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ARTICLEINFO ABSTRACT
Article type: The growth of settlements and infrastructure in peri-urban areas is a
Research Article consequence of uneven national development, rapid urbanization,

and the convergence of population and activities in metropolitan
regions. However, at the local scale, divergent forces driven by

Received: increasing demand for land and space have led to the degradation of
23 May 2025 natural landscapes and changes in land cover and use. In this study,
Received in revised form: Landsat satellite data were used to detect land use and cover changes
08 August 2025 from 2001 to 2021 in the southern urban fringe of Tehran.
Accepted: Subsequently, association rule mining was applied to derive rules
14 August 2025 governing the expansion of built-up areas during this period at both
Published Date: global (entire area) and local (county-level) scales. The analysis
27 October 2025 incorporated criteria such as "land use type in 2001," "distance from

urban and rural settlements,
"distance from roadways." The results revealed a decline in

distance from industrial zones," and

pp-179-210 agricultural land and a significant increase in built-up areas, with
notable spatial connectivity by 2021. The derived association rules
indicated that lands adjacent to existing built-up areas and main
Keywords: roads in 2001 were more likely to undergo land use change, with

higher confidence values. A comparison of the global and local
rules showed that the overlap between the global and those of
Shahriar, Rey, and Robat Karim counties exceeds 50%, while it is
less than 50% for Islamshahr, Shahr-e Qods, and Baharestan
counties.
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Extended Abstract

Introduction

Spatial data mining is an effective method
and tool for extracting information and
discovering knowledge from large spatial
databases, serving as a crucial foundation for
informed decision-making and sustainable
urban planning and management. The
present study aims to uncover spatial
patterns related to the growth of peri-urban
areas in the metropolis of Tehran.
Metropolises are essentially the product of
uneven development and the convergent
flow of power concentration, capital
accumulation, and the densification of
population and activities at national and
regional scales. As the converging trends of
population and activity growth intensify, the
demand for land and space also increases.
The rising demand to supply land for the
growing population and activities has led to
a divergence in the redistribution of
population and activities at the local scale
and in the peripheries of metropolises. This
trend fosters conditions for dispersed growth
and fragmented expansion of peri-urban
areas. Urban and rural settlements, as well as
built-up spaces located in the southern urban
fringe of Tehran, have also developed within
this broader framework. The present
research revolves around two main topics:
1. Detecting land-use changes between 2001
and 2021

2. Analyzing the growth of built-up spaces
in the southern periphery of Tehran through
spatial data mining and employing global
and local spatial association rule.

Methodology

The present study adopts a quantitative
approach within its macro-methodological
framework. It is an applied study in terms of
its purpose and descriptive-analytical in
terms of its methodology. The primary data
used in this research include demographic
data from the Statistical Center of Iran,
existing administrative division maps,
1:25,000 topographic maps, online maps
from OpenStreetMap (OSM), as well as
images from the TM, ETM*, and OLI
sensors of the Landsat satellite for the years
2001 and 2021. Initially, within the Google
Earth Engine platform and using the

Random Forest algorithm, satellite images
were classified to prepare land use and land
cover maps for each year. The extraction of
association rules was based on the Apriori
algorithm. The Apriori algorithm extract
association rules through two stages:
"identifying a set of frequent items" and
"determining the relationships between the
identified frequent items." In this study, the
Apriori algorithm was used to extract
association rules at both a global scale for
the entire study area and a local scale
(counties within the study area). The
variables used in this analysis include:

- Distance from built-up areas in urban and
rural zones

- Distance from main roads leading to
settlements

- Distance from industrial land uses and
workshop complexes, and

- Land use type (agricultural/barren) in
2001.

Then, a potential (probability) map of urban
built-up area expansion was generated using
the derived association rules and confidence
values of land use change susceptibility
between 2001 and 2021. This map illustrates
the confidence values with which land use
changes followed the trend of conversion to
built-up areas during the 2001-2021 period.

Results and Discussion

The land use and land cover maps produced
over the 20-year study period indicate that
270.8 square kilometers have been added to
urban, rural, and industrial built-up areas,
with their share of the total area increasing
from 2.3% in 2001 to 11.5% in 2021.
Association rules also reveal that distance
from urban built-up areas played the most
significant role in land use changes. Within
a 100-meter distance from urban built-up
areas, the likelihood of land use change was
considerably higher in the counties of
Shahriar, Robat Karim, Rey, Qods,
Eslamshahr, and Baharestan (confidence
values: 85% to 97%). In contrast, association
rules indicate that in most counties beyond
900 meters, the probability of no land use
change increases (confidence values: 55% to
91%). Additionally, the research findings
show an inverse relationship between
distance from roads and land use change,



Journal of Urban Peripheral Development, 7 (3), 2025

with the probability of change increasing as
the distance decreases. Accordingly, lands
near roads (within 100 meters) are more
likely to undergo land use change
(confidence: 65% to 88%) and this
probability decreases with greater distance.
As aresult, lands far from roads (beyond 900
meters) in Rey, Shahriar, and Robat Karim
counties have a very high likelihood
(confidence: 82% to 94%) of not being
subject to land use change. The maps
generated based on global association rules
related to the expansion of built-up areas
over the 20-year period (2001-2021) show
that lands with medium confidence (0.407 to
0.763) and high confidence (0.764 to 0.968)
were more susceptible to land use change. A
comparison of association rules on a global
and local scale also showed that the counties
of Shahriar, Shahr-e Rey, and Robat Karim
shared more than 50% of their rules with
global rules, while in the three counties of
Islamshahr, Qods, and Baharestan, the
common rules with global rules were less
than 50%.

Conclusion

The final results of land use change
detection between 2001 and 2021 reveal that
built-up areas have significantly expanded
and exhibit an increasing tendency toward
spatial continuity. Additionally, association
rules related to land use changes from 2001
to 2021 highlight the capabilities of data
mining techniques in analyzing land use
changes at both global and local scales.
Moreover, the extracted rules indicate that
proximity to urban built-up areas and road
networks  significantly increases the

likelihood of land use change. These
changes reflect the degradation of ecological
infrastructures, particularly agricultural and
orchard lands in the southern periphery of
Tehran, which serve as a key component of
the suburban ecosystem. The continuation
and intensification of this urban expansion
trend in the southern buffer zone of Tehran
could signal the formation of a continuous
urban expanse, especially in the northern
part of the study area, merging with Tehran’s
urban fabric. This reality must be taken as a
serious  warning, necessitating  strict
monitoring and regulation of construction
activities in the region.
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1- Open Street Map
2- Random Forest

AV



LV ol YFF 5l cogus 0 kond et 5,93 Erteilpag GBLaD dravg? dlio

S godslss pay b Cwdd slas .Cwl 03 VFor b VWAL L. I Google Earth Engine
9 LSJ'G":" ol LSJ")K J.AL& 04.&4:.@7 L.SJ")KJ J"‘“"ﬁ PO CJLS..]& TR ‘siuw (RF) \‘_59"\"*45
SLAsE agh 5l ey el 035 BT Ads 5 6500l b S (BB 5 o 6 (sl
3 et 68 s (S aY Sl e 1 oslimal e gy 53590 0583 33 4 gy o o5l (50,8

Ll ol jodein VFo v B AYAL Jl

(A0l 3135 ki
o3gdos IS (gl 815 plie y3 cemsil ol gl Al sl Apriori v;wis\ -1 NS N
6 48 err o 51 ok 48) o plie 55 5 (08 5 (a5 ) adlaes s
5 S s gdome sdbatle LSyl 5 adlol" Juls o pl 55 eslizuls ) ge gla yaie .ol sdliioslizal
" AL laas same 5 o lais IS Sl akols Maols S 4y gme ol plan 1 Akl I sl
(Jlaz1) Joailty 42 ¢ ublom Guimd SUL al o 55 sl o3 VWAL o 53 (ul/(65,53LS) 5,8 g5 s
S8y alail Oliabsl 7 sl 5 0liidd 57 azil il 8 1 ool b (g e oddantlo (laos gulome LS
VEer BAYAY )95 55 (6 )8 ol ks oS dad o OLES 4l ol .ol 0liiags VFo v B AVAY Slejoyss 5o
el 03 57 (69 Slabl Ol s a Sl sdbastle slalas 4

Aas g e |y ol e el ] 5 Y IS

1



)‘)gfrl’tS);","‘ ﬁ‘frbd);"'"‘ G5 ,g_‘c)l_“
Google earth Google earth

L paai ganazb L paai o azb
Random Forest Random Forest
Gl s els azs
Jho 3 Jbs 34
\F-- YYA-
A 4 l v \ 4
\Ly sl alols
oS eais 4SS = Jals Y 3 a
TV = L L ST Pe sy
VF- - AYA- ) 3odiS e ) el
A4
G 5l (555 43903
I D03, s &
v
Olimald o Sl
2,551 (oot
v Apriori v
el il e e il e
azh:e )5 5l (Local)
(Global) oy
v
! NILRCE P T l
= Jozot slo 425 adys
Jlezat azs alss »» sl Local
Global -
o2 ’ Ot

=l aslee g s
Local ; Global

g3 plmil Wl ¥ IS

&aﬁ:@,u@ ol Ol g5 g (Sl 05 gdoee | i Lol Eag ks aslllaes ) ge ‘5;&» 03 gl>es

St s a3 DVVO LB VB 5 ek 5 e a3 YOO B VDY oo cpn e shS FYFY s 5
e sS o Okl 4 S p g Sl el Dbl @ i 5101 seh 4 Jled S adlate (pl Lol 0l
Gbe*@ﬁo}y&cJ)Wd\.@\b‘gw dWQb\ﬂbé,&)‘j J)WQLM*&})A‘QW‘MUJ&

.bﬁ@dﬁ\.&}éb6)_50‘ﬁi&hdb;@ﬁj‘&uhcwm‘)otﬂ)@cuﬂ-@*fucﬁ;b\wc)\iﬁ

A4


https://fa.wikipedia.org/wiki/%D8%B4%D9%85%D8%A7%D9%84
https://fa.wikipedia.org/wiki/%D8%B4%D9%85%D8%A7%D9%84
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%D8%A7%D8%B2%D9%86%D8%AF%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%D8%A7%D8%B2%D9%86%D8%AF%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%AC%D9%86%D9%88%D8%A8
https://fa.wikipedia.org/wiki/%D8%AC%D9%86%D9%88%D8%A8
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%82%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%82%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%D8%B1%DA%A9%D8%B2%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%D8%B1%DA%A9%D8%B2%DB%8C
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D9%84%D8%A8%D8%B1%D8%B2
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%A7%D9%84%D8%A8%D8%B1%D8%B2
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%B3%D9%85%D9%86%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%D8%AA%D8%A7%D9%86_%D8%B3%D9%85%D9%86%D8%A7%D9%86

LAY e VP s cogms 5 plash (i 0,5 el SLAS drwgs dlone

MB:)))@@QTGDQwﬁ:}Q\)@'gj}WB}&ﬂT@DJ{Aajlhnb)jﬁ%duaﬂ&:@
C,::.;}A el obﬁ Lgcl;)‘.fb) L.SLQ‘:"A\’" Q}JK 4:.&4?)‘4.3.]44.0&‘ ‘LS:")J'}-) LSLAUT)(UJGJJ C;
el ooty ioled ) JQ): axdllons ) g0 adlais

Ul el 4 53 3 Sy 2> SaBye

axdllaod yg0 0890 (LI i Cusdgo 44 L) ICH

35 55 ABONST S b 53 558 2 (Sl 055506 dr 5 Ol 0 Ol 5o O sl Jls 3

SIS Ol B YWFr ans 5 g b 5287 53 CJlab 5 Comer 05187 0 585 )50 40 S St
SIAY G o) db (6,48 4 semms (6,8 S 4 i B! 1 dey glaans b 5 ST Olg As,y
Slosl 3,15 AYAF b )3 018 e p3 molr oz b 4 3l oy SEml o > DMl LAY wesljgitgs
S b 53 a5 el 0,8 S s dled Bl slae 8 Jald o > ol 8 0Ll (6 8
SR el Sl e 2 B Rl G 3 Ol S g S s 3 s e 3 g Ol
Eari b Cmless Gasp o8 P53 oisn Bl (B3 Bld 4 5L 51 0L 48 s o ok
Ss 6 Dl T 0,6 sz o O ol & Sl 5 omer Ll 61 515 0L >
L;MW\)QTM):AGSa:ﬁJ&YVVO/\‘Wﬁél{ Y0 Jlo s asdllans ) g0 03 gdoes Camasr .ol 0l
&,-?(.,_F,mvvaJuw,é,uﬂ@uwuﬁ.,\msﬂ&ixdpwc,:wl,ohu)na}
WAO Jlo 53 55 L& 58 YY) sad 0T Camesr IS 45 Cils 52 5 S 587 (5 48 bl Vo g5 (O ,g5
Ly Ao )3 MO a7 oy L5 0 abee YFOOYNR & 0T Comaz 5 g8 ¥ @ 03 5doue ol (6,48 bl sl
3 S coslaglr 355 55 1y Ol Carex I pssl iS4 O, 2 e gy el il
Sl 5 b jgd B8 L agh e e 15 5iS mio - AELIS Sl ek 255
Cd 5,8 5 S S slalas & Ol g 2 0> @l silele o)l ool Calus (axio
PR el 93 355 atia )8 i o) S8 Sl 4 a5 Ll 0db A5 mio 5 AL

W38 3 o 5 gy 13550 510 (318705l el 515 S e3lizal L OT oS- el 8

-1



,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

SRy slasl
e s 9 (S I M gk (S 5k JCST

© by Sl kS o i ¢ oy 350 Dl Yo 0y93 55 edbag Syl b s 5 60 glaaid ulul
S8 slaid (o 5 )Y Jg,z | aaﬁﬂsuﬂxﬁdj),u{@é\)“ma—u slalss
S Sl Ol jn &S Jgdom wlal 5 idas 0 QLGS Ve 9 AFAY (sladle s 1 andllass ) o adlets o5l )
vw,r4,.@fj.o,L;ha/a,'lauuu@;\)lou‘.\;{@og{\, P 093 Pl ibs g
oS Wl oy oo 53 VV/FA g o 53 Y/Y Sl aadllans ) 5 03 ome 151 51 OT g 5 0y om0 5AS”
og.:ﬂ.gwlo.\:,ﬂ)@fﬂ,gam@Gf,ujl;vam;‘j:;@gfuzsﬁd\,wd;,)w&,zu&u
035ums JS Zmlus 51 OT g 5 03 HUSKavav/Y 28U o5 ol 3 @3S Sl Colus el
G Carl bt 5 bl Bl 2alVF s Sl 53 deoys WY 0 0YAY Lo 55 o ,5 Y/ 1 andllans ) 5o
LVFee BOAYAY Slo Yo oy95 53 35 6,08 ol 4iis candllans y o adbaie s Gn\f)tf‘su@;eij
Il )3 o 2o shS YA/F 350> | S8 ol Comlas . Conl odiiags T 5 550 50 (gbais I oslizul
R PRWWER L S8 ijscﬁjznjlzf‘f‘//?q\\"/v

P e R LR PRCPETIE T —

- T ¢ sl o o = AL g A Sl g g ol PRSI gp—
fi -}M L v - %’\ o T - iy i
o ol £ 2 S A G Slaed
WA ‘\% ke e U Eperr
o Se s W t:’ w2 ) “ \ ’m ‘\
J e v g Yy X
> Feoine N - <y B * ALY REEREEI (L~
! > 9y ' Y N
L % 5 Pagy RAPA A2 _’;\
T 5 ST s ﬁﬁ: f e .\___,,‘
B g Pt s > -
g WIS . ; 3 2 } ]
o T A ey & \ /(:
SRR 3 y
~3 » {
’ - i
<% e '}
e A
R\

(<) (0

(D) VP Jlo (ol Lidigr § & () 1AL Jlo ool by 9 &yl ¥ UK

PP PA Slo) 039 30 SlWlas ditaie 33 BT O ki 9 o215l (6 237 S W™ ol Ol pe .1 S0

\f.. 1YA.
b J 4 Coluo O yuid )
oo buo oo buo Pl g 9 S
(Lt @) o yd ) W3 )
(@rs0gks) (@rsosks)
YV /A VV/F4 A */Y V2 0/0 oddasla clalas
Vav/ Y- /8 204 Y/ Vo£/Y e b 5 8505lS
VY'Y £/ ANVl vv/5 YEVY/F i s 86 5
-0 /00 /0 A A & sk
Voo *YVS Voo rYVS o

149



-II WY ot VFF 3l a5l eain 590 S ey SBLES drg? eln |

‘5uuéu;;uaz;wwj.,m@d:iu@ujcuﬂ,;);l,ambuéumuﬁzazsj:;fJi.:

Ko oo 4 Ola b 3 Waliad ol 28 W Lol lanils (6 pi S VWAL Jle s edbas L
o3 534S ol lime Ol ) oSl adeiio S VP s b s S gy ol oSl 03 STy bles 2y
23 AL 5 amo glalas 555 sbes, 5 6 d Lol S 4 by e oddastle clalad i Ab,

.;l;m‘}sb&:b‘;)ﬁ,m}grwL;jp%p,\,zrwra,mmwn@Tdum

A Jloond aslo slalad
T1gee Jloond s lo glalas  mm

1P G IYAY 0383 33 oubdislu (Glaliad Ol yudi P IS

565 SOUCISC Ay &y L33 p0 0l pilgh P!
Lsipn glaosls 1l VP v B AYAL b Yo o) g5 otbas b glalidd iy 4y by po il 518 ] il (51
3olse Julis Bask opl . dd ags baslons 51 S5 0 a0 bgs e 288 e 5 ki (55 luosleT ol puni (5l slns 4
el )

(D B JSa) WA Jle )3 (655lS™ 6208 5 2k (B by e —

LN JSKENA Jlo ol 5 5 Lol S by o ol slalias 1 alols 4z —

(D) O JSE) WA Jle by jo omioo (slalidd Sl bl azis —

L0 K)ol glaely &S 1 alools azis —

\4Y



A Ay 110 3 Sl o -
ALy W0 9 b el

r.
Tee
£en
0en
Lt
Voo
Ase
Lo

S 4y alalh

..- ...-
re. ..- ---
oer -t [l -

A (PR A-~- - -
0 7518 0 48 Vs -« <“[:] :]

(®) (@)
() orbaisls Sbliad 31 dlold 4335 (1) 1FA- Jlo 30 S329LE5 § pb Soll (hbgs 4dd -0 Kb

(3) ho! (SWoly 4 31 dhold 4id () dxwe Sl 31 ol 43
D3t 68 b s o (6 )lS i 5lars & S aumd go 1 i sas 0313 ol clasline 455 4gd I g
‘5‘412.5.: Q)}.ﬂ@ ‘_g)bjb}.u Ui‘ A bbr..:" MATLAB ‘)‘Js‘rj DL LLAJL;&A PO -bl’rj la 9 -U‘a:; L.Q>
Ly o ezl ol 8 Apriori r:,_,,in 31 oslizal b osls sl LS5 5 Uasline (s 1 ey o Cotl kplon]

Al ml pal (Jos SN 5355 sy 5 6 s Lol S 5 S o 4y
lrs GokiasOlis pdde ol Confidence 5 Support ¢ Ju cpkis (L0 st Jals PRG-NW P prirg PINES
S5 oS das oo OLE SUPPOIT pomes ool (5 25187 oo b ikl (goinsOlis U 5 6 )8 i 2 g
ol Support Ui.::c;)l.,wg RGO I T P oliil;’ 33550 Slas, S 5L baesls S 51 s 4 3 056
oty C)L«jr.a)}bdu, B Ojﬁ&gbjr.w&qpﬁgbub): 5mg0 Sad gad 5l o yd L 4S5 US
056 ¢ 4 Olebsl Ol SKily 55 CONFIAENCE Hlne (5515 3 50 5 Lo god OT 3 jidu 93 ) LS

14y



Lo a8 sl Jlea| yin (Al S ys 056 <K Jsl b s S1487 48 s 0L Confidence .ol zosl
g5 JlI Confidence « Koo sbea 558 00 Ol Ao ss O oty Szl oyl bl Cenys 55 0T g5
Confidence jluie (o ol 53 i oo adsd Al 00lo3 oT plie fidw & 550515 056 JU i
sl o diad L5 3 x5 (Jlaz!) el slas
1 3 IS Lo 0SB E slie (55, SUPPOIT lde oolas L Apriori ﬁw}g‘ sl rli;,a "
G Olebl Olj A nd +3) b ol SUPPOTE Ol Culgins S (oo i ﬁu;ﬁ‘ Sl ek il
Ol b ozl Sl il 8 oliad il oo 080 ST 5 0 0F Bl (G bl G 53 oddipr| Sl
Caw 33 &S ded 25168 J g8 JB o018 .o J 58 B O 56 Y7 s oS 55 066 YV4 L il Support=0.1
) ol s 53 il i BB 5 edBedss oleBa 0l pipde b lS i (SO s S JU
ipde b i SOl J5 Cad 53 5 (S 6,08 i e sla e b phe S 3> s
(axdllans y go dilaie [S) 815 wlie 53 J 38 B sl 38 31 46 gas i ¥ gl 55 .Sl Sl 2ig 5 50

ol ol&osls (LS

P13 ldo 53 oulz! Bl Josmil (ilgd 3l (Slaiges ¥ Jgus

-1

~ ~
%’ pdo St Supp | Conf | Lift %' pdo St Supp | Conf | Lift
e Ve dols s e ol s Sl pe
3 4E | LAY | VM [P R 7 2 KU WV
5 s Rl e S| 68 ok
e dlolé > sl
23 2k Bl
el 3 Al Sl e gl pe
Y Sl Aol GVF | e | e 5 Y0P | 9A0 | VAV
Ly oSl ol | gl e
PBCERLN
5N e
2 b2l
Aol 5 pl Bl
I ol
S BT L YIS pie
L R I P e | oA | vy s GYEY | oaae |y aa
@ St kel s plae |68 ok
e Ve dol
S 3 e
el

(axdllans y go ailaie JS) 815 wlis 55 55 oyl 8 Oliebsl Ol jus 3l 03lizul L Apriori ‘.;wix\ Sl 5l

S8 i Olab! O e 4l I bl Gl g ods ) 5 (aadllaes ) 5 adlats 55 WBlg (Sladlu g5) (s

b Olivabl Ol s 4285 opl 53 (8 JSK8) ws w5 andllans g aibate JS7 (gl oddasle glaliss 4 S
el st L glalsd 4 (5,8 i i (Jlea) ity KL

\af




} Glaalot O 30
\ D | - R
LR M | §

<A gy
ERA LT VA

R / 00 - -i¢

\ [ / T 4 -arr - -0t [
e 1.— \\ !

B -Au--arr

0 5 10 20 ITA Jlo 33 iy 3 50 ot sl sa [
el — lometers  JTA: A sl qaine § s ot b st [

/

Onlg8 10 4 5 HIG S skre wlwl g obdiS Ly (SRS 4 (& )l ¥ (ST odbdmile Oluedo! Ul jao £ ICH
ol
AL NP IYAY Slejoyn yo eddanle glalas 4 4l ok Sl 4l ol 54l cpl E b e
SESn Colas 55 ¥ s (G Y JSK2) i ag 4l i 1)) 6l solazstl ) sbas Olabsl O e
S8 5 2k s ® Ol 55 5 et lo glalidd 4y o sl (o810 Olabsl Ol e 43 b gy o slaaials
Oliabl Ol o SSe s oo 0L (L)Y K8 ol 1 1 01,6 (g e (L5 (#105) 5asleS
Wl 0355 PPV L ol s VE e BAYAY ahols 53 anfllans ) go adlaie S 4l (g )\87 uis 2150 53 eaTiumnay

las gy S e ke 5 Aoy VUF 5 558 de o0k 1 2 (Bl 51 o3 AL/ 350 5

140



________________________________________________________________________________________

1
-II WY b VFoF 5l qosuw oloud it 5,53 8 RS S1BLES dnmigi Ao
1
b e e e e e e e e e e e e e e e e e e e e
AU =y S0 g Sl L e
P g 0 g b S <
S N
2% o ‘ 2l —
\ e £l
. 3 T A Y, %
5 B vl WA O
) fﬁm . & e
: ORI f
) 3 P
f
',' % 3 "
/ - >
/ Q) '.I L TN
/ e 4
/ { FAF o ¥
/ A
;’ ‘\\ LN PAY
J I\‘ < AB3 - NPE -
/ 1
74 =€ £ - A -
o ™~ - ”/ (A - /” APA - AT
J kT AN B
0 7515 3 & UJ‘ 07515 20 45 T e ~-/
ho e
(<) (1)

G329 8 b oyl (NI e B IFA 0390 38 orbaisls (Slaliad 4 4Bl pii o1l Oluab! Of e .Y IS

(O Fee G ITAL 0395 33 oubdisly (Sl 4 bl i

039050 33 Olwab! SOk g (e oAbASLy SLAS 4 (Ll - (£13) 9 2b) (210N S i Ol K J9ur
(@50 509k 4 Corluo) 1Fe e 6 1TA S Sl ol 33 Of 465 (95 at >

I ot 2 ol .
Slad 4 oud hos i ~ odbdis-ly (salad 5 Olbwodo!l Ol 30
onbdilw (slad . o)
ol izl (Confidence) )
Loy Colue Loy Colus Aoy Colus
/Y0 ¥ \ZIAY YA Ve/d YA/D VA ERVAL Y |
/Y0 Vs AI¥ AI¥ \Al MY AE— o /F Y
YONY ¥ 0 VE/A VE/A \24% FO/F RV = [FAS v
\ /PP \Y/¥ Y#/A \t2A4 \VE/8 ¥4/0 PN — VY ¥
Yo/0f *\ b4 b4 Yy 4. CNEF — AOD o
/4% N /A /A £/f VV/A J/AOF — +/AYY 4
1 7nd \WV/F Ya/¢ Ya/¢ \WW/F v /XY — 1 /AFA v
Yoo VP FY Voo \59/0 Yoo YV /A o A

cffﬁ%\??/a jéb L@‘P%“V'/Adgo“bb 6[&@&?}\\?" U\“/\' AjLw “' 09> 3

Y J}u\" u’““"“f v\:‘oMJ.L..\J oldaslw L;LALAQ ‘h&)})w u..pb‘ )\ csz.a}l;\~?/\‘,jib LS’"‘)‘)‘

Q‘J:.AJ‘ w)ﬁj)}»ﬂdl.w\" a)}J)bdgéj)Kﬁﬁ'géb|j\M):\V/VJJWGJAJL:}L‘:{VV/Y S gl

sz))uss.é\)l}nﬁﬁ\;bwc\\‘/v dLﬂ)b@\)\d‘.ﬁ‘dbﬁ)‘b}fﬂ('/f'?U'/"\ Jg)rfdl.?«lal

i eoyl 31 (Ao ys ¥A/Y Uslae) cszo}l:f/\\‘//\w‘x.aﬁ a.a\.aJ:g.':Jb LOT 3l o ys r.a:?l«.’.}

147



3 (A2 VOIOA) m o 2o bST FY/Y ilazils 13+ /YA b+ /8 0V Oliabol Ol il )3 ailaie il (6,18
ol IS (Ao s 00 Jslae) cffu}l:{ VFAIA ogdleas .l 035y (65)5LS ool,l Joli 5 S0 51
(Ao ys FA/AY Jslas) j20 oS O/F i yls 13 +/AFA G+ /VEF Olibl O3l oo atals 5 adbate 4l (g 58 ok
wﬂuswsu‘;ﬁ)\fx;:;,l;.:nwuﬁL;\J,,ﬁrﬂ.mﬁom‘}gx@”usdﬁ,m,g,z\,\dul
ol A Ji.:)mw;);iﬁg,z\,‘@w,u}g@m;mamgugujpjg(gp_sc\,j)
Ol s Ok ,gd jsoddamle galas & Lo o)) Bl 6,8 Jdd OlLu o 2ie Gl gad oy
VA 350 0553 53 555 e Oliw gl aww adly (6 )5 i (5 55laST (LBl .l 3la5 5 (65 5 dndlsd

.@\agladg,x\,wa;aLs'pu,_u.cbjL;,;u)lda.ﬂyj\(.\.p,avwsw)@,,u,gf

34/4
40;0 22/4 22/2
30/0
20/0 2 71 5/1 42
10/0 9 9 > >
0/0
Y ) Y] g P Y N2
oF K LA S
éa

29 &30 yoghs” 4 dxflland yg0 dilaie (SOl g O oAbl (LS 4 oul o (Siy9lis” ol Cobuw A IS
\Fee GAYA. Jbojoygs

Wlhaod y90 dilaio (SOl g0 4 Lgsp0 Lol (yils El il
GOk g Jold o cpl 55 & Jows plide ezl 3l 8 b DLLI 55 Gaiwd s €101 4 slsl s
@ a5 b (o) 6,8 s Jlas) Olaabl Ol bl cpl 5 558 o0 astls ) Sl andllans ) 50 aikatse
2l Dol O o0 885 s 5 0k jainiin Ol g 2 53 gramndl il 8 ol il 53 48 8IS (gl lns
ool Sl ealizal b pioman ol odiags Oliw gd a1 VP s BAYAY Lo Yo oy53 53 bl 60,8 ks
el Sl Slges 38 dle | Calides Oliabl slaojl 53 (6,58 Luk Colus Oljm Ol oo bl

Sl olonls QLG ¥ d‘gu\> LR A ‘_;Yb dL:.o.b\ b aMc‘fg';.ﬂ|

14y



axdlland ygo dilain (SOl s (ST g oD il (yilgB 3 (Sliges F Jous

Ol yg pio S Supp | Conf | Lift
S5 g Ve Ao s LSl S i | /YOR | /AR | AVIA
A BP0 D7 KR W ST PRI S i AL AT ERVACRRN IRV/SR
PP 35 TSP ERTWE T S5 o DAY I BRY/NZ- S B VA g

Ol ) ; ; .
b e Ve g g Sl e b Gl ol s Sl | 68 SANSE | MY AVYE
JP- 3 PSP RIS S i Y04 | JABS | VYA
Ol S e Ve Aoy sl Sl S8 i | AR | A [ VA
JP- 35 PP PR WA PR S i CAAZ | /AVA | VA8
S i e Y e Aol s (g sleS LSl S5 i SN | /AAY | V/ARE
S ) e Ve by Sl S5 CYOF | /A% | VAT
o8 A S e Ve ol s b Sl 3 g IRVART ) IRVZIGA IRVETN
Sl 3l Ve Al s sl S5 CYEY | AFR | VYA

(.,_;JA{) O IS O PR IS P D W W e Y éﬂ,kfm;:(.u N AN PYY

e Ve alols yssyls oyl 6,0 i s B S0 s 1 ol das b Ol G ol
G‘)b&)}bﬁ Ql:.«.ﬂ)l.eaé‘/.@,&ww‘ cw.kscts)cﬁ;.]a\.u ‘)lij'e“:' LSLAQL?.«»*::)J LSJ")KJ:‘.:‘.’:‘JL“:"‘ ‘JG";
Al edalin dolb bl j> Lasie G oS Ol sl Ol g 53 ot (74N 6700 Olwebsl Ol ) Ll
55 ab g e GALE 55 Altaus gl 5 AS g0 1) (G e g 4 (SO0 5 &S e o DL Laal
L) J}@.flm
0 eSn 5 Bl sl e S daly Sl 6 i b plee Al 45T das s 0L Laanl uan
ol alols a1 531 L Jlazt ol AN G780 Olaab!) dias oo 6 )8 x5 jdleztay (e Vot B) ulee
sl 5dlezmlas o ST bL s 5 5L e ) a0k g 55 (e v e 51 A) s 155 (Bl (bl e il oo

I (it 9 ygueo Ml Ol ygiis 30 BOT 4 Ly g0 Oliolsl polio 9 o3 (&Il S pudi O a0
Oy i g
Ol yadd (g cpl wlal e 0 QLA 1y gy 3550 095 53 4Bl ,uis Bl Oluabl Ol 5 0 Jgd
Ll 03 35 (A y3 #F Jsles) Gf,u}l;\'f'ﬁétp/?/\?m/\w Ol o b atels 3 gDl Ol g2 (5 )8
e sdbaslu L;LALAQ(MJJV?)@J»;J);\*F/AT- 39d= ¢ /APA L /VEF Oliabl Ol 050 3 0 D as

“/\;‘ J}b ‘o-uébjé.&‘ﬂ‘ &j} V..s.f Q})J )}SQ‘;«J OL’LWJ.@.& j‘u.L%QTJJ .~U|o.>\.> LSJ’,)K

ARYA

-1



Ol jan 03l 53 @f,u;; VWYA 5 odipdly /7A7 L +/\YF Oliabl O 50 63b 55 (dz s YV/4) @»,:a}l;
G s Oliabl Ol e (slaaiids & IS ilosls (6 )8 i ool (glalizd 4 +/AFA b +/PAY Ol
sddaslo glalad js Oliabl Ol uomen o (Ll ,@Jr)&wl Oliw g 5 Ol g5 Ol g 51 Jadw y3 A1)

s o DL 15 () gy 23558 0533 53 0T

20 Ol Ol yel 31 S 9 seiadlol SO ;ab 089050 cubdisly (SLAS 4 o1l (5 yHlT pwdd Ol3ae O J9u>
(30 J0gles” 4 b)) Oligabo! Cilismo (SdO3L 33 1 Fee B ITA. S Jls alold

(Confidence) oluab! o 5
o G e/avy V7YY G /VPF G /PAY R Y VAN G /ey Ol
“/APA <JAYY <JADD \ias yiNg it YD
FA/Y0 o/FF £/AN £/04 . %) /9y . ol | s
Ve WY WY WA . 00/ AA . Aoy |t
VF,08 N Y VIVO /Y0 ¥/ AT . ol
ol
Ve 5 /0 37 \o/0 \Q¥i2 i . Aoy
w; . "Pi A

_— Wiy A e vy

Oliaslo O30 Oliaabl Ol
CAPD b o0 ) U - ERCER |
D TE N | 2 4 B 2% SN ) ¢ 4
VFAF - FY CFAP - KV
L YPY L PAY YT - 2 PAY
U | a8 - 57 R
-AVY-‘MP- s -A"~-M9-
4 VAFA - AYF -‘ 3 - “APA - AYT -
k ;;—I‘ . WA JU 33 sy 3 665 oo b slaid [ N I‘« o 3 1A JU 39 g 3 s ot ol s [
I —— 11 \TA AT Sl o g o ot Sl Sl ]| | e —— ) ITA A Sl ey i st b sots [
(CD) (<)

Oluab! O3l s () satadlol § Ol ya5 SO yad 35 (& O ki (ST oS dsmlonn Oluabol Of a0 A S
(D) Fee 6 IYA 3 yabadll § O 4a3 SOb s 35 oubdisLy (Sl (5 okbdmulons

ol Bl 9 Ol sl SOl o 30 BOT 4 gy o Slisol] 3130 9 Lo SISy Ol 30
GOk o )3 el 5l 8 Oliabl Ol laojl 4o 4Bl ()8 i S Colus 5 7 s

@,ﬁ,u);?/% Ol )lgs Ol g 55 5 oS e J g (slaosls wlal s das o0 OLES T, ﬁ;‘b\{“ou,@,
#V/8) c,»,u,k,; VYIAE 5 /PN G v /o0 Olaabsl Ol o3b 53 4Bl (6 5,8 ok 2050 51 (Aa s ¥Y/Y)

CJAJSA}L; YO/NY c}:; V{';Lb) Ql:;wj«.& B \d\-"bhué‘j JAZA G /PAY dL:&-b‘ u‘}:.a a)l.a BL J:_J (M)J

144



i W ol IF+F 5l ogw o loni (oid 5,90 C el (sBLAS drwgi dlee

Olireb Olzn 83 53 e e ST VE/AY 5 /PAT B 4/ 0) Oliabol Ol 5m 03k 53 s (oSl (e ps 01 /F)
u}.o- BE) L.SJ."))" Wb)b‘\f&uéj)\sm:ﬁu\;\obb szv)lsmaj ol dim L LSL&L&‘U '/‘\9/\\3 '/9/\\’
A S Sl ) 3 a8 Slaebl Ol b S0 @j&uwﬁg Lsd g0 odsd Oliw gl
)QDMJJ”JA’“)")ﬁ;LLJJOb)LPduob;ﬁ)’s’!‘)‘éj)lfjx’uQL":‘J"QU:“&‘A@

s o OLE (g 23530 0593 3 1) LOT st b (glalias )3 Oliwb! O e

4hold H0 1 5 bl g Ol )l SBOLW el 009050 oulidisle (SRS 4 o151 (S 2l il Ol £ Jgu>
(230 50 9™ 49 Cluno) Olmalo! Caliso (So3L 13 1P+ B IFA Sy Sl

(Confidence) ol ol ;e
o G +/4YY G /A7 G e/ ve¥ G +/PAV GFev G /YWY Ge/en Ol gl
WAYZN +/AYY +/AOD WA%4n /PN? ALy /Y0
VF/0 + /70 /YA VY \/VY f/va /YN LAY Co-lus
Ol lgs
Voo ¥/0 Y/ V/A \Y/Y Yoy \/0 /Y Loy
/00 Y70 \/fY , \e VO/+ N . VAR ol
=S bl
Voo VV/0 f/A . Y/ o . °/f Loy
o - ‘oo h - o
- ¢ » @S
b £ :
e S xj >
L e O bt ote Slseb! Sl
SHLY XS ¥ SRy GO0 Y
ERES SR\ ¢ < ATP
P PAP - ¥V -+ ¥y
L NPT PAY . VEY - - PAY
~M.>r-_vn- -m,-,vn-
== 7 cavr -0 o CAYY - A2
fs CAPA - L AYY - S APA - LAY - ‘
A IPA- 30 otins 8 5 ot sl statad [N l WA Jl 33 by 3 5 0 ot sl sais [ ‘
1y ITA AT S0 qaione 3 o o L Satad I | | 0 ) e |
(<) (A1)

Olsabo! Of 0 () w2 7 B3 9 Sliw sl SLw ya 33 (8.2 Sl gl (81 3 SADdslone Oliwalo! Of 30 .1 + S
(D) Fee 6 ITA- 3 a2 5 Bby § Ol slgy SBOL s 30 oabitislo SBLES (5 obduulons

e 9 b e SO g5 90 BOT 4 L3150 Olisalsl plio § LoI S I Syl Ol juo
Olicebl Ol 05L 53 (21l ()3 Y/A) o 2 b VVA 5500 5l gl Ol el 53 &V ol bl
Gf,u,g%/ﬂ/\, VENF G /FY Olaabl Ol s 0 3L s (As s £7) @f,:ﬁ;; YV/AY 5 «/AYO G /e v
5SS ghls Ol g oy lods ly /AP B VFF Dbl Ole 03l 53 15 (B 51 (o) 0Y/Y)
210 56 o e il Gl 28 s es 4 5 035 01,65 53 (Bl (#10) lre S e
A AS FIVE 55 s Ol g 53 ol bl 5l g )3 eclda Lo glalid & (65 )5LST (511 ot

1



L 2l 5l (Ao s #0/%) Gf,:ﬁ,l;\\//\v, VA A RVERR vfot:*b\ Ol b o200 51 (Ap s YF/Y)
22 1A RS Olabl Ol oa b (S0 51 (453 VO/Y) 3 50 n kST Y/AY 5 ¢ /VEY B+ /64 Olalol O o
33 B 68 i Olab! Ol s (slraiids V) IS Lilodkds s odiazsl (laliad VP e G AYAY 695
sblad j3 eddawbue Oliabl Oljm omen 5 Oliw g5 93 o3gdome 3 1y 5L ,ed 5 Wl ool o3

.u\.l.kju.a olas eI 0093 2 LA‘_)T okl

S Ul dhold 50 wud el 9 5l pel SOl jeb 0890 cubdiSly (Slad 4 o1l (5 Il il Ol3me Y 9o
(x50 08”4 Crlun) Olwndo! Caliseo (Sdo3b 33 1F++ G 1TA.

(Confidence) oluab! o 5
o G e/avy RY/N-Y2 RVA%4 G/SAY | B Ry G /AYY VAR Ol
“/AZA </AYY </AGO \ias ISAS AaYs /YD

g7 o o/VY Va/08 . YV/A) . \IVA Eoles
B

Ve F /0 Y/ . £ . \A) Aoy

14/0A Y/04 /YA . ¥ AIVY “IVA ¥/a8 Eolee
JoRE

Voo i /A . VO/A FE/A ¥ At RWPH

: . 7Y e o 0 .
Oliselo! 1 3 - % Oliaab! Ol s
S 1 s \M ST e
o / L¥F AT
CEAF - FY L\ - [EZC SRR Y
AN \g

< VPY -« FAY VP~ 4 PAY

-ase--vor [ a0 -+ vot
-A"--M&_ -_\YY-.Mﬁ-
A [ < APA -.qdvlr - - +APA - wAYY -
A WA b 33 kg § 6390 oo b st [ h SN SPEIPTSIPISFORNCR I |
o 75 75 )4 2
—— 14 ITA: A Slh qoone 3 vk o Lo sintiad [ | | 11 ITA" IS Sl paine y o o3 L st [
(CD) (1)

Olsab! O3 300 (AN) wodd sad § 5l yed GBI g 3 (S 2ol O i (819 Sbdulons Sliwabo! O3l a0 .11 S
(D) Fee GAFA 31 oold e 9 3b sad GG yeb 10 obaisly SlLES (51 oubdmle
(S Ol g 33 BOT 4 Lg1 30 Slialo! Sl 9 LSN51 (S 327 N g’ O 0
U'l‘ ..'U‘o.)‘) ng)L{J::A? om‘ﬁﬁ-tﬂ L;LAL.GA 4.: \?' . d\..w BL '/F';’ U o/ '\ QL:».]&‘ Q‘_,;.a L L;.ﬁb‘ (M‘)J
St 0ol S 1 53 sl 53 imto glacs 8 LOKe s & Bes B0 1 5 5 O s
L;an 44 429\1 LSJ'ZJK j::a}' 6&‘)‘ )l (M)b V;‘/“) Cﬁfﬁ}t:{ 5‘/\/\’\/ J)")u'.'.”" C,.w‘ oJﬁ Lﬁbﬁ) 9

JMJJEMQ|M uil.b;;;mél;#‘\?/\t#‘/?? QL:».]&‘ Q‘J:.A o)'Lf).) I R4 0993 )3 oldvais L

Yo



Ol Saats Y JSo Wloslsfy 3 po sno S, 5 bel&s S Ss55 55 Ol g ol 3,5
Slalad js sddanlos Oliabl Ol 5 Oliw jgd 95 o3 9dme 531y (6 Ol i 55 b1l (6 )8 s DLl

.u\.l.kju.a olas eI 0093 2 LA‘_)T ok aislw

281Fee BIFA. Sy Jlo dhold 58 (55 Oliw yed 0890 cubdisly (Salad & o1l (5 3l wdd Ol ime A 90>
(250 508kS” 4 Coluo) Olimoo! Laliso (S0 3k

(Confidence) stuab! o
o Go/AYY | G/AdF | GVEE | GSAY [ GV | G AYY | G Ol ¢
<JAFA +/AYY 73 i %ax IFAS /fe7 YD
4/ VF/VF YAVY YO/N . . Y/AY YA/ Cols
Voo I FV/A YA/ . . /X \O N =
o et

oy

HAs

2 / ! ' S
/ $ { Oluals! Of a0 / 0 ™ Slaell Ol e
/ : K&: . | e \ / )
78 R f / 3
Y A" R 2% R / CFF AT
{ \ CPAP - FY l/ P FAP - - ¥V
f
;" \ NPT PAV { B VY-SV
/ :
/ B P — y S
% — —— . T T—— P,
ol — e S8 A
o m—~f “AFA - - AYY - 5 N L APA - - AYF -
Y IPAs Jlo 33 gl 9 & 4% oud w5t sats [ A WA JUo 33 pligs 3 5 00 0t ot s [
o 10 20
1 ITAS A Sla e 5 e o S S || e A AAT S qui g e 02 w51 sl [
(<) (W)

Sl 2 obdmilos (3ladol Of a0 (1) Sy Sliw yad 38 (5 217 O gl (5 2 SkDAlone Slgao! O3l jpo I ¥ IS
(O Fee B IYAL 3 () Obiw s obdisL (Slaliad

om0 9 T8 (ol (1l duy o

o S e 18 4 s 03 (ol oal dlie Sl 5 Jome 5 15 0518 ol il 4 e 5 b ol
ailate JS (gl obizl il ol 8 Il 4T D)oy Sl odis 8 ainie Ol gl g adlate JS
b g2 o O i 0kl Bl 55 sy g0 Ol g 3 i) 50 O 5B 45 (G50 s5 e 5 0 03,31 S\l
JS 55 il plaa Sl s e Ver ool )3 (6 )18 ek okins Ol oS ) 056 Jlie  sbay ol 03, 5 S5
A oS SR Ao s i b el el Sl Calites GaOlabl b Ol g pled 53 5 adlais
G b s GOk g (ol odosls QLEY S 55 oS ) sbolen dd acnlous aibate ST L Ol g
18 Ol sl 5 oS e Dl Ol a3 Lol izl 5T 2l 815 o313 1007 VL o STBL) 5
izils KouSG b e 5 BB Bl 550050 55047 ) S S5 S

AKA

1



axdllaed yg0 dilain (SO yols § dibain 57 o 5 o (piled A S0

b F ot sl | S 5| b 1
) pio i o . Obw)lg Sy | o8 | sbed | olww
dakio g™ ™y
Voo dlols s
e 3l e
&{MB)) kf‘éb‘
Y 5o 3l el S| 6,8 L v v v v v X v o
el et
Aol s L LBl
Y ST e v v v v v x v >
IS TRETR
Voo dlols s Sl
¥ oS i v v v v x v v 5
55 e
Vor dlols s ol
5 C)S i v v v v v x v 5
QRIS N
t Aol 55 ol s
s | T = il v v x v |l v v v 5
B BIE=R IR 3oL
30
25 %92 92%
320 %69
2
215
g %38 %38
v 10 %26
5
0
Sl S A =S LY Sl o8 g Okl
Oliw g CU

(B Ok g § il S o &5 jide (yuilgd H10ge5 .1 ¥ UCH

&

-
Al o Sslize o Ll 5 S ot Dl i das e OLS Sl G 3 sdkeT sty gl
S (Sl e bl et )3 Ll 03 sl OSGe  Lald ayk 55 L 608 ek S ol e
Sl oz pural 55 b adlate JS7 (gl ol il sl 8l plis o S allate plas 5 (6118 S
A1 gl il B O BB L bl i s slas)sT 5 1 (SO w1l (gyls Ol g a
b es okegd 55 diy LSl SVL Slaes oo Ll 5 Lol&s S diy flow 55 ows

Yoy



i W ol IF+F 5l ogw o loni (oid 5,90 C el (sBLAS drwgi dlee

3 Sl ksl 5 oolh g gDl (Sl g b anglin 5 cadlate JS s SIIL o SB35 50
Lro cpl 423,05 (glaabie (g3 5000 5 (gl o Sabels (ppled ol Ol olidb (caeSalys I ib 5
S 53 Lish (lu oy 5 Cabanie (Ol i ol la S sl cwlie LU (g asl slas Sy oS
S, sl el (gl jdiedds Sl I8 Caln 4 Ll 5 o (ki) Sla SN 55 o glac sl
A8 S bt ja s o

Sl ) il ge aba 35 G ) et Sl Slllae 3 g s Sig) b seen
crl el 03 10 g (o Lab ooy (51a 831 (65 ST (gl ¢ gramil Aol 5 ot o sty ¢ SIS0 (55 0l
Sais 28 5l il del B ol Sl 4 a8 (VFe v 01y (635 g ($0lg) alllan (slaasil L wlie 03,805,
ESalis g jble 5 Ges 555 5 LSS ol cidw 5l adiasOlis (sl axtls  glasb ulie 53 (5 4o
Oles dsb 53 ol S 528 5 )8 Dl Gl 2 ol sl S Mo s gt LS
b 3o sl S Bl Lol 4 S de addlhe ooyls 05 6 g8l ebie 53> (\WAS-\Fe)
M;ﬁg{uﬂ‘wu_;,,ﬁ Ls'u'}l("‘“ ol il s 5 (Glasb) dowe wlde 53 (65 Haab 5 slas sl
..xfu./a.,\:fi:L;J.g,i-quucjb)ssjlfa:bsh)\ﬁl&blf}

st 5 FB Ol ld (g s Ly aia 53 5 50 DLl Sl gla S5 b (g st ed (g opl slaasly
Aoy oS g i e miwylisl 5 arw g ey Olidisd odes &S I3 5l oo LT 51,
3611y Sglize (63 555 G ol ¢ Llansls anw g5 ST sla SN (giloaccs 53 aw 5 Llazils 8 a5 (5 4
YAV Ol 5 (6 B e Slidos o iy " (lud e 5 o S 00 Gl adllas ol 53 Sl es S
LT3 ol oSl "ol B gl mmal 5 ot 4 OFY 0L 5 65T WA 0L 5 s3LTed s

C;.w‘ a-l.i'42>".§j:

S 5 A
U5k ekby opl 48 S Ol g (s o 3 kbl (slalias 5 28 5 U8y Lot 4 bl o
c)\,xx@u,&ﬂ"u@jb&uwa\.;xﬁ@@swk‘upg,xa\a\s@\w@ﬂu,;\
YA+ L Yo G;Lﬂja,,;wu,;u,,sl,\u:,:xjsj,tsujgﬁvsud@log\}sw","dﬁ,\f
s 53 5 it o)l gale (laosls jleslizal b sl (b g 5 5,8 Sk (3l KaT .ol "VF e
@ ijz.o}l:fhb/b Sl eddasle LBl oy a5 das e Ol El A pll Google Earth Engine
S odnast b Glalds guyo a shS YV A T 55 (21531 edtisOlss o) ol ool oy g o 0SS YVE/7
duwcngﬁ,ﬂga%.@‘@tf,ts-w‘5u@>_u}g}&u”,&,@x6uw&u
ST ol ) e LBl Al e e STVAVYY Oln o oS o o a2 g b s (EL - 2
3 2k Sl & oSl ol Ous s s 35 0T Sl ar S 5 oukbics s ol 2 28 J s

6,5,\&_}M\y\};;mm\ps,zl,tdﬂ,&smmg}:u@uw.@mﬁﬁﬁx,@u

Yo¥

-1



,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ebwsy 9 6 g olbale glalas s‘_giéj'.;y‘}é)}jﬁi)jbu’wé‘)‘fdﬁb@d&})\fﬂjtdlﬁﬂi:ﬁ
4 2l 68 Ol ks 45 Sl Lo S 15 (6 )87 i 6l 1y Jemily o i ¢ ool slaely 55 9
L Ll ol osdeay iles sy Laoly a5 55 5 35 o ol Sl 4 (0355 il B b 50k
o Omamad el 031l B gd 4 ESKs 5 Jeolg 5o Sl ) 2] Dl aii sdes oS Lias
Ol o5 o o25domn 53 @l a0k s = sha 55 OT & by e Oliabl = glaws 5 (6,8 Dok
e 53 Dl 5y B 0l B (ailate JS) 15 elie 4 b g e ol 8 35050 BT 55 8T el OT (0L 5
Lzl ﬁ;‘b\{)owﬂ.& Ole ool 53 tizes G 53 (anfllaes ) go 03 sudoes (laislin g 51 &G 8) e
ftj;,gda\f,tsjwéu@wu»u.uﬂ.xi,\?,@@i»l&;@‘ouﬁa|,>.g,)@,u
bbbl Lol (hdr glacS s s 5 O SL 4 by e eddastle gl 55 s
il esdeas 5 5d o 0 035 1o, 5 (IS Dl (6l (6 S Oliabl d 1S 555 g g ozl
2l B 53 (55 o 4y ome 5 ST ulde 53 i 5 ol o (oSl 53 ek B S Ol
3 el Gl gd a0k i 3 sdbastlu glalas b 28 (gLl Ll s 4 5 s opll s
..>)|>upr;>'-\Ql:.wj€.§4..»O.i\4_3}'.“‘_;Lal..,é.édlk.i»lw)'\.,\.pjs\/‘i‘)o.sy_hol:wj@.&ﬁbjlpﬁd)
skbanst L (slalas 4SST Uyl ol soge slaamdly S0k ey Dliiosd b B3I 55 ol Goiod s
Mole sl jlasl et 2" ool 1 (5 55 bl las B IS faite O ooty 1zl 3 o S101g o5 e 3
b BLl s ezl ol o osdlea gy o i (Scimnsm Coow 4 ¢ Yoo b Jlo s 0L 5 Jjos
oS b 45T s e O bl G 5 plas 4S5 5 3 g e odbas b glalas I alols sl Lae
& Bl s 25 oo S S r i 53,8 e Do b gh Syglane 53 5 Sl D) pow s gs
oo Bl BLLil 3 &ST (s Camdly pl ol 031355 gd 4 $S0s 5 Jool b pen 55 35 okdas Lo glalias
Sl 25k 5 (2L Sletts (B 2 sibole oSl 53 0l pl 5> (A8 S (6,8 IS (b
1o ool & AsL lata sl 0,8 s Wil e ¢ (VWYY ¢ pleaaly 5 V¥VE ((oalT 5 FAAC S i sy)
Sk e onl (6l LSS 0 ST Lol O 1 51 (S Olsie s O g5 e (05 o2 03 @l (Bl
siantle clalad 328 5 lajle 5 cole 4l Kosew 5 385 Oyl g, 5 diyls 15y S5 b a0 o
Ll S50 5 05N adlale oyl o Sl sy S 5 i Spame 5 2l 5 545
C}Jawkgdij.a a5 il (6 g by (siludde 5 ¢S Hn &S s e DL Gatsw oyl (slaasl (f yoa)
(Sl g ol ol ik LS5 il Ol O BBl el 6 paalp s S eSe Calibs
Coedl ks atalie OL,8 4200 g 53 (Sl 58 Ay Gl S awlie 55 oS boles
FERS-3) éu}f\nw@w Syl ASTT (o es é)\fcﬂwgw)sﬂi;;}&sjl}&bxg‘sb:ﬁjj
il Slalliu g 55 F55L sy Jilie 53 cadlate JSU 0 SBL, 5 (6548 O e slaOk 4o

slgds e opl ol b oo a1 (G el p SVIe 5 e sl (GHle 9 Doy g o Ol )l 9 w8 gl

Y0



i W ol IF+F 5l ogw o loni (oid 5,90 C el (sBLAS drwgi dlee

36568 Glades (IS oy 4 O 51 Glra el T hrab, gladnT b s 58
3L (5 e 03 ol 5 S B 4 Ul b oS s e slaeSialys

Ghla 53 Ly G Sl a3 Ko 3 ows 5 glathain ol 5 2w 31 Obe Rk S5l sdalia
3 58 Lol 3l SGee &5 55 a5 silu o dtee |y IS Bl 1 (Ol g 5 odd anlllas Calises
b S i B 4 Cd (65 Iy 5 Syl (51 (6 5iad 5o 13l Ll o 0T (6 ) o g
G533 Gl 5 (B si (Sla ol 4 (b i ladis anu 5 p oo ST Sl 5 58 oo slgidey L L5L
1 S A g f e B 4]

)l (Gle3a)sn &S s o 5 S5 Sy s 53 el 8 bl Gl 5 Sl S35
23 5 ool Sl (5w ) oty adlllae nl (ST Slidond 53 358 oo sl W23 8 513 (o) 3,50
o3l jlosizl sl ol B LT 550 asts ol U338 ol sl Calibes Sloj (slaoy s
J.:lau'njf@ slgiy emmed st b Oglite (ki gloy slaoy 9o (b s cébdlhas\ih’w@lg.a
5 Bl Gl e S Sl G 53 358 s 5 (68 Gsed 0o 4 el il ol
4 a5 b JEeOl 5o = k0 Sl ki L O g o0 o5 ol Sl 53 e a8 5 L5555 ) 4l s
3505 5ol 1y i ol 4 ekl sl 8l 8 ol Ol = b1yl ole

0353 i Glaesls leslanwl . Canl o gy axl g0 55 odC a3 gdoma b Gl pl ¢ ol (glas y gliws 5 52 5L
AL 2 g 1y e Dk b ol Sl )l (3l A8 Sl el S B gt 6 p LSS
(G p) )3 03Ul ga (sl slna 51 313 claols S s 5 5o g3l oozl ol s o ¢ iopes
Glrosls jleslazsl b Ll g5 6?-\' G i g s (Sl ) ankad Ll gl cb.w 33 55685 laesls LS
S35 4 3lg Glacln 5 platrl-(o3laBl Lol g 5355 Gl iman 5 5V (6 eSS L (glo ) pals

b o>
@‘M‘.\JUJLAGA\:- e ;ﬁ.“d}:"‘“"“‘““i}"j]@)l'éb““\“

Ty BUNL LY
.,u\u}«s,\ﬂ‘l:l,&L@'45;.“;‘_;ljzmotf.uﬁ};ru:,.u;}iwduﬁu;)&,@up@ﬁoL&ia;\.\;l@o\f.\;ﬂi};
2l ol

I e ol LSy (S 5 b Al 3 elie 3L a4 Ll gr oVl OB i

P g P0G

%L«J@dbﬁ}ﬁ’lﬁduﬁuﬂj.}hqu)u‘}&&u‘)}eJJL’;ﬁy.}4;4.)‘}‘M)‘ulfuw‘y

-1



,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

LIPS Jlo b s ,e8 i) 6551 o 5 Solotend (OVF2Y) L 155 50 315 aelonl 5 dasms ¢ 566, 5 dilllas o5 ,S)
NO-VFY V() (gl anw 5 5 Lol a4 25 ((Oldal) g8 163, 30 anllles) SLEUTH-3R Jus 5l eslizal

3550) (s S el S (UL 55 (6 8 i SIS s ((IYAY) cpdie (s g3 5 (Ol gt 1 o131 sl
MY=08 (Y (a5 o Ul o cnbige (gl 55 Oliw g tandllas

oMbl (g g lacs 8 il S5 5 K 5 o 53 35 5 6s8eals (1F++) demmn ¢ Al 5 1505 055 g2 g2
NO-AF (N s Lol

s S8 ;v%uij‘ Sesbizad b M 5Ll S Ly ool (W8R) L (5 5 e pdie (g e3la Ol o
NEFY (PO0 ¢ bl b tnn 5 5 S5 Jaome (ol Ol e it (sl S tadlllan 3 50) (o0 srme

w80k b gbla s wi) sl Sl olas wlisd 8 (VFAY) L sdgadams ¢S 358 5 Sbdtiul s ) el ( s
OY=58 YY) ((5lu g 5 Solome 1y (sla

G A gt (Bl I o 5 3155 a7 Ol Sla g 03 smen (LT

ladute jloslizal LVFF Jlo b obTp 5 18 ) )8 Dl (G3ladile 5 o) 2 (VWAA) L () 3050 5 558 sl Td s
YOVFFA AVOF) (s 65 o pds 4,55 « CA-MARCOV s MARKOV (MLP

Ol 6olars 5 ($ile gd Sliddios 8 0 SLasl g5 (WSl i 155l g8 Emlo 48 sazms L(VFVY) L s ¢ g laia

T o e b gme 5 S50 (5o S35 5 el o LUl gy (VAN L (slgo ¢ 55 3 5 wle cghammn e il n) ¢ Slo)
FO-AY A0 ()l 2l 58 5 p sl 4 25 ¢ oarell )31 8 S8 Slesleal b Olgaus! i 55

O s Sionl s Slallas S50 (VWAP) 01,g0 e el b

bt Olukige ¢ olazrl = mar Slallle 101,85 48 (25550 (o5 5 EL allobs 5 Slallle (1WA) L5058 (55 gomns
e 3L

b oLl iy i s 03 2l 555 OS5 Sl L5 OFAY) L le samn e 5 S (5 3L e
FEFY (V)P (SIS Sl g5k wtige 55 lad shs I aslinal

SIS ol 5o 51 6 s S SIS g 2 (VF 1) il ) (il i 0 5508 3 Ol g ¢ Lo laad (Al ki (6 e
AA-AY C(FIF (Lsd Sl anw 5 5 Ly 6 o (slolKs S o Lias—

XO) AV VRO (Ol Ay alme OV ) Fu0 00 55 Gl g 5 e SRty sl SI1.(1FAQ) ol s

Agrawal, R., Imielinski, T., & Swami, A. (1993, June). Mining association rules between sets of items in
large databases. In Proceedings of the 1993 ACM SIGMOD international conference on Management
of data (pp. 207-216).

Angel, S., Sheppard, S., Civco, D. L., Buckley, R., Chabaeva, A., Gitlin, L., ... & Perlin, M. (2005). The
dynamics of global urban expansion (p. 205). Washington, DC: World Bank, Transport and Urban
Development Department.

Bibri, S. E. (2018). Data science for urban sustainability: Data mining and data-analytic thinking in the next
wave of city analytics.

Bivand, R. S., & Wong, D. W. (2018). Comparing implementations of global and local indicators of spatial
association. Test, 27(3), 716-748.

Cai, Fei, Jie Chen, Telin Chen, Banghua Zhang, and Wenping Fan. "Mining significant local spatial
association rules for multi-category point data.” Heliyon 10, no. 3 (2024).

Dietzel, C., Oguz, H., Hemphill, J. J., Clarke, K. C., & Gazulis, N. (2005). Diffusion and coalescence of
the Houston Metropolitan Area: evidence supporting a new urban theory. Environment and Planning
B: Planning and Design, 32(2), 231-246.

Geurts, K., Wets, G., Brijs, T., & Vanhoof, K. (2003). Profiling of high-frequency accident locations by
use of association rules. Transportation research record, 1840(1), 123-130

Y.V



i W ol IF+F 5l ogw o loni (oid 5,90 C el (sBLAS drwgi dlee

Han, D., Shi, Y., Wang, W., & Dai, Y. (2013). Research on Multi-Level Association Rules Based on
Geosciences Data. J. Softw., 8(12), 3269-3276.

Houshmand-Nanehkaran, F., Lajevardi, S. M., & Mahlouji-Bidgholi, M. (2021). Geographic data-mining
and extraction of association rules using the Apriori algorithm (Case study: Capital of Iranian
provinces).

In Smart Sustainable Cities of the Future (pp. 189-246). Springer, Cham.

Javan, F., Afrakhteh, H. and Riyahi, V. (2019). Spatial Analysis of Tourism Impacts on the Economy of
Rural Areas (Case Study: Rezvanshahr County, Iran). Journal of Research and Rural Planning, 8(3),
133-150. doi: 10.22067/jrrp.v8i3.80895

Javan,F. and Pourgharib,B. (2024). Assessing the Impact of English Language Proficiency in Host
Communities on the Sustainability of Rural Tourism(A Case Study of Villages in Gilan Province,
Northern  Iran). journal of sustainable rural development, 8(1), 119-130. doi:
10.22034/jsrd.2024.458005.1187

Krzysztofik, R. (2016). Revisiting the question of centripetal and centrifugal forces in urban
systems. Geographia Polonica, 89(4), 429-442.

Martin, D., & Grodach, C. (2022). Placing production in urban cultural policy: The locational patterns of
cultural industries and related manufacturing. Journal of Urban Affairs, 44(4-5), 567-587.

Mohamadi, M., Afrakhteh, H. and Javan, F. (2022). Performance Evaluation of the Modern Rural
Management based on Good Governance Approach (Case Study: Villages in Central District of Karaj
County). Journal of Research and Rural Planning, 11(1), 59-79. doi: 10.22067/JRRP.VV1111.2108.1021

Nong, D. H., Lepczyk, C. A., Miura, T., & Fox, J. M. (2018). Quantifying urban growth patterns in Hanoi
using landscape expansion modes and time series spatial metrics. PloS one, 13(5), e0196940.

Pampoore-Thampi, A., Varde, A., & Yu, D. (2014). Mining GIS data to predict urban sprawl. ACM KDD
(Bloomberg Track), 118-125.

Panigrahi, S., Verma, K., & Tripathi, P. (2017). Data mining algorithms for land cover change detection: a
review. Sadhana, 42, 2081-2097.

Panigrahi, S., Verma, K., & Tripathi, P. (2021). Review of MODIS EVI and NDVI data for data mining
applications. In Data Deduplication Approaches (pp. 231-253). Academic Press.

Rasmussen, L. V., Fold, N., Olesen, R. S., & Shackleton, S. (2021). Socio-economic outcomes of ecological
infrastructure investments. Ecosystem Services, 47, 101242.

Rodrigue, J. P. (2020). The geography of transport systems. Routledge.

Schneider, A. (2012). Monitoring land cover change in urban and peri-urban areas using dense time stacks
of Landsat satellite data and a data mining approach. Remote Sensing of Environment, 124, 689-704.
Shekhar, S., Zhang, P., & Huang, Y. (2010). Spatial data mining. Data mining and knowledge discovery

handbook, 837-854.

Sundarakumar, K., M. Harika, S.A. Begum, S. Yamini and K. Balakrishna. 2012. Land Use and Land Cover
Change Detection and Urban Sprawl Analysis of Vijayawada City Using a Landsat Data. Engineering
Science & Technology, 4: 170-178

Tayyebi, A., & Pijanowski, B. C. (2014). Modeling multiple land use changes using ANN, CART and
MARS: Comparing tradeoffs in goodness of fit and explanatory power of data mining
tools. International Journal of Applied Earth Observation and Geoinformation, 28, 102-116.

Wang, Deren Li - Shuliang &Deyi Li., & Li, D. (2015) Spatial data mining. Berlin, Heidelberg: Springer
Berlin Heidelberg.

Zeng, L., Wang, B., Fan, L., & Wu, J. (2016). Analyzing sustainability of Chinese mining cities using an
association rule mining approach. Resources Policy, 49, 394-404.

References

Agrawal, R., Imielinski, T., & Swami, A. (1993, June). Mining association rules between sets of items in
large databases. In Proceedings of the 1993 ACM SIGMOD international conference on Management
of data (pp. 207-216).

Akbari ,A, Eskandari Sani, M, Esmaeil Nejad, M. (2023). Identifying the driving Factors of the Expansion
and Future Growth of Urban Areas (Case Study: Expansion of Urban Areas of Zahedan), Journal of
Geography and Regional Development, 21(1), 105-142 (In Persian)

Angel, S., Sheppard, S., Civco, D. L., Buckley, R., Chabaeva, A., Gitlin, L., ... & Perlin, M. (2005). The
dynamics of global urban expansion (p. 205). Washington, DC: World Bank, Transport and Urban
Development Department.

YA

-1


https://jgrd.um.ac.ir/article_43736_4d56116cc8de49d8eaa69b87308e3afb.pdf?lang=en
https://jgrd.um.ac.ir/article_43736_4d56116cc8de49d8eaa69b87308e3afb.pdf?lang=en

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Bahari Sajeroud, Z, Talei, M. (2021). Exploring the spatial pattern of urban land uses by utilizing data
mining methods, Sientific-Research Quarterly Of Geographical Data, 30(119), 75-86. (In Persian)
Bibri, S. E. (2018). Data science for urban sustainability: Data mining and data-analytic thinking in the next

wave of city analytics.

Bivand, R. S., & Wong, D. W. (2018). Comparing implementations of global and local indicators of spatial
association. Test, 27(3), 716-748.

Cai, Fei, Jie Chen, Telin Chen, Banghua Zhang, and Wenping Fan. "Mining significant local spatial
association rules for multi-category point data.” Heliyon 10, no. 3 (2024).

Center for Studies and Planning of the City of Tehran (2007), Comprehensive Plan of the City of Tehran.
(In Persian)

Dietzel, C., Oguz, H., Hemphill, J. J., Clarke, K. C., & Gazulis, N. (2005). Diffusion and coalescence of
the Houston Metropolitan Area: evidence supporting a new urban theory. Environment and Planning
B: Planning and Design, 32(2), 231-246.

Dowlatabadi,F,Moradpour,N. (2019). Investigation and modeling of land use changes in Khorramabad city
by 1404 using MLP, MARKOV and CA-MARCOV models, Intenational Journal of Urban and Rural
Management, 17(53), 351-368. (In Persian)

Geurts, K., Wets, G., Brijs, T., & Vanhoof, K. (2003). Profiling of high-frequency accident locations by
use of association rules. Transportation research record, 1840(1), 123-130

Han, D., Shi, Y., Wang, W., & Dai, Y. (2013). Research on Multi-Level Association Rules Based on
Geosciences Data. J. Softw., 8(12), 3269-3276.

Houshmand-Nanehkaran, F., Lajevardi, S. M., & Mahlouji-Bidgholi, M. (2021). Geographic data-mining
and extraction of association rules using the Apriori algorithm (Case study: Capital of Iranian
provinces).

In Smart Sustainable Cities of the Future (pp. 189-246). Springer, Cham.

Khairabadi, M. Cities of Iran, Translated by Hatami Nejad, H and Mafi, E. Mashhad, Nika Publishing. (In
Persian)

Khalili, A, Zabardast, E, and Azizi, M. (2017). Spatial Typology of Growth Patterns in Urban-Based
Regions. Journal of Fine Arts: Architecture and Urban Planning, 23(2), 53-66. (In Persian)

Krzysztofik, R. (2016). Revisiting the question of centripetal and centrifugal forces in urban
systems. Geographia Polonica, 89(4), 429-442.

Martin, D., & Grodach, C. (2022). Placing production in urban cultural policy: The locational patterns of
cultural industries and related manufacturing. Journal of Urban Affairs, 44(4-5), 567-587.

Masoudi, K. (2010). Studies and Organization of Gardens and Farmlands of Tehran: Socio-demographic
Studies, Baft Shahr Consulting Engineers. (In Persian)

Master Plan Of Tehran (2007). Tehran Urban Research and Planing Center Publication.(In Persian)

Mirbagheri, B, and Alimohammadi, A. (2018). Evaluating the Capability of Geographically Weighted
Regression in Improvement of Urban Growth Simulation Performance Using Cellular Automata.
Engineering Jornal Of GeoSpatial Information Technology, 6(2), 43-64. (In Persian)

Nong, D. H., Lepczyk, C. A., Miura, T., & Fox, J. M. (2018). Quantifying urban growth patterns in Hanoi
using landscape expansion modes and time series spatial metrics. PloS one, 13(5), €0196940.

Pampoore-Thampi, A., Varde, A., & Yu, D. (2014). Mining GIS data to predict urban sprawl. ACM KDD
(Bloomberg Track), 118-125.

Panigrahi, S., Verma, K., & Tripathi, P. (2017). Data mining algorithms for land cover change detection: a
review. Sadhana, 42, 2081-2097.

Panigrahi, S., Verma, K., & Tripathi, P. (2021). Review of MODIS EVI and NDVI data for data mining
applications. In Data Deduplication Approaches (pp. 231-253). Academic Press.

Rahnamaei, Mohammad, T. (1997). A Collection of Urban Planning Topics: Geography, Tehran,
Publications of the Center for Urban Planning and Architectural Research of Iran. (In Persian)

Rasmussen, L. V., Fold, N., Olesen, R. S., & Shackleton, S. (2021). Socio-economic outcomes of ecological
infrastructure investments. Ecosystem Services, 47, 101242,

Rodrigue, J. P. (2020). The geography of transport systems. Routledge.

Schneider, A. (2012). Monitoring land cover change in urban and peri-urban areas using dense time stacks
of Landsat satellite data and a data mining approach. Remote Sensing of Environment, 124, 689-704.
Shekhar, S., Zhang, P., & Huang, Y. (2010). Spatial data mining. Data mining and knowledge discovery

handbook, 837-854.

Y4



i W ol IF+F 5l ogw o loni (oid 5,90 C el (sBLAS drwgi dlee

Sundarakumar, K., M. Harika, S.A. Begum, S. Yamini and K. Balakrishna. 2012. Land Use and Land Cover
Change Detection and Urban Sprawl Analysis of Vijayawada City Using a Landsat Data. Engineering
Science & Technology, 4: 170-178

Tayyebi, A., & Pijanowski, B. C. (2014). Modeling multiple land use changes using ANN, CART and
MARS: Comparing tradeoffs in goodness of fit and explanatory power of data mining
tools. International Journal of Applied Earth Observation and Geoinformation, 28, 102-116.

Wang, Deren Li - Shuliang &Deyi Li., & Li, D. (2015) Spatial data mining. Berlin, Heidelberg: Springer
Berlin Heidelberg.

Yousefi Far, Sh. (2010). The Patterns of the Emergence of Cities and Urbanization in the History of Iran.
Jornal Of History Of Iran, 3(1), 145-170. (In Persian)

Zamai, Z., Ali Mohammadi, A., & Farnaghi, M. (2019). Exploring the Relationships between Spatial and
Demographic Parameters and Urban Water Consumption in Esfahan Using Association Rule Mining.
Jornal Of Geomatics Science And Technology, 9(1 ), 65-81. (In Persian)

Zeng, L., Wang, B., Fan, L., & Wu, J. (2016). Analyzing sustainability of Chinese mining cities using an
association rule mining approach. Resources Policy, 49, 394-404.

AR

-1



