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Abstract

Understanding the spatial development of urban systems is a complex and controversial issue. The
physical growth of cities creates different spatial patterns which could lead to economic, social, and
ecological effects. The purpose of this study is to identify and model the factors affecting the building
density of Hamadan. The present study has analyzed the changes in density types and their spatial
changes in the neighborhoods of Hamadan with a descriptive-exploratory and survey approach.
According to the results of spatial concentration, residential densities and population are seen as
scattered spots in the city, especially in the western and southeastern parts. The pattern of spatial
concentration of building density in the city of Hamedan is a cluster that is mostly seen as a semicircle
on the southern edge of the central core. The entropy coefficient obtained for all indicators and
variables shows their almost balanced distribution in urban neighborhoods, which is less observed in
the building density index. The slope of the line has also been decreasing for both building and
population densities, that is, their values are decreasing with the distance from the city center. Also,
using Geographical Weight Regression (GWR) analysis, the effect of each of the independent
variables in building density modeling in different parts of the city has been determined.

Introduction

One of the most important features of our era is urbanization and the development of large and
small towns. From the 1990s to 2030, more than three billion people will be added to urban areas,
including 90 percent in urban areas of developing countries. Urban congestion is therefore the inherent
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characteristic of urban areas where many urban indices are closely related to each other. The reduction
of urban congestion increases the cost of land in urbanization. The decrease in congestion tends to lead
to urban dispersal with low density, which has always been criticized for negative effects such as
increased infrastructure costs. This study tries to identify and model the factors affecting the building
density of Hamadan and to regulate urban spaces in the development and development processes.

The issue of the density and overhead of residential space is one of the main issues in the literature
related to urban studies. Extensive research on population density, population, and construction is a
good indicator of its importance in an urban area. Urban land development in developing countries has
been identified in most cases as horizontal expansion and a qualified process of scattered and sparse
development features. However, there is no specific dividing line between extensive and dense
development. Moreover, the urban land development process in many cities is not simply described as
a scattered or compact expansion. Despite the significant role of the density in planning and steering
of the city structure, there is no definition and method of measurement, standard, and consensus about
the density. However, the four indicators of population density, the gross population density,
residential net concentration, and construction density have been mentioned in the literature.

Methodology

The present study is practical in terms of nature. The method of this descriptive-analytical study is
survey. The statistical population of the research is 69 neighborhoods of Hamedan city in 2015. To
measure the density distribution, the density analysis method was used to analyze the spatial pattern of
the air density, and based on it, spatial analysis of urban congestion indices was modeled on the scale of
statistical blocks with the help of the GWR method between independent variables and the dependent
variable (building density). The data were finally extracted in the GIS software. Hamedan city is one of
the western and mountainous cities of Iran. This city is located on the slopes of Alvand Mountain at an
altitude of 1740 meters above sea level and is considered one of the coldest cities in Iran. The area of this
city is about 62,858 hectares and its population is 577,458 according to the 2015 census.

Results

The results of the study indicate that the spatial concentration of residential densities and the
population are spots scattered around the central core of the city, particularly in the middle and
southeast parts. Instead, there are blue spots scattered around the city and the southern edge and
yellow spots scattered around the city. The spatial concentration pattern of the building density is also
clustered mostly located in the southern margin of the central core of Hamedan city. In the south,
because of its central texture, the market and prosperity of business activities on its main streets have
an ideal location to focus on population and activity. In total, correlation coefficients show a cluster
pattern and greater concentration of density in Hamedan city. Density parameters indicate a jump
towards compaction between city neighborhoods, the main reason for which is the increase in housing
infrastructure in the process of construction expansion, which is more visible in the south-western
areas.

Conclusion

The process of growth and development of Iranian cities indicates that the unbalanced and
uncoordinated growth of the city with the lack of planning and inappropriate design has led to the
creation of a heterogeneous structure in the cities. Therefore, from the point of view of urban planning,
the category of density is one of the most essential tools for controlling and developing the city. The
results show that construction in Hamadan does not have a balanced distribution and a regular pattern.
This unbalanced process has caused the population and activity to be concentrated in some specific
areas, which has left its negative effects and created conditions where only a few areas and
neighborhoods are on the path of development and the rest of the areas remain in stagnation and
inactivity. The ever-increasing demand for housing, the high profitability of construction in privileged
neighborhoods, and the municipality’s income dependence on construction have caused the formation
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and continuation of a vicious cycle, the result of which is the increase of spatial inequality and
injustice in the city of Hamadan.
Keywords: Spatial Analysis, Building Density, Geographical Weight Regression (GWR), Hamedan.



wlad 3 aeb s
YV ¢ B AEXA QUMJU ‘(io &L:“r) ‘r): u)La..: L('-AJ)“}.) JL.»

VEVTIYE s b Ve NN sy

(Ol her g casdllans; go) Lozl oS13 5 350 Jolge alidb (s5ladoi

a.nikpour@umz.ac.ir ol yldl i jle o&ils ( lozl 5 Ll pole saSils (5 4 S0l 5 Ll 05 8 Ll L*,x&,.; Pl

Ol kil (013l o213 (585 (5400 2 5 Wl jir Ayl orlid IS - gol 230 (g5 b bomme Sl
b.mohammadyari@stu.umz.ac.ir
Ot el D150 oIS 5 o sy 4l 5 WA (655 sty (Glake dase
m.soleimanil@stu.umz.ac.ir

oS>

b Sl plaas la Sl s el (S dd) el 5800ty 5 iy £ 50 50 S Olias (5568 Sl gt (218 a5 S
Gl 3Lt 0T o s s la e s 5 S by 5y 5 o, omie SO5d5ST 5 elaxat (galasl (gla il sloul 4 45 LS oo slowy!
5 bbbl ol Ghasiy i Cnles S 2 e (6 bl SiS el Slaadlge n Sege 51 S 1 (S5 ke (soleeS] e
gl et il 5 BLEST = heo 5 30 Sl gy s el Olen g Ll (ST 55 SIS el e (s3ladis
e 3 S 5Sn SLanS1 5 G 5 a8 (il G ol old ot Oltes g (slaalons mhaw 3 LT liad Sl s 5 o515
b 2 Sl (SIS 5 R s e sy B0 s s e o sk ed e 53 0dS1 es) son
Ty A-MTQ—M’)A—ZLS—_!}FT%R Dy n o3 (S5 o Ad g gor Al 3 alle o D peon Rhy &S Sl e g Glad ot Olles
S Glatl (SIS asrls s Jalas ol Sl g sladlone o el 05 20 Cndas @i sl s e 5 by ls des
S LT jalie et S50 51 ol b img il 035 2008 e 5 Sleiile oS5 50 o 6l 58 bt b 558 e ol
53 Gletl o515 s3ladie 5 Jin sln pite 51 oIS o U5 o Ldlir (55 0 S o S oaliil L s 0358 0
el oS e ed Gl la i

Ol 335 L S5 e Slozstlur oS1 5 ¢ plas Lo 1guldS slaells

I s i 5%
DY ¢y Lds iy ol (Olhan g anlllan 3550) Szl o515 53 250 Jolso alsh 53 dobe L0£01) s s lasken 3l 1S olorkasms il 1) 50 S5

2476-3357 © The Author(s).  Pulished by University of Isfahan ®. BY _NC

This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0).
d) http://dx.doi.org/10.22108/sppl.2022.127142.1559  [@) 20.1001.1.22287485.1401.12.2.1.3

AA A



https://portal.issn.org/resource/ISSN/2476-3357
https://creativecommons.org/licenses/by-nc/4.0
https://dx.doi.org/10.22108/sppl.2022.127142.1559
https://dorl.net/dor/20.1001.1.22287485.1401.12.2.1.3
https://dorl.net/dor/20.1001.1.22287485.1401.12.2.1.3
mailto:nikpour1551@gmail.com
https://orcid.org/0000-0003-2839-4526

AFXA] QL:...:\S (80 A,@Lﬁ:) ‘(‘9.\ a)\.a.:n grh.\)'b: J g‘f“w 6}‘-)4“‘:’}.' YA

VRV
53 b el S8 5 Son sl et Ar s 0T g 3 5 Camer OBt gt o ae (S op S
LG 53 Aoy & Olis ol 5148 553 0 Blo (68 | Comar 4, 55lke 4w 31 5 ToF 151440
LS s 53 Glosas oGl s b ol gladle s (Flood, 1997) 55 sl &b iy a5, la) 538 (6 4
oS s ccaaledd s b ol p @Sl s sl ol 4 (ol 5 il Sl oIl
Wdoas o aals) o b an Olger 4S5 sbolaa (HUI, 2001) Wlekili s |y Oles g 3l o n ¥ LS b e
S 3y 35S et by dawgte dalos b sla) 52 55 055w s e 55 ledul b sbas LIk daw s slaHlr
.(Cobbinah et al, 2015; Nagendra et al, 2018 ) =l (55 sael 2 Oy el 5 s (s b o s
Cobbinah and ) sl Seio ol o Sae Sl i pl S50 5 olidd dee 5 00 b gl Comax 3150
S 3l il (6 e A g Sl saiid 1S 5 2.8 L awslis > (Darkwah, 2016; Linard et al, 2013
g2 ARk ST e e gt S Wi Qliie 5 Oljsaal 355 00 e oS ola gl 4 oS s g
(S 3 St S Al Aol )3 Jsene sbasy (Artmann et al, 2017) wowa g g o S5
S S a8 5 e ey Jadl mha 5 S (ST e oS15 o e e S0 5B
JJs e s «Sivam et al, 2018) cul sles (56 Sl g 5 b 53 Sle s e o 5Kl A
(oldamel olabl (|85 fo (golane o g b (S o il 5 DL )Ll s 5 OLiins
ol L 8 5 sbas (Churchman, 1999) Wiles S ax 5 g sgde opl 4 wlidp g 5 (obdOLl (ouliiol s
Jiao et , 2017; Xia et al, 2019) sl o 528 e e pled s Olos sb U3 (58 (oSl (54 Comar
S A Olsl 3 sl e L OT Ly 4 (MeFarlan, 2016) cl (s 45 Gblae 135 (S35 G 6 o515 .G
Sl s el JLS st oS1 5 2als (Carlino et al, 2007; Um et al, 2009) k0> a5 b (S35 bls |
(S R il e RIS et e 53 (e A S ol s 5 e o0 Rl e o o Sl Bl
La halil ke sl e S US s 4 ol pen 45 350 e oS WS1S L (ST @ s
Fernandez-Aracil & Ortufio-Padilla, 2016: Hortas- Rico & Sole-Olle, ) ¢l sid slisl of wlacsle g
Slayl oliad oy SlediS a3 a8 55 e ot 4 g o3 plalis jobe oy e 51 S ST (2010
S ol bl she alam I Slemtle (S5 (YA NYAY g ) 5515 463 ool 5 SIS ¢ olazn] (s3lat
s sl 5 ed bssie S A Jlee 6l Ul Olsea 5 e OF @ 0Ll et slag b s
arw g slacalos Cjb Gl )3 odd S s Camer 4w a5 L Slesle (.Sbs Lac_l; RELIS LRGN P W lem
5t 2l Sl 5 Sl aowcs slacd b 5,8 1 5 U e 5 (54 ik
el 2T B g 5050l ol (UNYAY calad) 555 oo s OF (Son 5 5 (olail o olazml (sla S5

03 VULSMJ\VQQ&A)J): L;JJ)'CJa.WL;LM.&J)f»jéd\qu;@k&uél;uﬁuj'\é



Ya O, 5 ;0SS e Sle rSlJJ 2 Fo Ml lad g5ludae

23 plad Ll 5 el fan s les Slp ulpl (Glale (STS LAY YA (a8 5 aabl o) Conl ol
ile g JLaslin 5 b a5 e OF ot 5 0515 Sy 05m 51 (ol 53 Lol 80l (640 dnne 5 Sla b
3 S ol sl e s & Ol e 5 e Sl K slaau 3o b es Bl Oy Ay 35 L 528
b lagar s L la e Lo 5 oS1 5 asde Sl (g 3paal b s SIL ed 4 Oy Jolse 0 S
53 Ol Sladst iy 503, S Cond Ol 35 0 8405 51558 a0kl sl diles Oldas bl .o
S e Sy oo 5o 5l s, ol sl ol S jaze (Olial S 50 Olgie) Older Oliw g
S AT S il gy ol el Ol e ol 4 mer el Sl s s 3l 5 85
osbean baael 5 Lag b Sl 6l Sos 0 o8 (A1 (e GO 5 Dbl s ge ond s
ol gl ol Ol o A5 25 el s Lol jen a5 G 5 5 2100 03 S5 b
DUl 53 5555 Ol TV g game 31Ol ol 53 ool 5 (3055 Aoy 1/TE alas \YR0 Jlu S 5 s
Ay 133,55, doys VYT e e b Oles Ol Lol Olikes Olial 53 ol 51 S S 350 e
e e Ly Ao s VA L Oldes Olinl sl S0k e Ol 1l 535S sla0kal Ol i e
Ol e Sobane g Sllans 51 S padiadl 05 (gpmw 31OTA0 Gl S 0) jls | Wl 2alS Ol e
S dgd 5 Gl e Ololingy & e 51 30 Ol sldadl Ao s 4 &S (o) sbas (cnl Ol
Olse ol 53 (VAT sl (155 500) s o diadl Oldes L2068 (S8 Ll Nt Camar Sl pslexr
S5 s il sy 5o DS 185 6l P sheay Slazla oS15 65 54 oS5 il slal plulis
3L G b 5l oST slaagy Ll i e 3 shisiny ale Sl it 3T el el cl
s A5 bl ol 53 el (5 e ST 5 Sslie sl e (1 lie sla et Ll a5 Ol sl b
S e Jalss 5 Glamtla (S15 lad 0555 6801 im0 53 03l ol iy G St B
St slaliad 53 0S| i ke 0, 15 4 53 5e 3l ans i oSOT s a0 Sl 6,85 Olken ¢33
St 53 o sastany e r L1 5508 (6 e slalias (oS5 5l el U (sla 831 54l 5 5,35 0
sbomt b oS15 (ldd o S ) 5 ey ode o L a5 Sl Oy SRy ol 00 S alse S
Shestial gl o ola Kl ‘L@;Idﬁjﬂsﬁrsu S sile [ 5 w38 S 5 SIS A el pe plules
Sl ana s 5 Ay Aol B s g slalad 4 aslbele 5 lsmellatl | slieas (6 ed el s e

LS

PRI Ky
aJJ:MS/ Sla g 5 Cole ool slaaas o oS Cl (6 g5 o0l o Uuﬂl?; Ole 55 g0 ados erS
5 i Slidss sl u:aj;_é@.«z,ﬂL_gu@b);.wt@ﬁ&ggoioﬁ\ﬁégwgu@j\@@)

g g o L T o et 5l Sl 4 oS Sl 0l plonil (g3



AFXA] QL:...:U (80 A,@Lﬁ:) ‘r‘g.\ a)\.a.:n grh.\jb; J g‘f“w ‘5}1)4.#‘3}3

G295 g b se )lys sddelxl gl ayn (V) gl

X R

SR Oy Sy b

FA L Osen S5 Sadhe G 5 (Stcan o 5l eslinal L

4 Loy a2 (pl 4 Ay oiie Ol (S15 Bl il s

m;_fv,:ﬁtsbvsnf"v:fmfé;ﬂ,@@z;,:jp
LS o Cle oST e A 516 Sl 6l slaiab poes

M;deuz.aLiwﬂ &LL»J\: D‘}IJM bdﬁ& (,5\‘)3

GhAeS 500,55 S p
L Js5 Ly a5 S
A et slaest s e Yoy s 5 55 S
Sledar S e

Sler

Liy an s b 53 5 (5 ad Gl 55 ooy ol BT sla g5
SsSIL b ed Bt s g8 5550 51 (54 (o) oS5 e S
S sS Sl canglis 53 5 Al e alS e e Ol o s
Sl il o kS | St £ 5 Simb S (SIS
Ot b b o Ml Al 515 G 3T 3 S5 5 e e
Sl 5 bl (a5 ) Ll iy 3T 3 Comer O phen S
ity § s 2 ol T sla s & ol 0T smsolis Jlod

sl (gles i

bl 5 (6 e dan S
Uy 3T (sla gt 52 ks
Sl B L
el ¢S1F Sl sa s
S

OLan 5 55 Sl

53 Wl Qlal S e MY s 1y 55 e (55K sladls cnd
o piie Lm0 g S5 30 5 L3S ey p VYO 5 Yoo A ladls
il L aS s S eslinad Yoo A Jle 5l SKs Caed i 650503
SSems Cad 5 ezl 5 bl gl Shs s et oS5
oS Aalpd e tdas e 0L 1 (olsbas (g bl Saues
3G SIS e Slaed Ky g S5 Bl saasOls

Ll e ol s solal 5 elonrl lla

oS3 L elenl sl LT o
5 sl el
Gl €505 LLo Sl (g e YA

Wkl oSee SIS

Ul sl

4 aS 34 e dr S gd s Lol s Slib b2 s S s
S Slakama 53 Soge g SaslE 5 ) e olaS 055
Gl S ey Sl eslizad S S ot Je ol oyl S
3 o ol 5 Ll a8 sl e 5 S e o dlsls Ol s
Pl 450 ol bl GBI s Sl hes 53 Comer (SIS
Glp omes b eslizal 48 ol OF s0s0las i opl uomend (UL
S gl (ST g el (IS (oS1 5 o s Jas e
s S

3 G o s 5 28
LS)L-NJ-/\'“ G DY (.S\J.T rm)}

1. Gang Xu et al
2. Valentina Antoniucci, Giuliano Marella
3. Wrede

VWA (s sk slaasl e




A O, 5 ;0SS e Sle rSlJJ 2 Fo Ml lad g5ludae

e s Sl

St Dl 4y by o 0520 55 ol 5 (om0 Dlo b g0 ahosr 3l 5 pS (SLaS &l 5 (ST ¢ 50 0
oo 53 O el sasOlts pptan el 5 mes Sl el (S15 Ol 53 03 28 sla tassy .o
S5 Olgeas S o35 W gl SIS 5 5nas 3 a5 05 e 0815 s (RAPOpOIL, 1975) ol (g5lw ¢
Wl iz — S b oy S eSi (5 4 oS1 5 (Cuthbert, 1985) cl ois a5 OF 4 ba g 5 ol
i e o edsdles] olenrl bl b s laome 3 311 el g 55 ( Sk 2 6 Satr sbe
5 s lJlail JLasil (g8 Cgr p 55 o (S35 (0S5 5l J- s (Lefebvre, 1991) 5,108 o
S o e3lis ol OF 51 0L 48 ol (5 ol o S5 5 55,01 ) ool S
Sleesle 5 bolalo g 3l el idles! o bl 5w b gi 55 S5 cuasS (Bhiwapurkar, 2014)
e 53 Jlazst Ghly sl adas 311 GUSCie o gl 355 5 Slantl (ST 5 e ps 0,03 (Ko (5 4
He, Ding & Prasad, ) 4 o g Los il 53 0Ll gl S ados (sl (4 o5 &6 5 Ol b (555
Sos ldlae 53 Sl 5,8 J xS 5 aw e 53 ke )l @S| CU.E...&‘ .(2019; Stewart & Oke, 2012
b Gl o155 e bl (S8 ks el Ol e 5 Oleils QLIS Cenbis ¢l s g b
5L Ll ol glaanl 51 SS Olsea (o515 (Boyko & Cooper, 2011) aiS e sslizal (5 45 (slalad
SR Dsls an sl et slad BT 5 elarl e 4 o s ol el (6 el glacil S
Sl Gt Gl 53 Cmmar a5 4 OIS0l 8 5 Oalo0belw (6 b pa20ble ol Sl 51 0S1 5
osliial 28 5wt 4 S s sl (e oty 3 IS ealie 51 LSS (0T (Sorour et al, 2010)
Pont & Haupt, ) c—ul ol e ba jos ol 5 L3l s ¢ oo o S )b glaacar L ey (AS 0 SaS e 3l
sl gl 5 S (Dbl i ane s J 3 sl iS55 (5 g8 e 4xw 55 .(2007; Rapoport, 2016
S b mea Jl cpl b (L et al, 2018) ol s Ll 1S15 oS 5 0kiSTy e sla S5 Al
Lo e Sl ol 03 St o dan s ASs) 5 30 2525 (ST e 5 (oST5 oS 00 1S dan g Ol el
oS e A8 525 b (Ewing and Hamidi, 2017) 555 o0 iro 55 03,25 b 0dS1y daes 5 Ol oty Soluws
oS8k Gleadplaxl 5 skl -ty (6 Sa3ll Bsy 5 im0 et g Sltle Solta 5 (g ael s
oAl (GsSs alltl e (S15 el ler de) e B 4 s e (Hess et al, 2007) 5,10 5 2
SIS sbar OTAY G S 5 L pseans) ol 4Bl o goe oS5 la sl Bk 5l St Slantle 5 S
§ =250 =) Sl Qﬁj\:})wc)’jj ¢L15 Cbid g addlas gl p ke 8l (5 s oS5 Jedo 5 o 2
5 ollw ) s ls 4l O 5 OLlid wiy CAel &S Wl oo (6 iy Cenl 328 (la L 30US )5 o pasas
Oler 555,55 5 saalsd a1y aoldl dla s 53 o515 Ol gaS e el 2 oslle (Ve I YAQ O] Can
doas oo 0L O Jyos 5 anm s (IS W5, 5l 6 58 55 lidie 3 |y g Dl i 5 S o O gaiay 235
.(Bunting, Filion & Priston, 2002)



AFXA] QL:...:U (80 A,@Lﬁ:) ‘(‘9.\ a)\.a.:n grh.\)'b: J g‘f“w 6}‘-)“‘:’}.' Yy

oS5 ¢l

SA=U e el aS Coul s il a5 (b 5 Saoael Ul Ol g oS15 el Coanl
aalllan s g3 s 5 sSs LS ey Sl o SIS gl laz b e Slasitie Sl (5l S0S Siais
balram, ) <l eslin ol LB 5L (slad Ol e 5 s 55 sbOlatle (umaz o3l 5 0LEs (ST 5 555
oS dile ik sle 4 glad 5l o b OT 83101 5 a5 S o3Il Al o 2 0S1 5 .(2005
(Y dsdr) 350 Slivpemdl s 5 (5SmSR (G S (ol Sler b e

o515 6151 dmlona 555 (Y) S

s Golas culle b as L

S 4y (5t S Sk Cmle 4 Comer oo ol Pop Den e (S15
S 4y (5SS o Cols &1 5 5Ss Aoy 5l S ol Res Den 5 oS 5
Ve s Sk colae  sddant b Gl e ol Build Den Sl (S5

(VWAL (g5 5g80) ((ITA0 ¢ SL 3 5 (6 aa) (OYAA O 5 (55L5) COTAY (65 50) e

BT BT
Wl dulr ol lay 5 o o 5 GRann ) Sl (53,0 wale il Sl i
lad 5 S o sl 5 oS5 o s 31 eSS w6l el 1740 6553 3 Olken g A
SLas ol oo 3 (S oS15 slagasls b oo O el 2 5 A5 eslizel Hot Spot 15l 51 o515
<L;LQ;>~LW(.5\JJ>M\NJML5L_AW¢L_:AL@\)GWRu:,)&suweaﬁajyéjui

i as S 5 > GIS )\Jﬁe\r]}): 59 g0 aesls 5l ol 5 giledde

u:""ﬁﬁ 83 gdowe
als 3 e ) il Oldes Slial 5 Ol s 35 0 5 01l Sl sS 5 o8 s g 5 S Oldes g
rl Sy T oa Sl Ol e o gla g 515 ol o @3l L mlas 51 e WES (gl 5 gl oS
ol (Ol Sl 58 5e) el 85 OWEOA L ol 5 Y0 Jlu (ol e b O Comar 5 JUSin WYARA 50> ¢ g
Seed e b ot 5l O e 5 s plle bosir 3138 pm Ol b G55 5105, 5 Sl pS 4 Jled 5l g
Gl s 4 5 U VY el § 600, 0 3 4S ol Oldhes e 15 solad candlans )y yo 53 does .ol

L0l (g5l i cols)



v O, 5 ;0SS e Sle VSIJJ 2 Fo Ml lad g5ludae

&;&‘92 hjwm(\) }SJ

S sl Jowsa 2
ol o515 6150l 51 S a5 SLsUbl Dlas g Sl a5 oS1 5 s i S5 8l
C«w‘ ol ﬁ‘)‘ (Y’) JJJ\} DL J‘)‘.\Jkﬁu‘ &J‘fu‘ 9 wi:rl.:.ﬁ

Q‘M*zdhdmchw)b SliFle § 55w (e VSUS e s Olelbl (¥) Jya

PPRHE TS o5 el S5 gls!
aY/ov 44/YY O s L8) e ‘.S\J;
YAY A/ 5 oS1 5
V4/4 YooV Slla oS5




AFXA] QL:...;U (80 Aﬂtﬁ:) ‘r‘g.\ a)\.o..:- grh.\jb.; J g‘f_w 6}1JMUJ.3 Y

S

0
&

e

(650 9 ) ez 5 St o515 lSlondly

75 002- 2544 % 001-700 5 001-7%9

5 2505 - 5266 515 75 60- 192

15 5067 -96%0 i t16- 2056 5 19733300

$ oo31-15717 & wir-am % 01 -5008

P 157/18- 26544 rt ® -840 P 0076925 ﬁ
O &0 2w ® 0

QU 3 46 00T 3 45 R S

(1¥90) Olhen g glaalone )3 Glaslu 5 (55K fomarr oS5 2l n5 58 (V) S5

C"'L‘MJM)JU'?.J:‘:':"JWFS‘J:)"‘“:M‘“°J":‘(":"‘j-’“’:]ao“rs‘jaj")‘r‘“gﬁ‘f’l"ﬁﬁﬁ)"
VS‘J—:JJ .J)‘J)\J._.; (()LJ&A)J;.L\OV—QV))WJDWJ‘M d}iﬁ}(()&ﬁ)b;ﬂYo—'))WJb*:
YNV il 55 e e o iy 5 OS5 dsly V= dib s s Sl 5l oy o iy S5
)((J_..D‘)JV/OQ—'/'\)):\_Efb‘)bje_nj:g;}l_m.d‘ﬁ J-a,ﬂ).) C)'»’«J:_":"'J" JLQ:}[_A'U VS‘J_?‘)J .J)‘J)‘j.; (()t‘gﬁ).} .X?-b
CA;-L_..M Q‘J._:.a @M 45&:,.«‘ QT ZMJQLLJ L@wk{ .J)‘J )‘js ((M)JW—\A/V‘N)) ii,]a).s d,\:w-)‘.,\ia U'.’.J:“:".?’
Al b Sle Jslee b S35 (g palin a5 ool placid 4 Glhate (0S| 5 g1l 51 S a3 Comaxr



Yo O, 5 ;0SS e Sl (oS15 50 Joe Jalge plad g5ludi

Oldenr g glaalos mha )3 o515 6151 (£) Jgor

Sl S (Le) comlus Ao sl .
B3N aldas BN aldes RSN Slaze A 53 s wsli VS‘JS t‘f‘
\/AY YYVA Y/No ARAARY Yo/\V YAV/0 ANZAN VY Yo—»
0/Y) 414V 0/YA Yao00Y a/¢ VAANA o/va ¢ AEAMY f,SlJ.F
A\RVAAY 0£4AT YY/NY \vavov YA/ YYav/ YV/oY V4 -0y e
/4y AV4YA yi/0Y ACEEAR ARVARA Voo YY/YY Yy \ov-4av
Y¢/N0 EVALY YY/A Ay AYY WYY Yo/at N Y10-Y0A
\/AY Y\VA Y/No Y1vaq Yo/\V YAVA/0¢ ANZARN \Y V-
0/Y) 414y 0/¥A Yqo0Y 4/t VAA/A o/va H Y o-A
IAVARA VY'Yaq £Y/AY YYovvy Yo YAY/Y /Yy Yo yy-\1 Ps‘f
Yo/aY YVoov VY AV414q VIAV RYAV Vo/at N LV-Y¢ S
Ye/0A 04AT Yy/io VAT OV \Y/0¢ VaYoA ey Vv AL—EA
\VAR2 YYYY \7A YA YY/A YV40:VY Vo/at AR V/04 —+ /)
\Y/oV YYoe VY/AY VOAL \A/A VOYVEYVY/AY Vo/at AR VA/VY =v/A (.SIJJ
Yo/t QA Y/vo 14AQVY YV/\V YYYIVYYE/VY Yv/oy \4 YY/er =V4/VY Sl
ARVAR Yo\Yo Ye/ed Y +44v1 4/4 AqvanY/N e Yo/YA A} 00/¢\ =YY/
ARVARN 0+ EYE YA/YY YOLArO Ve/Y0 AVALOAY/NQ Yo/YA \} 4/Y0 =0/ V

"pls slaasd dus bl Olken g 55 0S5 slaad 5 sl
Ols i Gl 5l VAVe Jlw 53 as ol Ll i ol ol WBl55s olad (Saans o oL
oS plaodiy o DL cpl e e S a4 baody das (i 338 = lae s cnl e ISG
Ll i Il 058 15 ool ol (g5 mal 50508 i 5555 o 5148 plaolidy 5 ity S 5S35 s
G, 5 La S (3l )il 5 s 6l s alion plad  Stens gt Laxls (VA L) awb
ol LT oS ol a5 ol opzdls 0 bled ST, 00 48 4 laite dilae Tl 03 s ge e ol
Al Gastld ol el glaas JUizal ols b 35l (lsbae wlis aids Ldlae sl )3 05l el g
S olab gl S1.00400 (Ol 0) 3l 1y alive Lo i 5 L opl 4 o 5Sesl Ol plzs SLal Sl
ssb L@ bl Sopnn colgnn ol s ol bedsds 1305 2 5 B0 gladul S 5
Sla S gl 5 halas 5 STaSS (i (o et b Ly Do plad el s SIS e
fortin & ) us)ls Sl o HL3lam lasidy eled Culg s .l Gt L Ll 5B (sl 50 glakets

2o g i 5 S s e K, i e 355 0 o3Liul G ;Jm;\i\;&u&j Jds s (dale, 2005

1. Hot-spot




VE Dbl (80 L) p3s ol pas3lss Jlu o alb 530,000 "

RIETE ey S| BAs0LES oS 35 o o3l 503 ile 0 S Al 5l i oS1 5 ax 8 5,0 LIS 4 SCOTES
53 S5 2L sy S s Sl 20 U 4 S ol e 3 e oSS ARl 208 oS5 ar o el
Slaaid g an el dliul)y ol 53 5t ol (g i ol el s e Londy 548 Lol Sl Ollens g

.mum:»ﬁsdusﬂd@ﬁw SS1y b 5 A3 Ll 5 S imarr oS1 5 ol

| Az

£

o
b
&

5
Sz o515 Olowl Ol 7 -
w & & : R i s 8
> S JUETESWPR {J JCP OW EH 1S Sleisle 1515 Olow! wlo
2 Cold Spot - 99% Confidence
2B Cold Spot - 99% Confidel 2B Cold Spot - 99% Confid
25 Cold Spot - 95% Confidence s P nee = i wenes
Cold Spot - 95% Confidence Cold Spot - 95% Confidence
Cold Spot - 90% Confidence ’ iy
Cold Spot - 90% Confidence Cold Spot - 90% Confidence
Not Significant
Not Significant Not Significant
Hot Spot - 90% Confidence
Hot Spot - 90% Confidence Hot Spot - 90% Confidence

25 Hot Spot - 95% Confidence
25 Hot Spot - 95% Confidence 25> Hot Spot - 95% Confidence

> Hot Spot - 99% Confidence
2B ot Spot - 99% Confidence 25 Hot Spot - 99% Confidence

Moo L IKm

0 W75 U5 3 45 3 I e O N [ Ly  E— Km
0 075 15 3 45 6 0 75 U 3 45 6

Q|Mﬂnﬁdh}b3dﬁwgwé‘;@w;ﬁ ) s

Bn Ol bl 53 0S|y ladS) O oty Comer 5 G 5Sms SlapS| 5 lad S a5 o8 ol O s 0LS =k
e il 5 5 e (g s o e (ose 3 gk e eis B0 S 5 o Aed 3 ehisn g S5 e
Slas g S5 4 50 sl S glad S e G 35 o 0ded g Gl bl p3 0dS1 s oy pmts 35 sasd
3 4 0 o e 2 e o3 Dlles g (655 0 A (s Al 3 il (o8 D poy 1l S
5 Cmmor 55 503 Sl rstlae Comdse O Lol ool s las slacdled 355 5 5Bk 68 e il o2l
e Gilals oy Olhen g b 5 slanl Gl (F) S0 laall a5 Lol b

Ohss e plolp st o515 sl atld oo )5 () 2
%ﬁj’ﬂ)&b@)ﬂhd@ﬁ@\Arc GISJ‘J—B‘fJ’)Jd‘)j—“*-’:’j")‘j@“;’&C"’J:\>)JL5J:.§°JU"

Ibﬁ@



v O, 5 ;0SS e Sle VSlJJ 2 Fo Ml lad g5ludae

NZ = 1271] = Wl'j(xl' - X)(Xj - X)
(Zni = 1211] = 1)(Xi — X])
J 51 Gble 0le 035 Wij (omazr b ste X Jomar X7 d Comer X (bl sl N

Moran =

Glms =) 5 glad s sy sline 4 4) el Y o Ol a3 g 2 ls (g3ds |
(TS&I, 2005) C_,\_..A‘ L}_MUJ.VJ)}_A Lgl_.,a@ ).) Q‘Ml_;m L;B.JL...Q’; @)j—? LSL‘M mjw)\.ku_g bJ\_.s‘J:: 5).‘5;
p- )‘J_ZA) YV /YEATWYY (o/VAA0Y g_,._:SJS‘&_: JL«I;-L»} v.a‘}gﬂwc (Lol rS‘JJ LS‘J’ db)ﬁ u.a;-l,&
$ Sl sl La oxls M.»)ﬁ- g yomad sl Hlalimas o/ CEM): VS‘J" g5 a2 &l valu
Ol L5§>J—‘;" QMA...U.L@.?SMAQU,J ;JqSlJS LSLAJIA\‘)L; el ()\M*ﬁ;): ué\;%ﬁﬁjé\u?
Cj_..ajﬂ | RGNV Vg | VPGS B u.:;‘):.mf JQ\})JO_{MAL;UU.U' o=l Ol dl“”\ JQJASQM\*.ZL;UAM

Db edd (o g 0 8 A

b (S5 pals Oy se gl (Kiemass g5 (0) g

401 6,9
@L‘,;suv_ﬂjs @}KM(.S\JJ e SIS ™)
ARZRRY JYEATY +/VAAOV Olyse ol
—e/e VeV EVAARA TN —/e VeV Slas) 350 el
VJea Y\ YY eaYY ey oY) e o g
AY LYY o/VY1014 £/10Y 8 Z ;L
N Veraaas ey Pl
\V44 (s slaasl e
Horan's Index. /136570 Soifiancelovl  Cral Voloe Horan's Index: 0248611 Mpdomalom. | Clliivie Moran's Index: (/270185 Sqaflanalowd Gl Ve
2-score: 4652468 (pvaue) (rseom) (w:;) = l(ra;»:l (pvalue) (zcaee)
pvalue: 0/000003 — (1;3“ 196 005 B 256-156 prvalue: /000000 - .(,::':,',,‘
B 196165 010 [ -196--165 [ 196-165
0 165-165 = 0 165-168 165+ 165
0 185-1% 010 O 165-18 B 165-19
| 196-258 005 W 156-238 W 196-258
m 25 001 B >238 m 25

]

s "‘.-’;l(. [ﬁ;‘"‘
» il ‘t? 1
| by h \

Dispersad Dispersed Rankoen Clustered

—
1

15 el ala (o (S8 I3 (@) g



AFXA] QL:...:U (80 A,@Lﬁ:) ‘(‘9.\ a)\.a.:n grh.\)'b: J g‘f“w 6}‘-)“‘:’}.' YA

leﬁéuszél;gkﬁfduﬂw@j)sw

Pl 3 8 e Sl s esliad s 5T s 5 Sl w38 Ol St (S
n

H

H=— Y PixIn(Pi), G=——
i X Ln(Pi) LN(n)

i=1
L;kbijncdsali.ﬁaw);;yywwpl cv_ujjgﬁ.iprUb:dmb)J

Olded (5 i sbadlow o (,SIJS' s g b asls (V) Jyue

s s Sldas Al g sldes " ) . (.S|JS \.\i‘:\__‘
. Al e 223 oo oS5 s <
(hp3)
| q YT ATV Y Y140vi YTV £Y/Y4 £y
Y oY, VY REY) yiovifo VYV 0+/80 o
v YVY. Yoy YIAY Yova1l/e VEO/VA 04 /8Y A
3 AAFARY Yau ARYAN YAV« o e \Vo/YY 00/Vo 0¢
0 Ve Yo\v Yoso Y4401V YooV 0Y/4\ v
1 vie YioY YiYq YA 110/04 0V 0
v TAY 1434 V4. Y YYleov 98/14 Y4/80 i
A AVVY YAVY YAO) YYAAVAQ Yov/N £4/VV ov
q 1044¢ oYY9q oYov 0+ \YY/0 YV\Y/VE 14/4Y h\%
Ve YL Vit v YEAY V0 R\AYS oY/40 o)
T Viovy YioY N YAL+V/0 VIY/ oA TY/AA YYAY
14 Bt FYSY FIA4 Yo TYY/0 VYY/VA /A TY.¥
2 PixLn(Pi)- Y/AA £/471 £/ £/4Y0 /44 T/AA \VIAY
G /AL /40) /ALY /46 /ats /A48 VAVY

0 dsl 140 L 5 Oliken e cilises gla e 51 G a0 01 Jlis 3l sdelcwsay cal s (V) Jsd o
Aas o QLIS (S dwo o a1y Sdslane 5 0590 @)}56&1@:\5&@&553 e e i ol
G031l a8 A e 45 ol O ddiasOlis (Sl (5150 4y by jo 5 505 o 2 Ol cpl

C—"""‘,)b)j}f&Md‘ﬂ)‘(}bbffjj_ﬁj_)b



4 Q‘)Kﬁh})_’.&&t} J.a\.; d\.ﬁ.‘.”\m VS‘JJ BE ;}4 J""J’ ‘;1\-\43 d)Lﬁdv\ﬁ

0/994
0/947 0/941 0/95

0/941 0/951
0/812 I I I I I I

dLo.‘.’-Lanl,T J}iﬂé‘ﬁ J._.«u:-vsbs Jel slaws R PR S Corar L)

=

©o

o/
o/
o/
o/
o/
o/
o/
o/
0/1

0

~N

[))

(%]

H

w

N

Oldhad (5,4 M) (Sl ke o9 51 o (0) S

s Dl op mi oS Sl VT8 Ul 3 Oldkes s cilisos (gla e o5 01 lude saaasolis (0) IS

el AV L el ST by e s 5T e (a8 5 /888 L e oST5 4 by e

S1F s
23 0Ker 5SS i 6l 6 sl a5 oS conl Ukl @S5 .(Richardson et al, 2000)
oS0 5 le e Sl o (ST 5 it s sla e 5o a8 Jl s sl e ralS e ol O s
Gty omerr SLaeS1 S o Slaed 55 50 53 (ol i b 55K i plralr s 4 Ol
KSE e S 0 Osel gébial&l;—WDJB :y;J.@.iJ-SJ.aJ'\C)l;'- &3k sLeS1S 5 S e 5o S
Sl s Gt LaeS1 5 S5 sle e 5l (ol 03 e (S o kS oS5 glacad gk A, L
Ol Sl Golome (0S1,05 b &8 Sl a8 L S e JSA5 WS re 65U Al 5 b e Al gl
(SIS bl ol 2o B3 0S1 5 5 e 55 e Sl kol Slee ot Aslee e 08 s Dudglen
St S IS St i il i (RalS ol 58 n b e Sl O el 4 55 50 Sl e
Saes all slasolis Oldens b sladde cla.sz o Ol pns Py (Ingram,1998) »,Is Qi glas s>



AFXA] QL:...;U (80 Aﬂtﬁ:) ‘r‘gé a)\.o..:- grh.\jb.; J g‘f_w 6}1JMUJ3 g

Slacdld S 505 s 4 e 550 4 Seop Dllme 5o (SIS Gastls 3 8 Ol al 5o el Ol 42 S 0
e 53 Sl B et Wl S Al e RS e S el 3 Salob s ol i b - Sleas
ALl L i sl 035 28l ST 5 53 a (sl bt ot o el 0LE Szl oS15 5 e (ST
5 o odes Cmamar oS15 51 iy Sl (SIS 0 RIS W) ol b e 4l (ST 5 e e S e
S 5l ol e L Oldes 4 ST 5 Sldd Sl pasiie e 5 ol OF Stias0lis R? (uy imen

S st 503 Jelss 5 Ll 1y Sl Al 5 55 e s

300
250 60
3
3 A
a 1 ;
2001 ) ERE 4
- R? Linear = 0140 3
. Y 40 " R2 Linear = 0,200
% 1504 : ¢ % .
; e GRS |8 [ e
....... ' Y "-\.
17 ST % .
&7 e e i 3 o T Ty
) el 2 [
50 oo .
o * ol ae Yisiie . |
3 ! y ! T T T T T T T T
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
o Ka ) Al o K00 b bl

Q‘Mﬂ&ﬁw;dkﬁbé‘jwﬁ(-\)p

Slesle o S15 55 S5 Jol e
wly e gl plaslie ol Waesls Lol (gade slaesls | 5 (giludde sl 2 o) O s S Jels
(s L pie 5l IS5 4l e Ol O gan S5 o 5 s il Jits ane i b S s
O S5 o0 355 i ) Ol SLagl 5 anly Siime Sk, G b pl 51 6 ol 3lie 5 gl
23 Sl La e Ol Ll oy 5 St bl 0155 D S o 51 gl L3 Ol ol o055

{(Fotheringham et al, 2002) LiL Ls ite 3list ) Coxdse 5 dows laosls 5 AST aS 505 555

Sl (o515 dde pldljaom 515855 O g 5

Jie sla ane oS 4y Glentlw o515 it 351 0 slp (abdd) alla S0 O S5 3 S50,
5 ol e i ) 53 el 48,5 ol GIS Lame 3 GWR | sies S oalin L Jelond s 2 o
il el plail ) g0 s Sl e 525

Sl @S| iy e (O



A O, 5 ;0SS e Sle rSlJJ 2 Fo Ml lad g5ludae

($ 55 mn (SIS e oS1 5 6 ed S 5k ol () Cd gd S e Sl Akl Jates ize (Y
Lo o5 Olsee K 3l cComar sliad (ool OLL 5l alols

23l GIS Lapme 53 2l 3055 O e S 13l 51 Slantla oS15 aze 55505 sl ol rassy o
SY/EY1A10 i 51 ol 00ile 3L Sla e gazes Sltis .l (V) Jsa O 5l Jol s 5 a5 ol
RCOW RYLY AN VTS S-S SRR S NV

Sleitle oS15 it gl alab J3055 O grw 55 3555, 51 Jool i (V) Jyr

b 13055 g 5, Jbe (sla sl
Y/£Y1+470 "laotile U ilas e g o
AA/BTIYY44Y 0 T s s eyl sl
EALALY/TN "L
Y40YFAY/ALO aSST jlas
ALY (o ) Filr 259
VAYARLY! (o Judad cpnd o p8) 0 fodad (3505 o 5SS

05 aS gl g SUL s suasOlis a5 Gl ) sde 4 SOs 3 et o Olgee S sl oS 5 boles

oS ite gl 22 055 O S5 s 3l Jeole glaaid Ll Ls a5 O S5 Lo

o=l el 4 S 5 o GIS Lo 53 baesls Lo yas 2 ol ol a3l ilad (V) S5 5 Slastle
Dadir s 3 S ) s s S 5 ails Gla e ) sl

W1 o 55 Ll g ealinals; go sla it (A) J g

e il Sl diy waS | golantl alle e
A+ VANRY V84Y/08 FAR Sltla oS5
YE4/0) YVO/AA 00+4/+Y Pop Den ERPE
VeVvE AVYY VAIV/EY Res Den 555 oS1 3
\YE4/1E YarY/Av AYIY/A Nea s S e ol
YYVY Veg/ve ToY/0 Nea ol Ll 5l s 4l Aol

Yivavoyy YYYYVY ASYYVY TAEYVY LanPrice (0o $) (oo Cond
VY44 A+ /0) YEA . Pop Comar 3l
\Vant Yi/av ViV . Housing s 3l

TV VAV o¥49/1¢ YATAOQ ¢ /¥ 0 Urban block S S sl cmls

area
YVAETY YEYY/0 oviel/e . Base Ly

\WA4 (s glaasl e

1.- Residual Squares
2. Effective Number
3. Sigma



Ve Q\S....:U (80 &Ly_’) uc}: e)\.q..:n urhajb.; J g&w ‘5}5JMUﬁ LY

S el S5 0LLS

el Olken s LA S e 5 LS L UGS ol Jols yasl ol ed S e 5l alols
ol Olies g e S sl SOST ol 16 et (S L cxloe B

el (VPN e sy Olo3 53 oms ey A Cengd Jald s ls ey a3 By
e Ol 2 S5k SESE G SKe sl 2 e Jool il 25 B

el ool DL 5l S L il fools : Lol oLl 51 dols By

el Olden g SlaS sl Caras Sluwd 1Ciaas Sl %

RCO I DU PN UV PTG PN B PR EVE I WE PR I RPER

0021141--0/0070023 5 ; ]
0/007001--0{99% 50 ! BTG4~ S1SBENE ey % 4 504027 -
0/005930 - 0/0180%: »5511,'1'”9
A -
@ 001809 - 0/030533

gr T 5 5 3 @ 10001451 - 53/104408
Sl g — —
@ 0030534 -0/051989 i P ‘ @ S04 1187578

28082742 -

ORTCIINTTY il Lol HLLs 5l alols

N 241808- -
. fodgastans 200874
B gt H0/574851 - 2878145
& mm1es0es - iarigDTSS
km @ 80T 18062134

204/172558-- 4/1 %672

THNTR ASBETT
S

1961561228 - 3801881358

@ 360881359 - 5931523050 A
@ 5930523051 - 30397364570 : e

iy oSl

0 125 25 5
- —

1156711960536 - 2273161211083 5 R
@ 27316211054 - 094631024585 3

1771/323754- - 2289/940¢ B226/551689 - T101/30151 0N

1008114878 - 76
289/940517 - 45884 N TI0901913- 7712
T8677305--§
45688/120880 - B1] § 0171887584 :
i i g & 82481559968 - 89461802074
@ 6102320086 - 8179973750 4 1154636402 - 055690621 0 105 25 3 b : 5
K @ EOERG26TS - 15168889304 Km

‘ 8179/973751 - 11438/403885 ‘ 20551830822 - 3230/838079

Sl o515 iie gl GWR Jus 51 Joolo s 5 (V) S



Ay O, 5 ;0SS e Sle rSlJJ 2 Fo Ml lad g5ludae

a3 e 0l Szl oS15 (ilade 53 1y Jiies (sla e 51 plaS Ry =k

Sy ods B8 et 5 G s e e it ) HE el S 5l ol Y

Sy el sed B0 Bl 15 0 il e ol BB s eSSk el V)

Sl 3 s At Bt s 5 S e Slagie s Slale (515 5 st cnl 3G e ced V0
Dy gn odalin S el o8y B
Sy sdalie 15 Rl 1ty o s s Jled 00 e ol 6 25 Y
S sl 2 L e A S U e ded 53 e nl 1ol L Sl s VI
Sy edalie b s sl s Slatle o515 5 it ) SE o ml i V)
By sdalie o O 5 oy laand o Sl (S15 s e ol 6 e S V0
ol 5l sl i e ) G50 Oles 8 Glacand 5 bl s e (ST Y

el i B8 g 9354 By o Jled 3 kte nl (OIS S Ss (ST 5 Y

S S 4o
5 Gl 355 L e s Smleal 5 Jslanel Ay a5 el 0F 31 Sl 0l ) (gla g Ay 5 anw s L,
S 3oal LSS 5 oS15 i i ol sy sl odd e a3 05Kl (ol sl 4 sl 1 b
(SISl lens DLl 5 o p sl ol S Bda Ll el dan s 5 J RS Glaslnl S S S e
O 3 s O\MPLSLQWCL“JJ (,5|JJ f.‘ﬁ“" Cono g IAul sl 03 g Oldas el Slls o
S il polant glacib ay danS|s 51 G a3 Cole o i daasly G Sl ol duai
S apm by placib o (oS5 pll TG e s Cuner o i 5 b 0l Sl 2eS Sl OLS 0l
1P s i s ST S A pasiia ¢l GlaasT Lo eslle s el S0le Jalas b S n0lis
5205 ST L Gl s ciamed 5 e ol B e sdalie ed g s b s
B3Ol ot sl 5 g o lacd s (68Ul sasOlid WanST 5 es 3 Olipe o ol 0l 0l sy
84S A asie Glae S5 Ogem S ek Sl eslinal b roen (ol g S e 5l Aol L (ST 5 rals
g rormnrs LSS slr el e sla o o Slele (S15 Olpe o 1) sl 18 31 e jine 51 S
Jolazal asgy ol aolis adiie (65801 5 O350 mus s Oldan e 3 Slapotla oS o Ol sdasolis =
IS Gl 35 e sl al pal il S a5 ol (51 (S 5s Sl 5 Camer Sl edd sl
55555 00 Al i 50,8 )5 (SBlane s s 53 aloee 5 4l i LS S Sl 0 S al b ol 5
Sials 5 513555 5 slaade 53 Slasistla SUL (65515 s K 0533055, Lol Lley L S o
SIS il 331 e OF e oS 0 g gome 45 230 5 (68 S8 e LaSlasstl o (sl e sl

Z_a.:a._)b d‘mﬁw—jdw}u VS\j_’; Qfljcﬂb- dl}-)J RGOV PSS Wo d‘m#ﬂ‘).) LS’-L’M &j‘.l&dj



AFXA] QL:...:\S (80 A,@Lﬁ:) ‘(‘9.\ a)\.a.:n grh.\)'b: J “;w 6}‘-)4“‘:’}.' 123

L haoim ol bt st 4l Dl 2 Gl Dlpoa & 358 0 sdalin 3,0 Cpr 5 a5 (28
SLa S5 L s oS5 Rl s sl Cgman 5 goen TOIA Dl 3 Ujle 5 (s ] Jta g s
3503 pladaly 5 JUT (s g oS15 ol bl (Ol (Saan s 0Lis (Ko Cond 5 oloz| 5 (3L
s sl L adaly 53 350 ge Jilowo 5148 ol UL oS1 5 e am s o ls 55 1 0 ol ples il oS
s iy ol b cotln 5 5lasasla UL Comday slaay3a OF e SBT3 5 &S o (6,8 sl (e
St b (0S| ,5 Pl (s sy 5 Sl (68 slalad 51 pdillir 5 g ol 51 (S oS15 el
n) s et han g 5 S S Conla ed w5 (550 Ll ) ST A sde ol aly )l 55
S OT IS 5 o las 5 et s (S8 5l s oSl 0515 ol ool (5 565 e S S el
o 4y S5 ol 051 a5 e Dled 4 (S8 (S el Ko 5 Ar 5 (S0l S Al o e
g U0l Do et e 15 g0 aslin b5 055 5s (amn b Sopoas L oSTS Sl S el
3 sl jed sy pe Lokl b Suslos i
Laslgty
Wl 2 Il 5 550 ool 5 slescstle oy i 5 il Gads gl > ()
A Sl Lo s Oldas 03 (ST 5 oS 1 s Slepotle e e G (Y
S Ol dmn g 5 Las bl & Oy (gl Laaloms mhaws 53 (ST 5 05 S dslaze (7
5 65S e Gblie 53 o5 san Gl rals 5 Sl 5 S o)l sl glailie 55,0 3 05l 8 sl (¢
P
mle
S Sl Bl 5 (5 pd Comar o515 sdaly 5 Jalse s (1TAQ) LS (a8 5 o bl
led it pd Ay pallaad ST oS0l ot 53, ke olihoad Jslaio 5 gy o515 et (52 omelin
04-AL Law (sl
o3litunl b (4 sbaalons 53 (FAR) lazslu oS15 Jdond 5 gy 2 -(0¥40) Uiy (U3 5 558 (5
0223k 5okt cp g Il (g S oael p Dlalllas dalilad iy i pgd SLIS U 13555 50 & gad LU
AACTE
S5 3l e e casend sl (g b g o0k p GLKESS 5 gl (YA Ol 5l el S (555
Slelr s oKl
3093 3 o (s b (ST o 3 plb syl 1) oy p (1TAD) OIS 5 o ¢ Slale
A48 Law () Y Ol LIGIS



0 O, 5 ;0SS e Sl (oS15 50 Joe Jalge plad g5ludi

N0V L AFAY Ol c Av 5yled  Slasl Wil am sla jiass

(e g s il (o Ss Slag b 3 3k e 1) Ol o515 e et (ITAY) g calac
Yo- §8 Law X\ &l

5 5 b (5 (0S5 e Slslns 5 g0l 15k g 3 (ST 5 (ITAY) (Slgodasms oS50
Ol olasls SLLasl colems 5 (g3le s Sislae (S3la et 5 S S35 (S350 (S gaers
ol Slr by s ollisl g

AYAS Il

.\/O—Qi U.Mc-\i SJLA.J: ch, Z))b cw :&.AM cé‘,s*wé
Sladllae dalikad ¢ Jol g asdllas 15, 50 (0S| alal gt 03 IS o (VYAY) ale (5 S

\\—Yti UM a/\ SJLA..:A cY de QLSJ.@_J: 6ﬁ)“l‘f

References

Antoniucci, V., & Marella, G. (2018). Is social polarization related to urban density? Evidence from the
Italian housing market. Journal of Landscape and Urban planning, 177, 340-349.

Artmann, M., Kohler, M., Meinel, G., Gan, J., & loja, I. C. (2017). How smart growth and green
infrastructure can mutually support each other—A conceptual framework for compact and green
cities. Journal Ecological Indicators, 96, 10-22.

Balram, Sh., & Dragicevic, S. (2005). Attitudes toward urban land use planning: Integrating
questionnaire survey and collaborative GIS techniques to improve attitude measurements. Journal
of Landscape and Urban Planning, 71(2-4), 147-162.

Bhiwapurkar, P. (2014). Determinants of urban energy use: Density and urban form. ARCC
Conference Repository. Https: // arcc-journal.org/ index.php/ repository/ article/ view /224.

Boyko, C. T., & Cooper, R. (2011). Clarifying and re-conceptualising density. Journal of Progress in
Planning, 76(1), 1-61.

Bunting, T., Filion, P., & Priston, H. (2002). Density gradients in Canadian metropolitan regions, 1971—
96: Differential patterns of central area and suburban growth and change. Journal of Urban Studies,
39(13), 2531-2552.

Carlino, G. A., Chatterjee, S., & Hunt, R. M. (2007). Urban density and the rate of invention. Journal of
Urban Economics, 61(3), 389—4109.

Churchman, A. (1999). Disentangling the concept of density. Journal of Planning Literature, 13(4),
389-411.

Cobbinah, P. B., & Darkwah, R. M. (2016). African urbanism: The geography of urban greenery.
Journal of Urban Forum, 27(2), 149-165.

Cobbinah, P. B., Erdiaw-Kwasie, M. O., & Amoateng, P. (2015). Africa’s urbanisation: Implications for
sustainable development. Cities, 47, 62-72.

Cuthbert, A. R. (1985). Architecture, society and space: The high density question reexamined. Journal
of Progress in Planning, 24(2), 73-159.

Ewing, R., & Hamidi, S. (2017). Costs of sprawl. New York: Routledge.

Fernandez-Aracil, P., & Ortuno-Padilla, A. (2016). Costs of providing local public services and
compact population in Spanish urbanised areas. Journal of Land Use Policy, 58, 234-240.

Flood, J. (1997). Urban and housing indicators. Journal of Urban Studies, 34(10), 1997.


https://journals.sagepub.com/toc/usja/34/10

AFXA] QLZ...:\S (80 Af-:“ﬁ:) ‘(‘5.\ aJLa.:n grh.\jba J “gw 6}‘-)4“‘:'}.' £

Fortin, M. J., & Dale, M. R. (2005). Spatial analysis, a guide for ecologists. Cambridge: Cambridge
University Press.

Fotheringham, A. S., Brunsdon, C., & Charlton, M. (2002). Geographically weighted regression: The
analysis of spatially varying relationships. University of Newcastle Wiley, UK.

He, B. J, Ding, L., & Prasad, D. (2019). Enhancing urban ventilation performance through the
development of precinct ventilation zones: A case study based on the greater Sydney, Australia.
Journal of Sustainable Cities and Society, 47, 101472.

Hortas-Rico, M., & Sole-Olle, A. (2010). Does urban sprawl increase the costs of providing local public
services? Evidence from Spanish municipalities. Journal of Urban Studies, 47(7), 1513-1540.

Hui, S. C. (2001). Low energy building design in high density urban cities. Journal of Renewable
Energy, 24(3-4), 624-640.

Jiao, L., Xu, G., Xiao, F., Liu, Y., & Zhang, B. (2017). Analyzing the impacts of urban expansion on
green fragmentation using constraint gradient analysis. Journal of the Professional Geographer,
69(4), 553-566.

Lefebvre, H. (1991). The production of space. Oxford, UK; Cambridge, USA: Blackwell.

Li, H., Wei, Y. D., & Korinek, K. (2018). Modeling urban expansion in the transitional greater Mekong
region. Urban Studies, 55(8), 1729-1748.

Linard, C., Tatem, A. J., & Gilbert, M. (2013). Modelling spatial patterns of urban growth in Africa.
Applied Geography, 44, 23-32.

McFarlane, C. (2016). The geographies of urban density: Topology, politics and the city. Progress in
Human Geography, 40(5), 629-648.

Moran, P. A. (1950). Notes on continuous stochastic phenomena. Biometrika, 37(1-2), 17-23.

Nagendra, H., Bai, X., Brondizio, E. S., & Lwasa, S. (2018). The urban south and the predicament of
global sustainability. Journal of Nature Sustainability, 1(7), 341-349.

Pont, M. B., & Haupt, P. (2007). The relation between urban form and density. Journal of Urban
Morphology, 11(1), 62.

Rapoport, A. (1975). Toward a redefinition of density. Journal of Environment and Behavior, 7(2),
133-158.

Rapoport, A. (2016). Human aspects of urban form: Towards a man-environment approach to urban
form and design. Elsevier.

Sivam, A., Karuppannan, S., & Davis, M. C. (2012). Stakeholder’s perception of residential density-a
case study of Adelaide- Australia. Journal of Housing and the Built Environment, 27(4), 473-494.

Sorour, H., Mubaraki, O., & Amiri, S. (2010). Investigating the effects of increasing building density
on Tabriz old tissue transport network. Journal of Urban Management Studies Quarterly, 2(4) [In
Persian].

Stewart, I. D., & Oke, T. R. (2012). Local climate zones for urban temperature studies. Bulletin of the
American Meteorological Society, 93(12), 1879-1900.

Tobler, W. (1970). A computer movie simulating urban growth in the Detroit region. Journal of
Economic Geography, 46(2), 234-240.

Tsai, Y. H. (2005). Quantifying urban form: Compactness versus sprawl. Journal of Urban Studies,
42(1), 141-161.

Um, J., Son, S. W.,, Lee, S. I, Jeong, H., & Kim, B. J. (2009). Scaling laws between population and
facility densities. Proceedings of the National Academy of Sciences, 106(34), 14236-14240.

Wrede, M. (2017). Urban land use, sorting, and population density: A continuous logit model.
Transportation Research Part B: Methodological, 101, 283-294.

Xia, C., Zhang, A., Wang, H., Zhang, B., & Zhang, Y., (2019). Bidirectional urban flows in rapidly
urbanizing metropolitan areas and their macro and micro impacts on urban growth: A case study of
the Yangtze River middle reaches megalopolis, China. Journal of Land Use Policy, 82, 158-168.

Xu, G., Dong, T., Cobbinah, P. B., Jiao, L., Sumari, N. S., Chai, B., & Liu, Y. (2019). Urban expansion and form
changes across African cities with a global outlook: Spatiotemporal analysis of urban land densities. Journal of Cleaner
Production, 224, 802-810.

Xu, G., Zhou, Z., Jiao, L., & Zhao, R. (2020). Compact urban form and expansion pattern slow down the decline in urban
densities: A global perspective. Journal of Land Use Policy, 94, 104563.





