguigui
and Czamanski, 2004; Benguigui et al., 2000).
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a resolution of 30 m. In addition, we performed a high-resolution (grain
size of 5 m) study of the connectivity of urban open spaces based on
a mapping of land-use/land-cover types in Haifa. The crude-resolution
analysis indicated the urbanization-induced decrease in overall area and
network density of the open-space system. The high-resolution analysis
showed that contribution of an individual open-space patch to the overall
connectivity depends on the following factors: the patch area; distance to
and amount of other open spaces; the land cover of other patches in the
vicinity; and urban morphology type in general. The analyses indicated
that Haifa open-space system seems better connected than one might
expect.

The remainder of this paper is comprised of five sections. The next section
presents a brief sketch of existing knowledge concerning the evolution
urban built and open spaces. The third section contains a crude-resolution
analysis of the temporal changes in Haifa’s open-space system. In the
fourth section, we present a finer-resolution analysis of inter-patch
connectivity structure. Conclusions and discussion are presented in the
final section.

Spatial evolution of cities and urban open spaces

Urban open spaces often are the residuals of spatial expansion of the built
environment. The evolution of the built areas in cities is the result of self-
organization processes circumscribed by land-use plans and incremental
efforts to change them. Any attempt to understand urban ecosystems must
contemplate fundamental questions concerning the spatial coevolution
of social and natural systems and feedback processes that govern them
(Alberti, 2005; Hobbs et al., 2013; Winder et al., 2005). Although both are
embedded in a dynamic biophysical environment, agreement concerning
a common coevolutionary framework remains unresolved (Gual and
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morphology, and dynamics. There is empirical evidence that wildlife and
native plant species inhabit these pores in the urban fabric (Matthies et al.,
2013; VanDruff and Rowse, 1986). Furthermore, there is ample informal
evidence, such as reports of urban residents of frequent sightings of various
wild animals. For example, in Haifa, Israel the wild boar population
grew so large that the municipality is implementing measures to control
their numbers (Barshaw, 2012). Similar phenomena are observed in other
cities, such as Berlin and Barcelona (Licoppe et al., 2013). The existence
of relatively large open-space patches, within and outside the city, with
corridors linking them to smaller patches enables wild species to move
within the urban environment despite observed fragmentation of the
system of open spaces (Goddard et al., 2010).

The presence of wildlife in cities in contradistinction to urbanization-
induced disappearance of vegetated urban open spaces is the focus of
this paper.

This paper aims to answer the following questions:
e How does urbanization affect open-space system connectivity?
e Can open-space systems in cities support wildlife movement?

e What geographic resolution is relevant for analysis of open-space
connectivity and wildlife movement?

This study examines urban open spaces in Haifa as a functioning network
that facilitates movement and thus contributes to the persistence of
wildlife populations in cities. To this end, based on a temporal series of
aerial imagery, we mapped and analyzed changes in amount of the urban
open spaces and spatial relationship among them. The citywide open-
space system was translated into a network of interconnected patches at
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components. The evolution analysis implied that in crude resolution, the
open space network is threatened.

At a 5 m resolution, our analysis showed that Haifa remains porous to
animal movement. Using combined multiple least-cost paths through the
urban landscape of heterogeneous permeability; we illustrated extensive
connectivity among open spaces. Backyards and other urban in-between
spaces complemented the semi natural open-space network connectivity,
enabling wildlife movement between habitat patches and thus survival in
an urbanized environment.

Introduction

The apparent disappearance of urban open spaces is of great concern to
urban planners. The common perception is that city expansion swallows
all open spaces unless duly protected. Indeed, analyses at crude spatial
resolutions indicate that urban open spaces are disappearing, except
for large-scale planned projects (e.g., Central Park in New York City,
Copenhagen’s Green Fingers). However, when cities are examined at a
finer scale, additional open spaces are revealed and the porous structure
of cities becomes evident. The pores include planned and unplanned
open spaces. Planned open spaces consist of public parks, lawns, and
gardens, sport and recreation facilities, and other dedicated open land
uses. Unplanned open spaces include unbuilt, vacant and abandoned lots,
wastelands, fallow and abandoned agricultural lands, creeks and ravines,
flood plains and riverbeds, coastlines, wetlands, roadside vegetation,
backyards, and other unbuilt patches of land.

Urban open spaces are increasingly part of the public discourse and

motivate various planning efforts (Maruani and Amit-Cohen, 2007). Yet,
there is relatively little scientific knowledge concerning their abundance,
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Abstract

Urban open spaces are considered as spatial residuals of the expansion
of built areas. The environmental impact of the resulting land-cover
pattern and associated ecosystem services are frequently evaluated at
a crude spatial resolution only. However, wild animals use remaining
interconnected fine-grain open spaces as an infrastructure for movement.

In this paper, we traced the evolution of an open-space system in Haifa,
Israel, and examined the impact of urban morphology on size and
distribution of open spaces at different spatial resolutions.

At a 30 m resolution, our analysis indicated fragmentation and increasing

partial elimination of open spaces. Over time the connectivity declined
at a diminishing rate, yet the network did not disintegrate into separate
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