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Cities to expand on their peripheral surroundings, regardless of the
various physical, environmental, social and economic impacts.
development is one of the new strategies to counter the physical
development of cities. The main purpose of this strategy is to
recapture lost or destroyed urban spaces. The type of research is
applied -Practical and its method is analytical. Shannon and
Holdern's entropy coefficient method to analyze the data and
information for measuring the sprawl of the city, the nearest index
for the model of infill development capacity distribution and the
Vikor model for ranking the urban areas according to the studied
land uses was used. According to the Shannon entropy coefficient
calculations, the value of In (n) is obtained at 1.38, which indicates
that urban sprawl and physical development are sparse compared
with the urban entropy coefficient of 1.37. Holderen's results also
show that about 90 per cent of the city's growth was due to
population growth, and only 0.09 per cent was to the city's
horizontal and spiral growth. A comparative study of the proposed
area and the urban area surveyed reveal that approximately 917
hectares of proposed landfill levels have not yet been met. While the
city's infill capacity is 2408 hectares. By comparative comparison,
the area is measured at a numerical average of the nearest-neighbour
ratio of -27.58. Since this value is smaller than one, we, therefore,
conclude that the inner city capacities are clustered throughout the
city. Finally, according to the results of the Vikor method, region 3
has the highest infill development capacity with 36.15.
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Extended Abstract

Introduction

Along with other cities in the country, the
city of Ardabil underwent a serious
transformation after the recent
developments in the urban planning
system. The role of Ardabil city around
1365 and before that was a dual role, on the
one hand, it was a centre providing various
social and personal services, as well as a
large consumer market for agricultural
products and a centre for collecting and
exporting them outside the city. As the
political centre of Ardabil province, this
city became the capital of the province in
1370, which intensified the physical and
demographic growth of the city, so that the
population of the city was 83,596 thousand
people in 1345, which reached 340,386
thousand people in 1375. Also, according
to the results of the last census in 2015, this
number has reached 527,264 thousand
people, which is more than seven times
compared to 2015. This trend of population
growth was manifested in scattered urban
growth along with the integration of
villages and the change of agricultural land
use on the edge of the city. So the area of
the city has reached from 63/1389 hectares
in 1345 to 1580 hectares in 1357 and 60000
hectares in 1385. The need to pay attention
to the future development of the city and
the need to guide and manage it has made it
more than necessary. The city of Ardabil is
one of the 1148 cities in the country and
among the cities whose urban population
has been affected by two phenomena of
immigration and natural growth in the last
few decades. Mawalid has taken an
accelerated trend. This article aims to
answer these questions: does Ardabil city
have internal capacities for development?
And that this solution can be a strategy to
prevent excessive physical growth of the
city. To answer these questions, first, the
amount of horizontal urban growth has
been determined, then the internal
capacities of the city have been identified,
and finally, the feasibility of the ability to
respond to these capacities has been
investigated to estimate the land needed for
the future development of the city.

Methodology

The current research is applied-
developmental in terms of purpose and
based on descriptive-explanatory method.
The required data and information have
been collected by document method from
library sources and official statistical
reports of the country and Ardabil city.
Shannon and Heldren's entropy method and
tools available in ARC GIS software will
be used to analyze data and information.

Results and discussion

By studying the current situation, we see
that the city of Ardabil has been developed
scattered in all directions, especially in the
entrance and exit axes of the city (Astara -
Ardabil, Tabriz, Ardabil, Khalkhal, Ardabil
and Meshkinshahr - Ardabil). In the
detailed plan, the physical boundaries of
the city have been determined in such a
way that with the aim of preserving the
surrounding agricultural lands, it prevents
the horizontal development of the city and
at the same time provides the ground for
the connection of the surrounding villages
to the city complex. Currently, the area of
Ardabil city has expanded beyond the
proposed area of the detailed plan, and this
has led to the horizontal and discontinuous
expansion of the city, especially in the
western and southern areas of the city.

Conclusion

In this research, a total of 6 land uses,
which according to the opinion of urban
experts are introduced as brown or brown
land land wuses, were studied and
investigated. As the results of the research
show, the city of Ardabil has always faced
sprawl and scattered physical development.
The results of Shannon's entropy
coefficient also proved this. Also, the
results of Heldren's method have shown
that one of the most important causes of
this vast physical growth of the city is the
growth of the urban population. And less
than one percent of it is due to physical
growth and development.

Funding
There is no funding support.



Journal of Sustainable City, 5 (3), 2022

Authors’ Contribution

All of the authors approved thecontent of
the manuscript and agreed on all aspects of
the work.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments

We are grateful to all the scientific
consultants of this paper.



g3 Al
15310500 anugi O il y 39 ST b (g yei 339 Slowd b5 b3
JuS 5 saw 259 590 axdllao

Oyl edmdyl e dodyl Bavee ol8uiily o Slusl pale g lual 0aSisly ¢ g5 )40l 5 Ldl i 04,5 — ‘)5 P HUUES
Oyl eJmdyl e dodyl Bavee o8l ¢ Slusl pole g loal 0aSLisly ¢ 65240l 51 5 Ldlyae 05,5 — (gdnod (§hoSx0 daoww
U‘f‘ ‘J‘ﬁ‘))l 3 L;cM.w‘ .)‘)T olKaisly cJﬁ))‘ J.>‘9 cw‘w.ub) 09;— ‘_5)?‘-%0 M&ﬁ

XV Al CleWb!
b joed (Sujud dnwgs b ablhe ainoj )3 (ngs slodymly I (o T8loke dmugs 30l sl b5l
b g didycuwdjl (gyaab (glalad dusme psud dydly pl ol Gua .l sidip e 3ls (295l d38 oo damsgs
b ol (Seyd dawy Cud )b wyp ol Guisd l Bas bl e sdbicy 55 N STRRIE

Cap bl hbominog ol by 5 ey — )8 Gds gy bl
oo Gl e g gl el caye gy Jl SleMbL g Wodly Jelodige o5
Je 9 b (99> Socad )b @iy 6o Glp 5P Gl ped (Sjd g
b ol oaboslitul addllasdyge (sla g y)S drgi b b bl (sabdd) Can ;6504
b auglio ;5 a8 ol odalcanda IN(N) 38/1 e il 9y5T oy Slowloes
GRS (Sojud dawgs 9 by 5oL Cansl ool sy VXY &S s 09,51 oy lue
A gas md oo U5 35 (pAle gl ores Bl S0 o)l A5y 5 oSy
9 (Bl A8y & bgrpe 00> +,o8 L g Cal 039 Camon 45 5l (BU o A3 5l Aoy
[XW) 99.’>r.o Coluo 9 d.)l.erw.ua Coluo u])-uﬁ ;O.o.o.la.s Sy L ol 03 ).Q(w Jl)*wl
Gime joie (9l slas )8 gobas 1 USe AW 294> o 2950 yasedie (50

b, & ,b
il oo S YF A Joleo joid cpl sl Foyd glacudyls e &S s> .Cawl onis

VeV /o€

Cums g8 5 Ske ol ); Colue e 35 0 (atuin dul duwlie | )53 b
Sl FSesS e ol Sl sl o (6550l —VV/OA (Soluad (1 55035 VE N4V
Heb o > (ladgd Oygoh (b (S90Sl 055 o i (plply iy U
ot LB YENO b s ¥ diaie 1505 Loy S b Culidy ol sldajs VESV ANV
ibe e gy Cad s MY E

' i
| Bloke dungi 2pmly 2 5B L i iggd Slacabib i)l (F4)) roie scsplen 5 o ien (Gadne fm o bl D]
| AN (V) Dol s aleo . Jud )l o 16390 adllaa |
|
|
|

Email: nazmfar@uma.ac.ir Jgtns oding . )


http://doi.org/10.22034/JSC.2020.201336.1121
http://doi.org/10.22034/JSC.2020.201336.1121

VEo Y s o Bylows <0 bygd ¢ ,lyly s dlomo q-

o

dosio
o 53 (S (Shodgiome g WlodS AS) dslipy o (JKS 4 o jed 3T amd dw )3 Ol g Cumer @ M) L
5 S il g g e Gl gl aneg by Wiy 395 algl oyl cave 4 2B
2> M 31 (5l Lo 5 0230,5 Bgpme (e (B8] J2S15 L 0S50l &y Juome g2 415 S g
OoliS e W (WA ) Sen g ety VAV ) Sen g dl5as]) Cowl ouds aBldswg 5 drwgi J)d (ol ypd
015,53 it loe ] ito lge 1 onmmag s (sl byt (6550 ol ccdlatil dnusgi g 5y Kan lojle
2 slonl SS& Gl 5yl g edlu s Vb ladinie Guo slad i eslatl (al3dl:Jels Glojle ()
«SBly o pad (edle Sl ekl 4 (Sinly he 45l el lagme) 63,Nes prad 5 SIS g by
oo (i 3525 g gy 15y dlis G olnl )9S )3 g L sloos VT adgi g (4550 lgld B pae
oMl Ml 5l lyed 0 dlie opl Al arwgi Jbbyd g aBldswy (glayedS 51 gyl I ol s
g Mo 4B)5 a0 b e3gaoe i (b syl 4 5> (el BT I Sl 0ad Fodony
ol Jpame g (293 Wi dag (Sund (2l g (S Ol 4 (a5 olr) e lag)b dsgerxe
3w Ll gy (oalodi s 5 8 oS g (3laiiy o) Syt S (smgd 42 5 i 93 By lng o
Tole 9o Olysds 6 pliwg) SIS g 5 S98 0jg> 4 dr gl (g ped odpde OASLe o 5 (oMl O]
295 oloman sl Lol 05 )18 )l j5med )3 M35 0jg> 5 b (lyes g drwg @b Ad G ol 0
Ve ams 3ol 5o l5lam 39 (odloiuiing owpiawd g S > 4K g e (S ylS Al 93 b ol oaiSeolan sliwl
b 3N b hadl sbp)b and 9 @)y @bl mlr sl ans ued g Arans gl
axglae glaz)b ;3 wb (ubergl Ll (Y ANAY. Slieed (gisbo g pheigiinn) €85 )15 )1 s )3 el
ol 1 dge odlstwl .l a3 (F9)> GaCud )l 4 drsT 5 S rD (S0 Ay SIS 4 gl 2y
(ol g 035w slodoye (Bl g slute Bub ) dgrse wlie Sl 6ge e e dlatedr (60
9 kel slojgme I (Fu)b glajlislo I ame odlitul g (Sgelyn Blolio )3 Wajaed (05S g dawsi I (65 gl
sl )ygiS ) slaba Mo JB slass > 5 aiblidmngs (5by9ilS 3 s oed IS Cusliw 9 (liyaelip slacaglsl |l
(el e Silae g Gl €8 5 filo b g ol) ©)lig) Cusl did g (e pan @SS men dawg Sl
F75 e G Syl pllas )3 3l @Y Sl de 55dS St R0 b pRen 5 Jed)l e (ITAY
3530 K lgiear GBSl a8 039 a5l8gy s ol 51 LB g WWEO ola Jlo dgas 3 fod)) e Gid S gl
Soslanz 550 5 53,5US Y e 53 Bras ylilk rizran g (el g slotr] (SIS Class eaiSas e
5550 4 Jd W= o 5 ool ] sl 3550 lsieas jaed ol il 032 (s 0§l @) 2 ol y90
@ ATFO Jlo )3 b Cune &5 (5y5bdy 905 L5 1) b (Jine 9 (b M) N9y S5 (nl &5 )5 ol
33 oo g o y3] ol b aiomen w485 52 YFYAS 4 VYYD Jlo 53 45 ol 0391 5 558 AYORS dlass
ol ol oapwy ply cadn 3l i 4 VWWFD Jle 4 Cund &S Canl odpwy 505 )52 AYYYEY & ol pl VWO e
2l 3ot Anils (6505liS oyl (sl s g Lnbiung,y AESI L ol o (6 pges 0diSTyy by by amars A
Jlo 0, Fevee 5 WAV Jlo )0 ;LS VOA 4 VWYWFD Jlo ;o ,lSa SY/VYAR 5l 50 0 Colue &S (5y5bay
Gnre ol I Gt ) ol Capte 5 Colin poil g b ST dneg (SigSe 4 drg Ggps 1l o) VTAD
Lol 4l

Wged M & o 3 &S Sl 48 Spbol ey nl )3 (JB1 3 2 5 )5 )3 42) (3L Cliies (ST Sk ans |
Sl g b feusly oy g 2lolid " olsie b lalie > (WAF) (5lKea 5 (65b5 sl ondo il o]



a) e 531 Anangi 3,581, 1 955 U 6 00 (39,0 e B il | 0K 5 9 ol

NI 55T 4adls g slae A (wyy & (Cebdpuw b OMoxo 153y90 dlllas) I33lle dogs 2 ST b (nof 35290
)l gl oo lotlo Clib (ledle CudS (sloged (2l Sgye g b (2l (mer o515 ol
JELA Y SV o canl o ks Lol ilodls 51,8 oalizuls g 5 (ololid 1331 ke gstaw el ys5 5 (ool
by AT slacagsl 138 5 0 More 5 131 e anugs Jomsly cyider g Y 9 ) slacagyl 3 o35
L 503 (gl 52 g8 (WAY) (iLlSen o (pwgeys - aidbie (1381 plo) (903 jl dnwgi Capr cd )b (a8
4 )Ml e dmwgi a5 (6 s s e 3 1Bloke g all oSy g Jsol plolis o lgs
ol diloke anugs (ool pglaieds o] sl WAy ke anss Sl @il 5 a5 Sbe
2 (IYAY) gl Wled S s s — g0l 5 (60 Shas — (63,55 (oolail — clain] dn 4w > b S
llle 035008 (SnCl (5 iy b 5 o ol 13 Iloles dngs 3y08ly s " elsie L o5 15 e
slodyaly ot 3 13lke dnwgi dpnl) dojred L drsgs 4 dogi b @Sl 4 o)Ll b "ol b (6390
drwgd D ply Sbj)l dadllae 4 Wl Colia L arwg b Gillas 1) (650 drwgd Llgh o &S Cawl (64 dmwod
aadllandyge o3gamme dnadly 3l Cowl aBby odgwi slacdl (cpd cuwdib g Sawe ol 158lke
Foo i Mg o 03gm 8 Bl b fuwilly (pl 4 dn g8 Sy )0 9 3,00 1381 s drwgi sliwly ;3 YL slaolisiwl
drsg Syl o g yp " olgie b o oy ) (WRY) (ooblje B abl iy md 490 13) el
Sosilol (ol 5l bz (g cuSllo sy 4 (332 b 1s2y90 Uged) (SR WgBse (slalad > 133l
5 NysS 90 o)Ll nj 3)lse & (g j diej cul )3 4B Splol ()l Clidos I sladly (o ped Aoy
L " e S aimang ol 158 e angs gylias 51 o)l (gillode " lsie b (o ) (Y410 il Ken
38l0ke drg (53l pgal aallas 4 bl 0l ol sl (ool Glsied 38lke anugi 4l 4 o)Ll
dawg j il pgar S am3 o L baal lasls y ails HedS (0 THLL s 3 (S BNy le 5
il " lgie b 505 s 0 (Vo VF) 5uSwdS g (s ol dih it (Siwe (hb g Cupte 1 138l be
cor & el gl sledep giluskiil gl by g bCwle p glaeis HElke asg
5 25l Sbals plgie b (VoMY g pai g (p08T5 ety Wl yile 10ed (Bl dngi b dliliie (sl (b3 et
oty 8 8l lee dngi 5| (ASS plgisa augl claails oSl a4y o)Ll b lodl 2 (5950 13868 18l e dngs
45 ol ()Lis laaidly ety ygede ddlyiul jod 0y cp i 5 (pegd 3 (Sume drwg GO oy p 4 09
2 385 (V) by Adlioe o cnl 53 Bblie d4me drwgi g e (Sl BB j0d (e Sladelyy g broged
2 ot b o) (g )8l 5 s csSudl Bl b (2] )3 18l oke aswgs " lie b S0> i
51as o ol ol sl a3l oSae GLME,L 5 achy ¢ B amidrsg ki ey 5 edlizl |
i adlate Olypde g (18 g dnsly Cudlbre (Jlo dlud (elai Jold s cpl 3 Tl gke dnngi (Lol @lge
Lz 3 ol G Camar o Wloe alojed dex g a8 Gl g VVFA SIS o 55 o) o Al e
Can ol Al cwl a8 S 25 @ SLLS Wy Wlge b Wby 5 Syalee sy 90 U Cou pB ] amd
JSaly ol 45l 5 Sable duwgs Gl s> Sad b Sl Juo)) b U 88 SV ) 4 (Sl
e 1l Vsl &y (9l e S8l e e (S igast 45 | ol i 53, Slgicee

1. Matti Kurkela

2. Tammela

3. Jake Wegmann

4. Stephen M. Wheeler


http://ganj.irandoc.ac.ir/articles/692657
http://ganj.irandoc.ac.ir/articles/692657

VEo ) ml F 5ylowd <0 Bygd ¢ sl yos oo ay

ol ol Qg (ariwSel colidyy g alolid b (9950 Sacudil G 5 pastide (b (Bl A3,
el B5 B )90 e G drg S i y90 slo o) 35910 e b B

& Fle

NV o )0 Jlo dw g b zylas BUK 0 cliws il @S 2 VAV Jlo o b ol 1581 ke dews cou
b 13 .85 )5 4y oobasdl Clanl bl )3 g 03,5 iy w5 |y pogie ) Loy 1K 5] Mits 5 Sl a2
S o 0Ll Jloly dmg & by, sobody oS 0 putiie WCED' 5158 eadd il uillS (6135 5 51 g VAR
Hiwd (63Me NAAY Lo 55 g b ans (e3Me A%+ Jlo 1 "CEC 3w )55 et oyl 51 plie g Jlo
ok §) e SialeS (Son kb 45 Il drng ggoge Cuoygpre b o sl cpl il L] e VY I
1 ol 5 0ol anwgi | pordo ol Jl (ot plaS o g 8l JSB T3l ke dnogi (e Ve amd I & Lo,
9 gy o My & b gl (iiSTy ped Sl > g (60Mee Vroard I o (YANTAY wgeyey) Mlaidlu
4 e bte oSS opl (85 USE S ol b ablie (ly 1900 drwg dpaly g ad T ajed eaiSTy
o ol o] Slatigns g 03,85 e oo 315 eSS 55 inign Ay 85 05 o sbein (55 U5
RAP (55 S5 5l Slazdy (lgies alor o 51148 3905 oty |) anog el 5| (B 38 o o i
2SS b dmogs 5 TND?5 I3llio dmogs (TODY) o Jiig Jos dags o BID (ol s dng) Lo
9 dnwgd Aolyd & 158l b dawgs ABL o 358 A > sladlpidn oy ke dlon 18] le drwgs Dy pU 1) Lalises
39 g0 45 ol aiblitnnss M3 o5 (55 3250 (55 s 5o 02l b JB slasisiy b bbb izl 3
2 3 e S5y Sl S sl Sl les )80y (et SlBlke drsg (ke 4 (MRSCW,1997:1)
g Sl b Bblie ol oS0 g (JB Slaipe) drwgi g (aliwg) o (P99 SxD Ogelin aBlidmns
ryas (Environment protecting Agency:1999,2) cul (5,4 Sl aiS L0 4 ol saSeoles o4
w23 e aled |y 13810 ke dungs porde I ales S o)l

10 ( SBIS b5 a1 1381 (e dmwgi paRde (il ) JS
(Municipal Research & Services Center of Washington, 1997: 4)

5 0P S ©pgps 008 clr 355w ]y (e Sleag y3l and 3 &S ale dex 18I Le Ay
5 SRS 9y 035 Tn sl 138l 0le drwgs 3 AT L )l (mw &5 o990 Canl 035 o joed 39250 slacud Lo
35y P8 gl Sl drwg yae 55 (oo b cud )b b conls j3 Slaiblo g (tner lanSly Joleia il
e glyed Slyie bped maw )3 Blke dawg daitune braigy 5 bl (lolid g)cnlil (V)70 gidw])

1. World Commission on Environment and Development
2. COMMISSION FOR ENVIRONMENTAL COOPERATION
3. Smart growth

4. Business improvement district

5. Transit-Oriented Development

6. Traditional Neighborhood Development



ar e 531 Anangi 3,581, 1 955 U 6 00 (39,0 e B il | 0K 5 9 ol

Rowely & ) 18" Jos jlidyge (sSume ol Ctz 3 o g laed (Sl g (Silog Sl B )3 o 01 pus
e S 9590 GVEW-T) ..\;Iyu.o e} o <8 ‘L;cLo.’;.yl ¢ sdlazdl 05 UsS sladis il (Phibbs:2012
5 3t gpty Sl oles 18T 3,90 &S oguige S (5555 1) o Sy I > Ly s peb adlaie
[(Blanchard et al:2008; Virginia &) cus j5 (il pabs g laded by (oaadd polw oi4d b
P Sladang Calin (S« Sl edas (B 93 b (2lb g raly ol g lagyl (IS jgboa,
ol AL 1) b yod 99,0 s Sl g zolaw )0 (SNl sladygy o baaislyd Colin (6,505 5 03)50Cmd (3
P9d LB 5 byl )b 02,955 g S (W3] 13 b (dnwgi) slagl Jol (A «uw b gl Sy (polal
Glp oS ol Siine p3] claand Sbylas bl g 0 oM b (9,0 slacdl )3 L (390 g gMol) Loyl
Cad )b 3l ] oxilo Bl s b S5 4 g 03550 &S olaiye; Jil sbods o o cdawg 4 650lex
p5> 5 sl Ui ol bl 1 & amd e W1, g (oostie 13090 dnugs 3,505y ge odlisiel (5 0ed slacdly
35 (0 )1 i ook 53 (6 By OB g D90 Mol g 0AB 3l (5928 4 S Siyaelin g (A
el &8 b3l 130 ke dnwg porde (FYAYA colidn 15) 3500l 00p dnngi L dgute 9 2ol pspie ©yg0 s 9
b 5l gl j5 0,08 blod 4 35800 485 IS 4 (slo35uS (slaglia )3 g 23S ep 3 1) il
ol 0391 1381 ylo drwgd Cou Ange &S odes Lika dw 4 ol o (IS ek Lol fiul LSS g ol ylas Calise

(¥ JS8) Sialion 135 9 (2l)S b il drwgs 3,5 o)L

(| [ | [ | [ [ [,W]
Ry bl (69,6 (o90s J&5

(T0:1YAY ), K02 5 492 W01315) sauio o381 yluo drwgi b o o (a5 (g13,Sg, .Y JS

oR93 N9

3ayge MBI g bosly adly s (s — vy (o) olil 2 g Glamwg — )8 Ban Jlas I ol iaghy
e sl 0l 5)gla )5 Jud) e g 598 ey s)ll SlaB)S g bl wle I ol g, L
slys o3lizal ARC GIS 133l 5 13 39595 415l 5 sl 5 o5l (il g, 3 ledbl o laosls aocig 1o
ol oo Ll a5l BbsS 205 & 5 > 48 0

Li & ) 55300 odlisiul (600 0)lg 0 25y ol el el (9ld 298] Jbo 511003l (98T gy
Jie S sl 29 oo edlatwl (g 0)lg8 o by 0y Hlde puad 5 JdoSgd i sl Jde opl 5l (Gar:2001
ool 5 s

odia b Coluo qu I dilaio (SoSume (IS o515) ordasle colus cuns Pl gls g5l e :H
S5 A Sl sho Jaie IN(N) b jio 5l ols (gl Jlde 5 -3blie gamme : Ny Gblio ggae



VEo ) ml F 5ylowd <0 Bygd ¢ sl yos oo g

D) oS o5 el 538 01Ty (So5 cmss Sl IN(N) o o8 Jo s ol o (0,88) oSTyte L
(YAYIYAe (cgwge 5 b cuaSe) cawl 03bidl 3Ll Iyl b (650 0,198 o a3, 13l yzig IN(N) laie 51 gyl
ol 1) (he) nl 298 odlatul (ed 0)lsd 0 D) (3908 paTuide slagby) Sl (Su 8 ple g yae e
2 89 Sl 0351 (63068 0158 02 1) I (LB ke d g Cumen ) Sl (S8U o ) I e dar &S 905 atidie

ol w5z b Jdo cpl OYolee Jolpo a8 58 oolitwl o) (@B il Jae,8 5l o9, op)
I o (PR <°)9> okl oIl w) L (PO A s

0)9.) )LC‘ ua]bl: 4:‘)..»
Obb AL &l (anlo o )8l s oMot 0)93 el 4 0,93 by Cumer (anbo w8 Cons S0 5 )keey

G g (gguge) S92 lg il 0393 ST 4 0)95 (bl )3 1d Conmy (b @R Capm b 09 ST 4 09
.(\Y'°\~‘\Y'T‘L,

- n -
093 jl] Coxer 093 Ll 40 o Carwg

ol ezl 5y90 dlold p blE yw sddodnlie dold poudl p e hey cpl i Solmod op S sl
Ll 03y Glidslued 0 5S35 U o g)l8 SEST dlold (g,505l0] 3 e  (Sluod o3 5Sodp adlis
dy90 dlold 345 o by Hlanl 5yg0 dold & sddssaliv Aol HShe Caws GHpods (Slued (a3ls i
Wb VA B VAS o e ol 51 a8 ] e s 4 Z cueS Jdbsigason ams > jasls ol o L)
CSeSe b (oS @iy Coge onl > 3N 2y (Blal @ig g eddedalie @ig o bl SIS

bl oo Cawd 4y abaily 5l 23ls ol Dg sales

AAN—W @ b I K e o AbDO ] e
" DE Ll e cans @y el 5l &S Glaen p 305
Do i=1d; L oy sl 590 Aol Sike de oS @
n PR WS DA SRS W WS
0.5+
e=—=D
n

Ja
Lo sl 2o ggazme b Cosl N o] dlaed 00,5505 ol Lasls o dlolél ol 1y DE L5 dsles
(5N ol (051 YN odlo) by go axllland,ge gbolio IS L lpa g
Jih-jeng ) cul alamng Sopte (o JI (o) Slive p & cunl (ls MADM (j2g) o 5559 1 p95u9 e
ey S glgsa Jhe ol ol il gpyaelp il 4,5 5, opl slue (and et al,2009: 761
(chksee (55 0jlul sloasly) conlizol (slajline b kS (6 S pranad Ao o > gy 0)lino sl (652 wrouass
&l Bk slasoly i g g T ad G 5l Olsisl g (canady Ao ol ol 0503l dnwg j5laie
LS S8 2l el 4 ) (Sl (NS epeual & Sl oo & Canl 0uB S jate (5 )lke (gl line b Aliine
Sl e ) Oygods Jlo ol s3Ls .(Opricovic et al, 2003:9)
0235 5 950,31 olsl 1 lmools Ly le a5 =)
AHP (o9, b g a9yl ol o 1) Lo pasls (459 asloo =¥
Sl N e =18 (59053 Jhme @l -FI 555 cnFoml o #3500 5YL s Y
19 g0 i yaS ) S ygods &S N ] T1 gl RY 5 S) ()] doles —F

1. john holdern



10 e 531 Anangi 3,581, 1 955 U 6 00 (39,0 e B il | 0K 5 9 ol

f =max f;; f~=minf,
J J

Pgd e dlne 25 Gobo 4 d ¢ =1 (g ], Qi Hlade -0

=

H.h,

Qi olime polwl o Jolge anas, -

axllaod y90 B39a0

Olazwe b glaahie )0 Jod)l b Gl sddobusl dalllaodyge i losdy Jud)l b Guizs opl o
39 Jwd)) asd jd el cpl ) JLE s (oye YAYY B YVOST 5 3y Job FAYR B FYFA LSl
A3 o (sialed |y (6988 Olawudi )3 Joad )l yoed Cupngo o S8 ol 8 ,5)1,8 1)> a1 (520 WYY elis)|
) s

(ol b 4l bl 31 G0 oanw 5) axlllad g0 (3blis (2 Ldl i Cupmdgn Y JSS

A3 o yialed 1y Lol lajl S g (oot soges S lasdyuw (b Syl b Cumen olime 5 ¥ IS

800000
592347
1 482632 |
ittt 340386 418262 T
400000 - 281973 % .k
147865
200000 - 65742 83596 T
T T +
o £ T
1335 1345 1355 1365 1375 1385 1390 1395
-200000

WWW.AMAT.0rQ: 98 JS Lol 35 po auio icilisee (6 g ylowd pawt 13 Jud ) send Ciamon jlowd £ JKW

5 &S Cuwl 039 485,158 FONYYD Jlw j Jud)l jod Cumon liue ] sdbosld inles 35 5l0ged 10 &7 yobojlon
o8l Jb > (gm0 Ojaods b Cures DA 5 Gl ol H5 lia BAYYFY @ lie cpl VRO W
bl o



VEo) sl O Bylaws <0 Bygd ¢ 4laly poed dloxo a1

Waazaly

S e (BB 25y (50

Sly saliwgy (SaSTy g o) alyd 4 d2g b g AV 9 VY laJlo )3 (Juadi 5 ol 5 )b claginin b
3 S g st 4 w5 (3 5 Jedl o3 T sy caa () it ped 35 0jp> 2
crl oM Slaal b oS cosl 03g: (65)gliS sl (S Canglpe mngs Slagsincugl cnl e > s Jelos
o)l b oS oS (o0 0daldia 29290 @iy ddlllasl Ll o0 (Sialon > Jod)) s cundlp slag b 5 )b
(o)) =y ooy —llol) 1o J 295 5 (53009 sloygme ) ogada Slea Al ) 0aS]y O json;
ol 00545 5 0,05 celolomle yolss §1 sl ) ST (el ] ABldmangs (a3 — St 5 Japd b Jl5s
Ol (N3 dnogi e Jodyl g8 VAR g Voo (laglo (b A consd slarojlgale pgla yonds | Jol> o
(7 98 JSi) e pisles ) JLo N (b o

Yoor JUoys Jud ) e 1Y Cowd 0,190l pranai L JSS Y3 by Jusd,l e 1Y Gl 0,lg0le prguai .0 S

039 b 1 518 el dawg g 0y p3 ladny (b 3,5 o0 odaliie zodgas i pglal 3 &S psblen
upd b9y 5l S cnl 3 R (i dag iori Sl Cal ALy (58 dewg iliSie Sl 3 18
(V) Jodo cowl odalcawddy pj Jgas & )ygots gy slyal 5l Jeols guls .ol oasoslimwl eils oyl

Jus )l o 6 o 3blo (5132 (9ild (2951 cups Y Ui

H pi*In pi In pi pi N Sy
ARAY RYARAY -\ /bay ARAR1 VNN \ ailats
Aidts VA 2T 2 VA ) SEEERYA L\ SRR FLVYA N7 2Ny Y dilaie
-[rosy - /Yesy A /yvy o o/yvay o apav/vasaey Y ailaio
- /Yyya VAL A & U V/ T RRY A AL VIR 0 /2 $9N N ¥ adlate

\VARARY A TARARY -0/0630 \ INARVASAREYS b JS




ay e 3100 anasgs 355015 51 ST U 5 0 G99 SO B il | oy 5 9 ol

b (Ko anog Sl sio e INMN) b jio 51 o9l (29T Jlaie 53] e o)Ll 55 Y 50 &8 ysbolan
55T 55 48 o5 Canl (58 08 Tyy (Se3d mngs Sl IN(N) Sl oo ol e (o988) 51y
VYA IN(N) e Slaslbre G sl ool 3Ll Jlysol b (o0 0yle8 o a3y a3l i IN(N) Hhde )
drwgi g Ady S0l Canl odelcundn WYY o s ogyil Cupd olise b awslio by oS conl oselcansa
S gl )3 Cymer M) prew (05 patude lp Al S 0)lsi o A8y 9 0Ty b (S
3l 25 28 4 sy ol ool Sl I ol gl Casl oozl pale gy 5l 5 s el
L -1 (592347) ) (187069) _L (11081)
" Tm\340386/  ™\177069/ ™\ 6000

L,(1.7402) + L, (1.0612) = L, (1.846) 0.5540 + 0.05946 = 0.6134
ol o Cand 4 ) daly 4 B )b g
0.55401 4 0.05946  0.61347
0.61347 ' 0.61347  0.61347
9 Camed (B WS15 (aals ] aoes a5 cunl 039y o Jlyswol g (H81 Ay & bgsye doy> A/AD Lo g Canol 032
ol 039y o (ABL &lyu i3]
bunsy o ulyd dan 13 138l 0ke (00 Glyisar cmo) aslad jo iy pai ) Jolo duw 2 j00d (G5 S B o lwlid
Sy 3 S (GYgb Sde sl oS Cul plaies b JB Gl Jols Jol Jole il S e
C9]a.w u‘-° P &S conl gloslal pf 9 u‘l& L;lbof,o} dxlad )'l Alwd Cj L 199.3)& (@9 J.cl.c JJ‘AS.é)f)té
Loy sy sy 38900 (sladoliy cle @ zobw (pl jl iou Slablidawss g 0Abdgaote (4 kb bAMsA L
Oged Syt SUlKel g Sloas 1 g)h)yed p Sygpid (egw Jole Ll e 35vg 4 (o) el S
(FENYAN ) SKad g 590 431313) 33,5 oy oo 53 e g By oML o (oladSis piunm

- 0.903076 + 0.08955 = 1 90.307 + 8.9552 = 100

L Re 3l g6 J‘
e

{ A PPy <

e Sy g e

(TR ey, K02 g 599 01313) 15331 bee Zobans 19l Y JSUd

S35 g Sl g it (ool Gl p)lS @Sgsin g pb (ly] 0dgup (BBl oy 4 Giogh o2l
Jod)l b (S9p3 dmwg sl b plyisa Bad e 4Bl Mgly b loged sl lyea & ped
el 485515 (o) 2390



VEo ) sals F Bylowd <0 Bygd o sl posd oo aA

drwgi 9 My (ISl Caa ) (e ieke S S 1Bl0ke dawg 2yl Con )3 i e 2l U g 0395 L
6L slad o] by ioman g 0395 CigSs BB ol ol ity S opl & drgi L abl o 039w 8 clacdl
Lide bty (slojged jbn 4Ll & dogi b olp) 5908 )3 sl 008 Jlidl st (slacdly | duglio o 1,
Ol 3138 Jad)l el i 909 e Sl coddas sladiny (S3gw )8 b Sl Jb )3 (e b 4 andly (ol
g 03l (ppeS AV A (Bl i g0y (b8 JSuie L e (JEI (slaaiay I 6yl 5 0395 (Situne 0258

ol 0030)3 Cogad y3j Jodo O ygody 03gw,8 b (sladiny Colue VWWANN/N e 750 Jud)]

R Bl 51 S p2 moews 9 poeud 039w 3 CBL Conlune Y Jou

¥ aitnio e 039w 8 Bl S 51w yd il colue Bble
L.Y# | dilnio *03gu )3
a3 FEIEVD FEYY V- /00A V dilaio
¥ ailaio ¥/ea. FAVAY/YAY Y it
VAR: Y dilio YYIA-# YYSOYYVEY ¥ dilaio
¥ \[iard YEYAY <£/\YY ¥ ailaie
Fiyoyio = RUATERAVANAN 8z

S ke 039w y8 GBS 51 e A5 ) o2 Bblio poew A JKS

a8 ) o ST i ()55 g 039w 8 CBb |y jpd Colus I LS DY gaazme ) did S O g Sluwle b
YAN 390 Lo b 55 e ¥ ddaio pioen Sl o )USa FFY Joleo &7 (oy0d ) adlais ) O] Coluo (i

Al o (o055 5 030w )8 63905e (y yid (gyld ddlaie yegd Sy g5 ol 5l LS

a9y 9 )b o)
drwg cde ay ool ol Adbige b 31 odlitl e g pb ol 18l oke drngi s (Fgyd Cud)b reg
Al e aS gy g b Sl (ool slacud b (gl (g yad dy S At 5 dunS

Failuio  \ailaio
yAL L N Qo 3ble w9 S 2l (o0 Colune T Jgua
S »b ol colus Gblo
7.YA Y, O, YA \ dilaie
Y diloio
¥4 ¥,+YO,YAY Y ddlais
Y,a+3,A00 Y adlaio
IREZR ¥ ailais
1+,5,00) b S

A 72l (2] 51 3ble e A JSu

Job 18lke anwgs 3 jlaise slags )l 505 tay)lil g Jiigdes 9 pliw)o8 (Fae (ol sy
Bble jl oy prw g Colue adlice o rd JBg o las )l 503 9 bajlsl g (o (ollas oo )8



1 e 531 Anangi 3,581, 1 955 U 6 00 (39,0 e B il | 0K 5 9 ol

Ju3yl e 1300953 Sad b 51 Bblio mow £ Jgoa

Jaop  Bedes  jlasy st I o 5 T bl
5 5 5
yo/v¥ SYOVE/YY os/ov FEVYYA/aQ /oy FYWV/ 1Y Y. /¥A Y. avy/y ) dilato
v/ov ¥ay./yy AR WASSY/Y N/AR YYVEY/ N YV/VEA ¥EV-Ya/A Y dilaio
\Y/¥Y ¥LF00/AY Va/5y \OOYFV/Y oV/ oA yyvasa/y /¥ YVVAVY/Y Y dilato
s0/%) YAYSA AAYY SAAFY/ DY \A/SY ¥Yva/fo o/ oEeY VSOV ¥ dilais
Voo YYOYAA/Y Voo yaary /v Voo YY¥A-YASY Voo VVAFYYS s
VY, VeV YV/-¥A00 a/v¥\ny ¥s/¥ov I 5lae

25250 S8 oy 20> YR L (polls (6)l8 o jlainyge (8 ¥ ple o eslel Sllrs 3o
Ol 0 b cppidar gl 68 cpl il ao > YYIVE L s Vo ddlaie piored il o b &8s sble
sdnline jo Jod )0 a5 jeb lad bl o mio (60)5 Colus e 4 dag b )8 eed (bl o 3ble
Loy ) ddlais pioed Caol 02l olaid] 58 o 1) Jasae )8 ¥ Colue poaw jl dopd YV/F 005 0
Sl w1 aeyd BVOA (392 [ b 35V adlate o (FOINY) Jaig o (6 p0)l8 Cnlune (lien ooy b e

Hlodgy 595 3e las )8 5l Cud sl oyt (Sl Gl )gS

R T 33 (B (5 32,5 (S 1y Ve S



VEo) Jul ¥ 5loud (0 Bygd ¢ oyl you alone Voo

2o (1 drawgi S 53 90 (o 35903 g Wb 09Sulgn (o Ulg oiaw (S

B (Gl e b )3 o) 63)5 d9rge Cundg b (39 Clllae ldail g (swdVU glagyle o)p b
1l 00 €S 5l g ST S Gl oo )5 (b l o3gazme cpl 3 1) (el 7yl lasleiiiy (8L
(8) Jogs ol bl zios yod 55 o) bolgiin (g BB iso 59 ¢ Jud)l e (oads )b cugeas

Judyl jed 150090 1ud b 5l sblo ppow 0 Jouo

bbb colue oM e paw dp90 gog ) Cobu b iy coluw ailate
92 (o) (e e) YYAY (o o) WAY (loais
555 1Y VYT AYO/VO Y, YYO,0VS/AY YFFLVY/SA o
£SPEVYY Y,YY FYAVO VARV /-5 5,4+ \YA/AN 5
BSVE AVY VY, VA VAL /oY VSE N0+ /¥] WAVAYY. /AY aw
£7, ¥4y VYA- - SANS YYERYSSIY - ¥EVLEYE/AS Yoo
YE,-AY, - VIVY LIVE YA/ A VEAYYYVY/VQ Y\, ofe ¥ ¥ g0

LS VY 3500 &S mugd e drgle (S0 0MD Bie Colus g (ot Colue i (el (ow)p b
VA Jolee saed ol lp (9950 clocad)bs e a5 Jlop sl 00t 3o join (ol slais )8 sl
ol JH1Blke g 53 jlainyge o)l Colus (i @35 o pasuie (el dulie b ibo iSa
G G (Kb dnog 4 (Gl b Sy dilaie ) il pl 3y a2 g b oplply sl e3g iy Colus
Sy 00 ok (3l 5 jlidyge sladilpw 350 Car b B ol 5l e 5 205 sy S

235 SV wed (g g Bl Cud)o & dagi b s (pl 0 1eed gy sacud b aldd e gV o
sl oaoslizul ol (sl (> l3Blp s ame 53 (Soluuad (S35 (asls ygiand 51 yaed a3 bags ) ol
ol odalcwndds (B) Jgaa g 3903 S ygods HS ke yoimwd lpl 5l Juols gl

Average Nearest Neighbor Summary

Observed Mean Distance: 72.3205 Meters

Expected Mean Distance: 115.955 Meters

Nearest Neighbor Ratio: 0.6236
z-score: -27.5827
p-value: 0.000000
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