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: Abstract

: The power and position of the cities depend on various factors. The present
. literature states that the fate of cities and their inhabitants depends on the
: power and position of the various flows, especially the international flows
. between cities. For the analysis of the urban network of power, a two-step
: method has been used. At first, centrality indicators including Outdegree,
: Indegree, Clossness and Betwenness, which are used to analyze the power and
¢ position of cities in the world and determine the global urban network, have
. been used. These indicators reflect the power of cities based on the number of
: links sent and received by a city. Next, the REGE algorithm was used to
: determine the position of cities based on land transport and the resulting urban
¢ network. To carry out urban network analysis, the transport and land transport
. data of all metropolitan and provincial centers of the country have been used as
: one of the most important and influential cities. The main objective of the
: article is to introduce the city's national network based on the power and
¢ prestige and to identify the clusters and cities that play the main role in the
: urban network of land transportation. Therefore, the present article is based on
. the theoretical foundations of network analysis and analytical methodology of
: the above indicators. The output from this analysis is a nearly complete urban
¢ network, with distances that are stellar and concentrated. In the analysis of the
¢ four indices, the two Outdegree and Indegree, indexes in Tehran are at the top
: of Outdegree and Indegree levels, then the cities of Isfahan and Ahvaz are in
: the second level and the third place of Indegree after Bandar Abbas. The
: network represents an important cluster by combining the cities of Bandar
. Abbas, Ahvaz and Karaj.
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Extended Abstract

Introduction
An urban network is a set of cities in a certain

geographical space in global, national, or
regional area. Cities now serve as the main
driver of development of their region. This
process occurred with the beginning of the
capitalism thinking during two stages of
spatial organization. The first stage started
with dominance of capitalism when the
changes in urban networks began by economic
development and absorption of workforces in
centers. This, in turn, caused centralization and
creation of growth poles and prevailing urban
points. The second stage has been the effect of
the establishment of capitalism on the urban
system. The main problem of the urban system
of the Iran today is the lack of completion of
the form and structure of the networks due to
the lack of connections and multilateral
connections amongst the cities, especially
small and medium cities. These cities play the
role of isolated points in the global urban
network system based on the Marsden
division. The main point in the traditional
(population-based) spatial organization is that
population-based space organization does not
indicate the connections of cities with each
other; while network analysis, in addition to
links, can indicate the direction and intensity
of the links based on its analysis. The second
point is to present a clear picture of the Iran
urban network with global models to compare
the status of each of the centers and
metropolises with each other, especially their
role and performance in the field of land
transportation and existing centers of gravity
or centers of gravity. This shows configuration
of the future policy-making and planning.
Meanwhile, the study of the country urban
network based on power and prestige
indicators using land transportation data, while
explaining the urban network based on land
transportation, can determine the position of
cities based on the four indicators of the urban
network, isolated cities, and Snubs that have
the lowest relationships among all network
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cities in the respective domain. It can also
determine the Outdegree and Indegree cities of
the network in terms of their impact on the
total flows. The sum of these outputs is a tool
to help policy in the urban area, especially
transportation.

Methodology
The data used in this study include land

transportation data in two groups of passenger
and cargo transportation in all ways according
to the origin and destination in 2016, between
the cities of the province capitals. This data
was prepared as a two-way matrix for use and
then the following statistical analysis were
performed with SPSS and UCINET software.
In the present study, we have used land
transportation data, power analysis at the
urban level in the form of graph-type urban
network analysis to obtain the country urban
network. In the analytical models of urban
network, the components of power in the
urban area consist of four indicators of
Outdegree, Indegree, Clossness, and
Betweenness . This can determine the power
and position of the cities. The output of REGE
analysis is the blocking of cities based on their
Power and Position.

Results
In this research, four centrality analyses were

performed on transport flows: The output of
the Outdegree centrality analysis shows that
Tehran has the most Outdegrate state. After
Tehran, the cities of Isfahan, Ahvaz, Mashhad,
Kerman, Shiraz, Yazd, Arak, Bandar Abbas,
Tabriz and Hamedan have the most Outdegree
in the field of land transportation. The
mentioned index value means transfer of more
cargo and passengers from these cities to other
cities of the country and more control over the
land transportation network. The Centrality of
Indegree or Prestige Index indicates the extent
to which a city is more capable in accepting
passengers and is considered by other cities.
The cities with the most Outdegree usually
have the highest , Indegree. First the city of
Tehran, then the cities of Bandar Abbas,
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Isfahan, Ahvaz, Mashhad, Shiraz, Sari, and the
metropolis of Tabriz have the highest level of
convergence. A node with a central position
has a Clossness index. Most Clossness are
related to the cities of Tabriz, Urmia, Rasht,
Isfahan, Karaj, Ilam, Bushehr, Tehran,
Shahrekord, Shiraz, Mashhad, Sari, Ahvaz,
Bandar Abbas, Yazd, Gorgan, Kerman, and
Qom. Betweenness is an indicator of
coordination between cities and using the
communication position amongst other cities
in the shortest path. The cities of Tabriz,
Urmia, Rasht, Isfahan, Karaj, Ilam, Bushehr,
Shahrekord, Shiraz, Mashhad, and Sari have a
higher degree of connectivity compared with
other cities.

Analysis of urban network resulting from land
transportation based on REGE algorithm

The position of cities in the urban network is
obtained using REGE analysis or regular
equivalence equation. The output of this
analysis indicates existence of two network
centers including the cities of Tehran and
Ahvaz, clarity of Snobby or Isolated cities in
the network such as Birjand, Bojnourd,
Ardabil, Shahrekord, approximate detection of
the second level of the network around the
middle level, including cities such as Isfahan,
Bandar Abbas and Arak, presence of several
cities in the third level of the network such as
Mashhad, Kerman, Yazd, Qazvin and Tabriz,
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in addition to other cities formed the fourth
level of the network. The present network
introduces land transport clusters or hubs with
the focus on the cities of Bandar Abbas-
Mashhad, Bandar  Abbas-Kerman and
Mashhad  Shiraz-Isfahan-Bandar ~ Abbas.
Meanwhile, the three cities of Ahvaz, Isfahan
and Bandar Abbas, with cities far and near,
formed smaller networks within the main
network.

Conclusion
The breadth of land transportation mode, its

diversity and multiplicity is the main factor in
the formation of a regular urban network
according to this index. The two centers of the
network and the formal expansion of the
resulting network and its exit from the star can
state to the ellipse indicate the expansion of
transportation flows and the development of
the urban network. According to the data and
the four indicators, Tehran is the main city of
the network and the second city of the Ahvaz
network, which has such a position due to the
extensive transportation of goods. Isfahan is
the third level due to its geographical center
and proximity to Tehran. The most important
clusters formed in the whole network are
including the cities of Bandar Abbas, Mashhad
and Kerman and the clusters of Isfahan, Shiraz
and Bandar Abbas. Meanwhile, the two cities
of Ahvaz and Isfahan have more land
connections with Tehran compared with other
cities.
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2 329 16.467 100.000
Extraction Method: Principal Component Analysis
WAY By slaasl XEN
y Outdegree  piwww (gm oliy)s
- ClOSENESS (0 winmms 5> oy poloo by o aliold Jslas jgdomo
- BEIWEENNESS i )3 oy plo by G o Jlein | slasign
SRS
F INdegree i o by plo jl s S 3 Sl )S s
2 1381 5 ~UCINET ool a5 35b1 3l olSzilsy ol St

£) (YE++ olimalic £Y o lond) (gl adlaio (5515 a0l



295 (et U 50 B e Coprign g 0 )u8 Julox

slole Julos olwly i p3Y colas” gl Jole Juloo
e b Gl Jao &y bgyo colyd () A5 0 45
ol YU s pusite iy 5 y8line Dl (g (Sissod

Gy b el diges das 45 s o L5 KMO (9]
e 3 il el i sl culie Jlele Lo plox
sy o odlazul (ol 0313) g0l opl yho (S5 by
@l oY sl ool ulplly 03g (Mt (B 903l

wwo; J g Jos sla 031> Component Matrixa =¥ Jgas
Componentl

Load

914

Passenger

914

Extraction Method: Principal Component Analysis
a. 1 components extracted
WAY (Bt g cloasdly s le

A5 0y50 e 2]y dnmsloe (gline 0ad 03l b (ol jBlue
Ll
o3 b lemen oS e adli
o3l L Glomen CojSye ALl gy SIS S
Eoema 5| a5 Canl &Sl 3 39 )] CuSpe ojluil 0y S
plos 5 )b 9> ©jgar Wao)S (o (slopre (2 FolisS Jobo
&S o )8 cplpls @b o duuloe BIS S jo o, K00
Silymen padld Gl cwl )80 (55550 CusBye |l
a3l polaidl olejd 4 gleemen gyl 5wl YL
SrSy & S5 CuBye bl (Sp b awmlie
@ Slpmed Ly (o S Cambge ol Sl 5 A5)l0)5 5 o e
Slosls ) lapd @18 sxmulis basls e il
S)lpmed CojS ye e Jgo )b sl )5dS (b (ol
Alderson, A. S., Beckfield, J. ) cwl L ©jse «
(2004:822
g—1 (V) Jge.®
E?zld(ni . 1)

Ci(ny) =

Voslie b S (29 Ol ol Juls Jlos ol
A )0 1 b a5 ol don alols ggere
I oo cunl Ol juS Ojgo 3L (0 8 L)
ggome Jold juS ze 9 N bl (2 Cbls)
8l (o 85 bL5)IN el b oS ale o (slogdlwe
oo b SNgmed oS pe RS

P Sy G5 olul Gusmen CujSye (IS 4 la
ooy iz g el Canl b pre (palsS b p SIS S
On omme (ppbsS (S Pl (Jate SIS
ol ol cpwly s (gl Sy 0dgame D)0 gy il
SIS oy oy Gl 3 oS el gl e pialS

o) JB 9 Jo o 5l Jols (630 4 s Jo (@
W dajed )35 (ol Sl (s S e e
2 hele Jooo psl 5l Gy oS sl (idos als e 93
cp 5 ol 3 25 ole g 0ss UCINET ljile 3 5,15 SPSS

29 oo plol I3l

CoS e slopadld iy g (Byme i gl Ao

Prestiges Power s (slp coiS e sloyadls oo
k5 2rb 4 lajed Sl el e glp nj sl dge s bl
23,5 (o0 (o

Sl b 2lSly Cu S ye a3 ls

CojSye slo padld WSud Jilod g 4o 5 IS 4l
S o lolid SIS S o)) andy S lial o yere
Sad Sy B e b plelis Jold jasls )l
05 by s ed &b o > b (py blue b g (eloia]
Ol gyl I el iyl Gbls)l oS (Blo
o Dyt dSd 5> a8 0l el a3l e Sl (S
8 porde 4 1 Ko lp 2Sly pa3LE ol 3 90
el byl g Sid Jlojl b o cunl o o)) (Sawss J s
Sl 555 S con |, o plo ol 5 YIS 555)iSG
Alderson, ) cosl dulxe BB 55 Jo0,8 b o151y yadls
{A. S., Beckfield, J. 2004:822

(V) Jse s
Xi+

C'f L) =

a N abhi jl agn el cwl oyle Xi o o &

il sl yadls JS 5 cul @jlie 0-1 5 i dais Caous
oyl ol Ked g (o Slg dwlee (gl cunl S5 LB N e
b bben olime el o b 0 odlatwl jb cas o



295 (et U 50 B e Coprign g 0 )u8 Julox

s 88k (o e ple g a3Ls (pl b cunl 55 L6
el S Gj90 ) ele o 4 po bl

byl dajy 9 Cudye daaded el ipgd dbjye
REGE 4z 55l
LUy ne 4 &) b3 b i olol  panlsse o5yn
3 S wsS ey |y asgeze G (Correlation g el
b o Regular Equivalence jl eslatw! b g,y oy yig
Ladd 531>y dcgazme (sliae! Clasuin 4 aS0) ol Ao oy
phie (Stusen 2> (00 )3 (pyp 390 1) Lel (g dlad]
O iy g olelid o 1) Siaen 35 aw 5 (S
Ssi slo ool lite 5 o i 5 48 g o
Sl aSed Jbo g 45 50 ()58 M) (nyere Vel
JRl ey 2 REGE (slpl b cundge oy ol oloza]
ol 3k Sl UCINET
oo 65,l> (elaasls 5 oslizul b yoliie ol (sl
2 e ) ool eaiS (o delone | REGE 00,0801 o3
Pl 25 Jgnsd 31 eslizal b 5 8l (6,5 (slo 55
{(Alderson, A. S., Beckfield, J. 2004:825) 544 .o
(8) Jger

g

g R t t t
k=1 ma‘xm:j_ ET’:l Mkm(ijT'Mka+jiT'Mkm7')

g:l max, E§=1(ieraka?«+ﬁTMame)

sy adgd g byl ool g (B (el REGE (295
a GlS glyl ©ygamr a5 el ol (Cluster Analysis)
g oo 2l Liles

CHR9F P9k S
iy e ya8 con a eloin] el el Ldisy
@ o) JB 5 Jo> laodly jloslinal b iaggy cnl > oS
5 ot 45 s B 5 Loyt s 53 )8 o
23945 6yt 45 b sl 003 4ty (LS Lo g9
(Sred 8Sud (oo sl Jae ] sy @05 (le
@hSly pasls Jlea o ojp 3 0y laadse
9> & md eSS (ghigmer «S)lpmen 2l Sen
WUl 5 ulow .l g Coxbge g pa8 00iS s L]
REGE" )5 oy Comdgo 5 @i jasls 93 ol o)l
Cuslrgl Sien g 0p8 elel  lgd s Sh
ot &b s cou 1) Sl Jimgdy (segrde Juo) S

R

2 - Reqular Equvalence Block Modeling

9 )l &Sud aplai 5 (glod S 38 sgmen CujS pe
4 .05)b 58 S s ey &S Cunl (glas > saimd L
Lo Sy g o), ol b S oJle ol
Wl 4SSy oyt S VL puicngt CojS e
S o sge oS ol Bkl spde Ml 1y el
L YE gl e > &5 (alaped 3)90 )0 Cundy ()
Co Sy Canl B3lo 35 Wyl I8 cleMbl s b g j8lue
Alderson, A. ) cul dusloe bB 5 Jgeyd b (sguen
{(S., Beckfield, J. 2004:822
(¥) Jgesb

Yk 3i(Mi)/ g

) =) - 2)/2

Egooe 32 N b &y S Koo | 50 93 alasly (510 Eg02e
WL Kl ySess | &S (byd 4 Ko soed 9o om Ly,
e S sleie bed dor G Lily) JS 2 e
Y e ¥ sloe Lol Ao (s Lally)

oy s S opl b ol Sen oS e adls

@ s plo (Siwly g g Gl 4 ol Sen co8 e
e 4By e & S ol 3005 (o0 2 (555 0 4
A dad o Hlis S o ST bayead )08 cl Sl
b ety s oz Dot (utly p ogde Sl (slajed
e d2g8 3)50 ji Loy ;03 (g I tMtan Oy
ol b pains gy a8 555 blos o jod ol (y92 9,0
oo 5] S0 51 Lt 635 50 celoped oyl caitly il
sl Bl Jold yd opl CojSpe (IS b 4 0
015 plol la L5l g (layed 505 (gm0 ) ond il
posiiune g 03l (655 0310l Sy sl (63500 0 (S5 )
oS gy 25 o] o Sen b Syl oy ]
Slizo 4 )y oYL o1 Ses a5 olaypd 0 0 bl
226 Py 3ty it (g i e 3stan Sl 1355
Alderson, A. S., ) dsd (g0 duobre nj; JSS 4 Ty
:(Beckfield, J. 2004:822

() Jser
X4

P! ) =
D(na) g 1

2 5N b & (63959 A ls jl casl Sle Xi oy a8
LNy & (839y9 sl asls S 5l canl wyle g1 5

«.ds Jslee Celebrity «(Hogan, 2007) o s azi 5 55 =

il 0 03 5 LG WSS 5 05, I Prrestige



2955 St LR 33 L s Coprige g yad Sl

ORI (ogthe Joe 1) S5

<R |
Outdegree ‘
\\_ —|_.
) snar |
Clossness

G s330 |
Betweenness ’7

I Indegreeu,-.t"ﬂ-h JJ—'

Power

WAY (B sy cloasl sl

& o Aoy J& g Joo 059> 0 (2l )Slg (olsl o Lo yocs
) ol LB D ¢y

LN )\}m ¥¥ O uﬁl;b L C)lﬂé e :J9| o

9 VA5l Gl 20519 b jlaal g lediol (slojd ipgd rdaw

i ¥¥

Ve il Gl 281y b gl g ate slapeed ipgw o
4l

)

S5 Gl 25T L oj g led sla e ip e daw
58 W STy b STy jad iy o

D320 21515 b elis iy e it g

ST 2819 b oy b i s

Hlia Vel Slo b laen ol ipin gaw

3 eSSy a2 yd b baglial 3STye aldS” Jolds o0 aw
Yoo

Cumo g slojaed jgi o ploxil gy aw )3 oiee 4S5
Seb S g (olad pllas (ol )3 lomen &5 Cunl jpiS
3 @Sl cosye padls elel g W 13 eus

raxilas 390 8190

ogliwl 3150 9 b job NS 4lS” Jobis (g 3590 039400
Y Jols bayeds cpl cwl ol jousS sldlyps agy o
sl Sygar o] glaodh o 093 o il 35 jem e
ol o ookl Caliseo (gla Jlos gl YV

sl &) 5 Caox
21519 G 38 po Julod (I

e i (6555 Sl b olSly asls (Lo 295
OIS 2ed 3l my oesl 2)STg o yndar SIS G5 4 45
Sl op ghad (loyS gl jloal clodol sloyod
9 Jo> 0je> ) 1) 281y il (lhen g s byl
sy Jlol porde 4y S S (Ll il (o L ey JB
boluol 5 sl 58" sl joed ol 4 lojoeds ul 1 jdlss 9 )0
e Sloal 5 plediol oliag Jol jaed dw ofug Lajeed (ol
i g Bl 1)l e J8 9 Joo aSd p | balus

(Y€ lwalic £ oylowd) (ol alliin 539, 4oliy



295 (et U 50 B e Coprign g 0 )u8 Julox

a2y 32 0% 5l e (2o b gl el gl

D32 YY 5 G 2 Sen b ol il 0 ipgd o

V2l Dl alKen b jlaal g lediol ol ipge pdaw
s

H32 V4l Gl 2,5en L dede 108 ip)lee o

Wl Gl @lSea b olo 5 lmd slaed ooy gdaw
s

S35l e @Sen b oy e i pdan

@hSen b ol ST glajd plo Joli itin o
Sim Ve jl a8

g dopm lgd & Cudl oyp ol 2 oy JB 4SS
“2a T g s J1)55 2l Sen (eSSl )
Bl oy 13 2Sen jadls b daly )3 jlai 5)50 sl
cou Cul S5 B S0 () 1) )9S slaglin
sl @ s Sy ol al)l gl culss s 2l Sen
doyed ple 4 0diud clodd l)l 5yl 5l g 0l bayedd
ol 33 9 amd (oo 8 255 o5 o g S 390 1y el
29 Simyd (g g Clesd g Vg g9 da (Shy dal
S o xSy 4 a1,

2l @lSly S zawl saed g WlodyS i |y (LaolGl>
1515 slo e sl S5 LB 2yl ol 35T,0 (slayed cym
Gk ol g Wbl e Ngn 0aiS Jloyl judn logas
o 18 355 balyy g Clslie JyuS cod ]y 500 slaped
(Forlad Jgi)rims

ooy b 2l)Sen CojS e s (o

So nbples il (St 2Ren CojS e padls
sl oy ol baogi o (ol 35 )18 425 3050 5 06
w2 b @hSen YL 2l STy cn e b slajged Yoomo
b ot b 4 05 Lasie 3o adllae ol o sl o Ll
O ShI ped b 4 Cand plpgd S ool
el lepin lapd Gl 5l o cwl o Ken
D 3 jyS BN e 6yl Glyed e clgal
o slaped jpas ol Sen )3 o o 4SS (T Jsi2)
wiin b Olpin S)le g ped b Olgin obesi G2
JB g Joo ] ol quin ad) 3 oy SIS e
ol elel i el Gl e gl 2l
o e (st s Bloo 10,1 o (ol &4 (i) (sl
Tl o) JB g Je ojer 2l Sen el

T sl 35150 S b (5152 (S0 S g oo o 3 2l drslome o Red 5 (2l STy (293 1€ Sy

Transport_Indegree_ Outdegree.txt
FREEMAN'S DEGREE CENTRALITY MEASURES

Model ASYMMETRIC

Input dataset:Transport (H:“Ahmadpouri:\Finali\\Ucinet\Transport)
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OutDegree InDegree NrmOutDeg NrmInDeg
8 THR 44438 . 000 Soeez2.e00 17 .688 23.383
3 IFN 38557 .88 28245 .88 15.288 11.194
i3 AWEZ 34552 .88 26812 .80 13.693 18.626
i1 MHD 21364.600 19634 .000 8.467 7.781
21 KER 28559 . 800 8755 . a8a 8.148 3.479
17 SYZ l197l1e.aee 14772 .20 7.811 5.854
31 AZD 19495 . 800 9818 .260 7.698 3.891
28 AJK 16978.600 9473 .2080 65.728 3.754
29 BND 15288.000 32853 .a8e 5.859 12.7a3
i TBZ 13385.820 13358.88e 5.385 5.294
1] HDM leels.aee 6149 . 280 3.969 2.437
27 SRY 9514 .02 14458 . a9 2.770 5.739
15 SMN B715 .98 4165 .98 2.4549 1.651
i8 QZW 8556 .92 8774 .88 32.391 3.477
25 RAS 8404 . 008 9759 . .aea 3.331 3.868
2 OMH 7574 .00 2096 . 806 3I.802 3.288
5 KRJ 7196 . 000 9916 . 280 2.852 3.938
19 QUM 6344 . 000 8125 .860 2.514 3.226
22 KSH S707.000 9946 . 280 2.262 3.942
24 GBT 5698 .0ee 6267 .88 2.255 2.484
7 BUZ 5524 .92 Tez27 .eee 2.1932 3.8232
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14 TN 5838 .98 o646 .88 1.997 3.823
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ie XBJ 3654 .088 4558 . 086 1.448 1.883
2 ADU 3518.92e 37e3.aee 1.32949 1.468
(=3 ITL 3253 .000 4746 . 000 1.289 1.881
iz BJB 3195.6000 3008 .080 1.266 1.192
16 ZAH 2514 .98 7a4T74 .88 e.996 2.962
23 YES o4 .9ee 1984 .88 e.358 a.786
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FREEMAN BETWEENMNESS CENTRALITY

Input dataset:Transport(H:“Ahmadpoour\Final\TransportiDatai\Ucine-

2

Betweenness nBetweenness
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