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Cities are rapidly expanding, often at the expense of agricultural land.
Although urban areas occupy small spaces, their growth has led to
significant changes and loss of a vital, fertile farmland national
resource. This expansion is driven by a rising population, particularly
in developing countries. The United Nations Organization predicts
that by 2030, over 60% of the global population will live in cities,
with 90% of this growth occurring in developing nations. This
research addresses key questions: What are the future scenarios for
urban expansion in Tal Afar, considering the land’s capacity? Do
these scenarios vary within the city's urban area?. The study utilizes
Geographic GIS to simulate future urban expansion in Tal Afar and
identify potential scenarios until 2037. This is achieved using
artificial intelligence through the Artificial Neural Networks (ANN)
model within the GeoSOS software in GIS. The findings indicate that
land cover classification helped in identifying urban expansion
patterns in previous years. The ANN-CA simulation model projected
an estimated urban land increase of about 22 km? by 2037. The
scenarios suggest that expansion will primarily occur in highly
suitable and suitable areas, avoiding regions with low suitability.
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o Lol bl e Qg Aelsia) ae s Jola sad (rmal) pasill apngil 501 Lganl) lagyyliall ariid
-(Hanoon et al, 2022) ..
sl Alual) g gil) Jiiaey 5uill ariicall SSlaall 73 gal

Artificial Neural delhaa¥l Gasd) o\l Lslall ) 0 Spal) 5Sladl) z3gal Ao aaie
ple (A Liali At B (granll alud) pugll Jiiiee 3a5ill Network-Cellular Automata (ANN-CA)
Geographic Simulation and 1 )Laial GeoSOS Extension il (e jigie sag 2037
Glaglaall alas 35y ae Jand el clinas shal o lolaog Jsa Jee G208 55k (3 Optimization Systems
(5 JSall) Gaal) chlaay) dliSs 10.2 jlaaY) ae ArcGIS Desktop dumay cyaa dailaall

Q & Configuration Wizard of Artificial Neural Network CA X

File Edit View Bookmarks Insert Selectiduym
Ded& L] b~ % Configuration Wizard of ANN-CA

@ ™ RS D s
RANORE This wizard will guide you to finish the configurations for ANN-CA simulations. =
Editor v
Table OF Contents i Using artificial ne_ural network to obtain the transition rules of land use ol 2 x
- 8 g change, then configure data and parameters, a simulation can be started. TﬁiA =
‘J&/ 3] rcToolbox
'*j @ @ 3D Analyst Tools
- Hidden @ @ Analysis Tools
Nodes = @ Cartography Tools
@ & Conversion Tools

i @) Data Interoperability Tools
) @ Data Management Tools
@ @ Editing Tools

@ & Geocoding Tools

i @ Geostatistical Analyst Tools
) @ Linear Referencing Tools
@ & Multidimension Tools

@ & Network Analyst Tools

i @ Parcel Fabric Tools

@ @ Schematics Tools

@ & Server Tools

@ & Spatial Analyst Tools

@ @ Spatial Statistics Tools

@ @ Tracking Analyst Tools

mopuipvindino Yal | [Bojereo &

MOpUIM Aydelg E

Reference Paper (Click the Text to download):

Li X, Yeh A G O. 2002. Neural-network-based cellular automata for
simulating multiple land use changes using GIS. International
Joumnal of Geographical Information Science. 16(4): 323-343.

Perform a custom configuration. Or :

= [J Using default tutorial data. (Load LandUseChange_DongGuan.mxd in Tutorial Data folder)

v
gel2n

863.636 982.175 Unknown Units

.ArcGIS Desktop 10.8 daan ¢yaia Ge0SOS 31ia¥) 2 ANN-CA slSlaall ¢ 3gaif .8 Jeil

o) dae 3 o) mugs dats Al Ll sy gaall aludd) mogill 5Slae 3 #3500 130 padtey
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G bl e i A Jalsally bsiall dalles ol oo sakaal) 2adail) s3a pe Jalaill 4ul<a) (ga 7 35aY)
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el Jhiha #iset 2l astiy Jiisal) 8 pusil) bl GLESY dupaall AG8N (5 2 Raster diuas il
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el (A (1) A el s (150 0 G zshS sk geasill (V1 dasDle (530 2ail FUZZY LOGIC capecadl
dagiy Aoshl) L) ol ae cilan dglead) o3 Ldeede B ) (0) dly cpian ) ) Jusail dagdle
Laietal., ) A1 Y olaall Wy 58Ul Pla JUEY) oyl b oSaill elila) oISH alasialy
:(2024
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r(p. kt) = Z}_ Wi X PR
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A zhaY) Ak & (i th) Gsmandl dad Ll ciiune G pladsul g il La)lal) Al b Ggrae S
Lyseall sangll b Adlell Aa@ll a3 yseall sangl) e (i th) o)l alaiiad gg Cigan ddlaa) Jia dagd
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(1) el ey e (P) dygeall

Wang et al., ) Jull saill o 3Kl ang 6 Y] aladial go Gagan dillas) e uadl (S
:(2022

P(p.k,t) = Z W jjox sigmoid(net(p.)) = Z Wik X ﬁ
j j +enenp
U

S HLEY) o (D) o(p) ASa b (1) gl 8 oY) (e (K-th) gl deedle Jlan) i P(pkit)
oL ailan w3y zhAY) Cliday Lddall il Gn AST) O3l 8 (W) cduidall dadall & (samal) Laliby
Sl zasal ol aang clastill Ay daudyy @)AY) Aaaday el il (n Jlai) wiad s il dlee
ca) EV i) Ay e gl Jleaial) Ciia Eigas Adlan) ol lgaadia) (Ko Lelibha) ol
cAine doygea Baag (S ©AYI
2037 ple (s g paadl Alaad) g sl G gy L a8l

b b ip Al delsadl e esaall b ) Gag Bliee Sl oaliEl Gy ga gl
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Shlaadl s 4 S5 ol oSe A clubally @bhal sty daliudly dllall abasally @bl agé e
.(Rotmans et al., 2000)



35

Adhaall Clogheall alais e lilaeal) olSH Aadiuly el Lise b sl gl 2aSa) 5Skaall

Gasae Lo 3l dglas e Jexd Predictive Scenarios s o5& of W copess e clagyliadly
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.(Bdrjeson et al., 2006)
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05 O W Al Glesandll b A degana (b luae L i 05 of Laie (Ko ) 3paall aas
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