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The interest in the issue of choosing the right industrial site
within the urban environment of the city has increased
because industry is a fundamental pillar of economic and
social progress and achieving individual well-being.
Inappropriate choice is one of the things that cannot be
avoided because it can lead to significant economic losses.
Industrial areas are a type of regional patterns of industry as
they aim to organize urban land uses so that industrial areas
do not burden other land uses, and to relieve pressure on the
central area and crowded areas. Due to the expansion of land
uses, especially residential ones, due to the increase in
population numbers, these uses have witnessed overlap with
each other, especially industrial uses with other uses, and this
calls for searching for sites outside the central area.

Given the great importance of the industrial site in the
institution or project, it has received great attention from
industrial planning in determining and selecting it, through
conducting a careful study of the technical and economic
feasibility of the proposed alternatives and selecting the best
of them. The decision to select an industrial site is also one
of the important, difficult and strategic decisions facing
industrial companies due to the huge volume of financial
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investments employed and the high costs involved.
Considering that the decision to select the optimal industrial
site 1s a long-term strategic decision, it affects the future of
the company and determines the possibility of its success or
failure.

Choosing an industrial site to establish a service industries
site within the Greater Mosul City (i.e. after the expansion)
is an important topic, because geographical knowledge
provides awareness and understanding of the various spatial
relationships of geographical phenomena through what it
provides to read the philosophy of the place from the
practical and theoretical point of view, and it is necessary to
choose the most appropriate and realistic solutions for the
purpose of reducing the gaps based on contemporary
technical methods that are consistent with the research
methodology by working to employ the capabilities of (GIS)
programs for the purpose of achieving the required goals
through the use of spatial analysis tools that are available
within the geographic information systems environment by
building a spatial suitability model (Suitabilit Model) in
order to choose the best places to select industrial service
sites, as the study dealt with analyzing the factors affecting
the choice of the site of the industrial service area for the
Greater Mosul City in its natural and human types,
considering them the geographical components of the study
area and the basis for spatial development in it.

Spatial modeling was used as a scientific and globally
followed method in the fields of geography, engineering,
development and planning to find the appropriate
environment for the activity, whether it is industrial,
agricultural or residential in a specific geographical area. The
study worked to find the best spatial suitability sites to
choose sites for the proposed industries using the multi-
criteria decision method (MCDM) and the analytical
hierarchy methodology (AHP).
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The suitability analysis process was developed by landscape
scientists first, and then the foundations for determining the
location were formulated by Waldo Tobler and developed
significantly after that in the environment of geographic
information  systems, using mathematical sciences
(operations research) and spatial sciences as basic tools that
lead to achieving more accurate results according to spatial
suitability and according to the standards and considerations
for the layers and according to the importance of each factor.
The study produced five levels of suitability starting with a
degree of (1.21% very low) because they are crowded
residential areas and reached a degree of (low at 8.98%) as
commercial areas and recorded medium suitability at a rate
of (32.32%) because they are semi-empty areas. Among
other uses, high suitability accounted for the highest
percentage, which is (50.65%). It is suitable because it is
outside the city and outside the residential areas, and finally,
it has a very high percentage, which is (6.93%).
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AV S dnaail) aisaal 4l Jale IS (L5 39all) Aeliall dalsall (10 dlan pas Jeals o Gaihaal) sallall of
350l dalgal) 0fig) e Jpmnll julaall saxia didail ehial e a5 - Jelil) 138 8 05 aas e
Liakaie §)50ms daihral) sallall o

Map Algebra dagdal) Julad gudai 1-2

s (Dlayiall) o Baaa dada 7Y (<Haadl) Ak o daahaall @lehals sclsall Aanjal) jea Jiae
VI dgatiall ol Adaill clibll = 3sai (e JS e Gl A6 Ll 5Sal) of a2 )1l 3 L Lalka Cilags
Higpad o At cillee el (Keall G 3 L Adatill UL Aallee ) Tages gud LAY jea o
g A ¢ Rl Al PlA (e s ddgias W jedas il ddee Gudai died ¢ daeDlall aaail
AuaSlilly AanlaxiVly Aahaially Apbend) cililaadl A3 6 Ly Aas Al) ym 8 Aaliad) clibead) (o el
paxy B Ak adaial dal e Slled) Gk e deedlall (3 Wl GS) By danailly
o eadll 3gmg dasdal ilas 8 dasifia Ay dle (<8 JIAY jn aladid des el 13g] L a8l
DSl 8ygams LAY s Alaall iagily Cilivnsndl ANsH G @llyg lags Uiy 5L (Sipa¥) allall ol
Y1 I el (e Ao sana e (S ) AR il lsd il any Apalil) illenll Jans
A8ESlly saally il Lsluie e &pdilly dualal) Ldhaal) challal) of @lld gailly Caiall 8 dabial)
S (0) oo 0sS Dlaall six gthaall JBall dane (o8 D)l 2l poan (e Adphal) 238 Jalats )

o A2 ail (g dadl (g 88 Y L (Jin) pud Jesd sale ulial) BaUal i dasis Wjsa s sy (ibaall
Gladall dilia) 2y 3 1) 1 10 (I 1 (e ) J3as 30 Ladadd) 2aplall (e GeSall e Apoaell Lgasd
cleliall jules o e JSI @ladall jia sl PYON dgmepll 42l 3 lsall goje b Asglal)
Lalhadll LaaY) X (1) _leas integer dxuay dislall dadall) @ 400 diall DA (e Sy da fidal

(2) slaal dallaall Zaaa¥) X (2) las) integer dxua dusalal) daadall ) + (1 ol

) 1(MARK MCKENNEY, MAP ALGEBRA, DOCTOR DISSERTATION, UNIVERSITY OF FLORIDA,
2008, p 12
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Labiag culiadal) 3L 1S5 (3) liaal alladll duaa) X (3) Jluas) integer dias duplall a5l ) +
P (1) s o LS Lilan ) V1A sty 5 (8) Bypall (8 s

4l jaal)l Sleslaall sl el 3 Jaly Jall A s Jee a3 (1) 3 e

Chek error and warring 1cons for mare mformation B, | Map Algebra

1D Map Moebra expression expression

oog

oooooooo

landuse

o

Analytical hierarchy process (AHP) 4. gl) Judail) cldes 2-2
Seldl ples bl e sk Al (MCDA) Luleall saeie DAl gl sl e
bl jlaal & Juan )l 3as) L ZpulY) AE) of Las (1) (1972) Jle & (Tomas Saaty)
el Jubel) lae Lo Ajlmia ulaall Wy Lgapit 2y A Aedlinall Jilad) (00 degane & b
A dad dee al sty (AHP) 31 iy adle s () eI 038 e dal dalds dae Sl bl
p33iud Auglg¥) Genlie BUEEY) ehpdll AlSaT o adiaty Lang )l liliall DA Ga el ks
Gl Aana ) Cangs lldg «axia JSI dnail) LnaaY) Cluad Li)aal) cilasbaa) ol 3 AHP J) 44

) 1(Thomas L. Saaty, A scaling method forpriorities in hierarchical structures, Journal of mathematical
psychology, Vol. 15, No.3, 1977.P. P. 234-281.

2() Thomas L. Saaty, Axiomatic foundation of the analytic hierarchy process, Management science,
Vol. 32, No.7, 1986,P.P. 841-855.
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A3 yiall lgeaads & A duadl Gaeal) ad o Glaal) 13 ey cJulaiia Ko 4550 <l
(D 434

2 Q) AHP diyell Julatll dlee alaziuds ( MCDA) sl aaeie Sl (bt 3ykhay Janl dongie
AE S Cangl) Caupan — 1

- (Jalsll) ulaal) agai— 2

LA aaas -3

A(Jalgadl) ladd) 035 -4

A5y hsall Jolsall WA ym =5

Define the Target or Problem di<iwl) o ciagl) Cups 3-2

2l Gads cdale IS (039Y) dseail) daaal) iy 3l jlacaall 138 S Lgiallas cny ) AISEA )
oo coboac Jiill (3lacdBlall jalaay ¢ laniY) ¢ g l3Vly cdonglpndl gl ) e Figasell Jalsal
& L e dalgall SIS el e uail) dal (e lld (Ll Sl sla ez Lyebyhae lhaacidsn
L) \AAQM\?&\@&Mc Al yall dalaia

Criteria Processing (Jalgadl) juleall jagas

O 5 Ay 3 K8 e dapgll Qs ililee 8 A1 Jalsall) uleall Aiags Al yall 030 Jad
Weighted Overlay GaY 4ig)gall Liakall slaliaall Ao juwd (Sar O (e wbias lgaes

) 1(Thomas L. Saaty, Decision making with the analytic hierarchy process, International journal of
services sciences, Vol. 1, No. 1,2008, P.83.
2() ¢ N i Jaealaal
1- Matteo Brunelli, Introduction to the analytic hierarchy process, Springer 2014,P.10.
2- Alessio Ishizaka, and Ashraf Labib, Review of the main developments in the analytic hierarchy
process, Expert systems with applications, Vol. 38No. 11,2011, P.P. 14336-14345.
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(P 2aa) 5 Aia 0lS)) Sl Juagall diyta G doeliual) dasdl) adlge QALY dulCall Aalall

Identifying Alternatives Jilal) maas 4-2
paa%y Do jay gl want oy e Jubes & e LA Al dSae s AHP D) @ik )
o Al (e degana ga pulaall (go desana co AN e cling (1) ilad) ety Tolguily ¢ yulaal
e desene 4 Sl IS 0) 3 . SAALY 4acay 53 bl e ol Jladl 3s3 s ¢ sl JSA)
zsb Saaty darias (ald (ebier il ods Guliig ¢ AV jlaaal) (g ain duag 5 A5)lall ALE Jilad)

AHP 1) dasyla 3 ol juaie JS0 iy et a3 2 oA g 2)( 9 = 1) ¢
AHP 42,k 30083 oipal) (ebiall (T)dsas

Jilad) daaaVl da

AL Loeal 1

iasgia daa) 3

S daaa) 5

laa )08 et 7

il due) 9

ASAY) (A s (8¢6¢42) alayl

Thomas L.saaty, op, cit.p.86. : raul

) 1(Thomas L. Saaty, Decision-making with the AHP: Why is the principal eigenvector necessary,
European journal of operational research, Vol. 145, No.1, 2003, 85-91.P.P. 85-91
) 2(Thomas L. Saaty, Decision making with the analytic hierarchy process, Op Cit.P.385.
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Thomas L. Saaty, Decision making with the analytic hierarchy process, International journal of services sciences, Vol. 1, No.1,2008, P.87.
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(S1-2500) ddluas Juady dawipl) @kl ge ) 3
Al aly) Jab )
b ..*“ Y e v ”

5-3) ddlusas a2 ) Jual AuiSul) Cileaadl) ce aaal) )
(pS5—3) dbluses 303 o oy R Loliad) juilaa

e gani 6l e

G Alia ddle 08 o | Bl clasa el
dailygsl) d8lal) jaama dailyygst)

1l bhlde) Galll dae (e 1l
2012« 4225 JM\cz\:@baj\ é@)ﬂ Bajya .
2019¢ 450 dagaagi (salae ¢ e liuall Luanill sasiall adY) dalaia .

https://www.unido.org/sites /default/files /Junido—publications/2023-(0 1 /international—

guidelines—for-industrial-areas

A7 o) ¢ ean 3 A duelial) glalial) Jaudass sl 7 35ad ¢ ountigh g Untll 31 daals Ao .
:50262022¢ yean cdibielaw) (Gusedl 518 deals cduatigh 40 ¢ yanl) Tadadilly §lasl) nd

S asily SIS agdl (g Ape liall cillaliall KA mdsl) Ladsen ¢ gmanl) dlsa JalS el
daala ¢ BV (gruaall pbaiill (S5e ¢ Bypdia e ¢ yiwale Alluy DS dde 8 dolagleally
T1oa 2015 ¢ slaxg

Criteria Weight (Jalgll) julaall 035 5-2

Jalye OB Jadi 3 ¢ yulaal) sania SIS Lal aea 8 Laaal dalyal) ST (gan) ulaall (19 dulee 2o
ook Ly e ilall A AR ddghine slis cdale OS dsaal Jgn (peSaall ohl pen 8 A
cJalsal) Loaal e 5paliall AKAY) Cld (gt
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Questionnaire jLiwy! 6-2
Caagy Al dlae] A8 )y 5)laiulg google zilad cui iyl e gluiul) sl il e Talaie) &
Laad Ao e BlawY) mi &8 edale IS aliall diad) Jlas) Jea cpeSadl )l e Jgeanl)
il (e 53330 A5 3l QOOGIE & 3lai dig S Al pladin) ye clldg ¢ Las 50 (e Cilln
(1)dale J9 nliall o) sl ddes aed (b 5d OsShiay () Gl aag (3hal) (g5ine o
gen Jon Al Claaad) majall Ggsall agiall Qa5 CpaSaall Aibiaall shY) wngs dal (e
1(2) A5Y) Al 8 LS canlgll Jalall il

x xiwi

Ywi
aalgll Jalall 12l paen Joa Ainall il (9 3sal) Jassgiall = X 2 3
ol dalal) eyl e =X
ol A ad I dasill = W
Loall aaa= Twj
Gl sa asaal SYI L) 5o ladl) Jlae o gt cdiuad) illanal) &g jeall Cillacial) Gilua Sai
Gsise busiary dueal Dhall say ulaall (B9 O s (8 (6-48 )il 5 39e Lanigiasy Ji) (Bl (e
Al ladacall e cajally Al 5 ecblasi¥ly chamglgaal) il oSl (gAY dalgall L) ¢(2.08) &l
4.12:52.68:6.06 4 3.72:3.8) L U gisdl bwgidl ilé (&l
7 Jsaad) Jhy . sl Jle (6.44.32¢3.56:4.48

47UA62012&L31)AJ\ ‘J\J&_.: ulc.l,:hﬂ ?bﬂ\ :LQSA ‘L:sébi;l\ L;A a.;:.«.db claaV! L_;\LL.“ J}J;\.c AL_n\J s@ﬁd\ )3)9 L;—ALHJ (1)
93ua ¢ Al )w\ 3 ‘éju\ J}d\.: J\:ﬂj ‘L_ﬁ‘:"d\ ):\)r_ gAL.u (2)
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Building the Matrix of Marital comparison d.a g3l 43,ial ddgiuaan cliy 7-2
Blee b aaais ol ) Ouiaicadd) J8 e Ll &5 S il Qagat iy clasall 038 b

cblaiay) se | dad oabida
sl | Blall |l oladl | e sl Suas | Gias | ool | qul | Gy | W) [ &y | sl | AHP Luaay)

] gl | gl B | s | 0| | g @ Gy

Ras) | Rsled) | W) | bl | sk o
Jai

70 15| 30 5 0 1 25 5 1| 12]10] 15| 15 1 HIR
15| 15| 15 20 5 9 15 10 6| 13[20] 15| 15 3| dawsia
15 13 3 15 15 15 s| 20| 15| 15|10| 10| 10 5 ade
10 2 7 20 10 3 10 20 5 7 7| 12 dge
3 2 0 10 15 2 50 10 515 5 9 dilkas
50| 50| 50 50 50 50 50| 50| 50| 50[50| 50| 50 gsanall
4.48 | 3.56 | 2.08 | 4.32 6.4 6.06 | 2.68 50648 | 412 4| 38| 3.7 cwisad  dawsid
2| Ll cllbaw
Tyl e

s AT e dlegbiy AN Gilile UKV damg ) A)ladl) Aishas o) Goh ge old LKAl e
283 ) cagy Ol slladd) ehall and Gaun o Jalsall Gaaal 3 3ol daaty Liag 3l A3l
daddy Cpre Jalal doill dasal ol dad G DA il 2 ety lae S ddaiiall daeaY) sy
cily AHP Gulia cilagn 7 s Jo¥) bl dasd el 13 s JEd) o And o AT Jale doaal 2
obite 2 Ay S Jalall e ol o1 dalall Gl ¢Guliall Iy @lags 5 pas B jledll dad
Lagins Gl (5 Cisen oYL (A Jalall Bl i ¢ Jialliy ¢ S8 pa Jo¥1 Jalad) 430a0 2ie AHP

/2 Gy Lglas Apaa¥) Lo Coglia
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(P 2aa) 5 Aia 0lS)) Sl Juagall diyta G doeliual) dasdl) adlge QALY dulCall Aalall

Aaadl Uiy disad) CLAILY) (g joall Jacesiall st ng cdng ) A3lA dsheas ol S el U
Cuny AHP ) Gubiaall 3y Lol eanall diladl jaas bl () (9 hsall Jansgiall Caagy cdale JS0 dpcail)
Jaaill 138 AHP ) Guliie 8 G dad Gl ae (380550 Al LAY Aidial) aidll mosaal S

+(8) Jsand) by cAdghanll & Lyl 4 laal) Lidee Jgan

AHP (ulia b dad ol 1) Ll ciblaind 0 g)sal Baergiall cani (4) s

Gl J sl | clblaial ¢y sal) dagial ulaall &
AHP Y e disl)

4 3.72 daaglgal)
4 3.8 A 2
4 4 sty 3
4 4.12 £ L) 4
6 6.48 Gyl e 2all 5
5 5 slae e anll 6
3 2.68 WY g e 7
6 6.06 Al g A3l laae 8
6 6.4 L) hliad) e ael) 9
4 4.32 culielad |10
2 2.08 Shdl |11
4 3.56 el | 12
4 4.48 Sl il |13
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(1) S LA pes dglee 8 AHP ) Gyl ala

PEREE

AHP Online g se o dua s 3l & liall 4 sia Gl L 3 JL

ar x oA

x B - st @ B [= ¥r bpmsg.com/ahp/ahp-calc.php?n=138tt=AHP+ priorities8c[0] = ds>g) gazlI8C[1]= 4y i)l + 8c[2] =...&,|

Number of comparisons = 78 Principal eigen value = 14.332
Consistency Ratio CR=7.1% Eigenvector solution: 6 iterations, delta = 6.3E-8

Consolidated Result Omin MResult Emax

1%
o%
1o rm v o e oa
E = = = B £~ =]
= = = = - Py e
: = 2 = = = b
= i3 i3 B
E = 4 = oF o &
B = i ! = 1
= o = hed i ==t = sk =
= = % = =
=1 = o = et = B = B
= = = = =
= = = o & = ke B s
i = =z = e = Y
= = = i) = =
: Bl = = o =
= oo, 2 = = £ ko] =
= g = kA = e B b
= 2 & = 3 &
= = ke B ik,
= o = T
= = = - &
= = H
= = = = =

AHP Priority Calculator

Done

AHP-0S author: Klaus D. Goepel, BPMSG. Contact Last update: Feb 26, 2022 Rev: 172

(3) 2 Js2as AHP Online gige e alaiel Culdl Jac: ydadl

(il 4uui —Consistency Ratio

ddlsdall Hise Je Consistency index uwlill jdse dawd e dailil)l ol o (el dacdy dady

(1) :45Y) aaleall iy Random Index

CR=
R1
ol
tadalaall Waka 0y Consy (_5'31\ Gl Hdse 9 Cl ¢ Gulall 4us = CR

max
c1="

n—1

AHF calculator AHP-OS(BPNSG.COM): 3 Lulll 515k e AHP Online adge M Jsaall 25 (1)
(2)Krishnendu Mukherjee, et al., Op.cit., p. 6.
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AN daa gyl Cili)laall ddsandd Eigen value (Sl jiall= max y ¢ aulill jaee = cl:g) 3
E\.DLEA\ d;.a ‘)‘):11:.4 Ae= N
tibileal) (e da)iiad (S Lilsdall ydise W

1.98(m — 2
Ry - 198(m—2)

S\A;L.A\e;;=m ¢ Lilgdall Hige=RI1 : o A

PRGSO P FCUORGE I LG JERT. SV CPOP I WAL [ I FCLSECR P WES ()
dal e Sbes U8 il @lgldl e 8 LA Ao s Gald e Y Y GlAYT (il aae
plSal o Jsuandl salely ¢Aul 5ye Llawd) ale) cang @lld (550 (o Aaadlys dAlgie il o Jguanl)
Jaaliig UlE ST saaa

Aighadl oKV Gl (ggime e oSl (%10) 0.1 gied 3ulii 4o Saaty auay b <l Lo
(Bl aae g LA (e A gheadll 8 S QB e @y 03 (10-1) oo BT Gulil) dad culS LSs
Aaje de Lol (e £ 5ye 2y AKAY) (i Cigad (0.1 ) ) ded Golill dus e ve U
ki)

«ArcGIS Desktop z«li,ll GIS Decision Tools e il maliyll 8 dun g3l 43)laall ddgaian ol 2ic
Lay)aie (Bealis At pe caapel) ilail dilee 8 A121A) pulall ((13Y1) Aol Gaaal) e Jpenall 5
(%10) ce S8 L3 Gaasell Jubaill 35k (385 Lo zsanse & Ganaill 025 (% 7.1)
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(P 2aa) 5 e OIS)) GRSl Juagall Aiyta B e liall Lardl) adlga GlATY LalSal dadai)

1.00 | 0.33| 1.00 | 1.00 | 0.50 | 0.50 0.50 0.50

0.50| 1.00| 1.00| 0.50 | 1.00| 1.00| 1.00 1.00
0.25| 0.25| 1.00 | 0.33| 0.50 | 0.50] 0.50 0.50
0.50 | 1.00| 1.00 | 0.50 | 1.00 | 1.00| 1.00 1.00
0.50| 1.00| 1.00| 0.50 | 1.00| 1.00| 1.00 1.00

AHP&E 5o e lalaie| il Jae 1 ol
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Map Algebra for Weighted Factors 4ig;gsall Jalgall Jai)all s -3
lal aladi) . Cangs c3llaall il I AHP Online adse ¢pe ds diusall juleall Luil) Zaad) Jisat o
flse L d dada dlajd L) 0 ol Ay digysall WiJAN i & Raster Calculator
- deagall A b e liall daxdl)

AHP) (a3 220 uleall Lysusill Zpaa¥ly Zallaall (551 6 Jsan

iwi Ayl dasil Jalsall

SCORE lladll (33! % dssncil) duaay)
0.09 9.0 aglgual)
0.09 9.0 A
0.09 9.0 RN
0.09 9.0 £ sy
0.092 9.2 Gohll e aal)
0.08 8.0 slaa e 2ad
0.084 8.4 DB e sl
0.076 7.6 380 5e<H 8Ll s
0.076 7.6 Sl Gl e aad)
0.065 6.5 2L ol
0.047 4.7 i
0.06 6.0 5l
0.06 6.0 JEERI
&
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AHP Online ¢ sa & dasmill LuanY)(4 ) JSI

Cat Priority Rank (+) -)

1 auwglea»ll  9.0% [F20 3.5% 3.5%
) aull 9.0% 2 3.5% 3.5%
3 sVl 9.0% 28 3.5% 3.5%
- glas Ml 9.0% 28 3.5% 3.5%

5 Gl powsall 9.2% [ 5.6% 5.6%

6 ool 8.2% BNAN 2.8% 2.8%

aleodl Clgi s

i
7 aseay 34% BBN 5.7% 5.7%
sabao o ol
8 alo)l 7.6% | 8 | 4.1% 4.1%
auili, sl
sblall oo aaall
9 ey 76% BN 41% 41%
10 cLlalssl 65% 10 1.9% 1.9%
11 Jhodl 47% 13 3.1% 3.1%
12 syl 6.0% 11 22% 2.2%
13 2ol o g 5o 20w

dpazl accly;ll

(6) Jsag AHP Online adge e lalaiel Gald) Jac: jradll

Extraction of Results gitill (Masiu) -4
35 S Jeasall e Lpeliall Laddll adlse Qla LK) dadall Coniad) Bae Lo e ol
otV Ly adfifig Aushpall dalaia (e A8yl Ledd) (laliall (& (midss dadaill o ¢ AHP I 42k
) AaDle g (i A yally Aledl) Gl o I s Law Ayl Aiaia (e ginlly il ga
el Jie Lpxals € clg Clana g nsy Ghliall sda o) Cas g e liall dakiall iy
Lilly Zonall Jag pall Tllae 1ag Auaall Jals 588 i) g A€l haliall aalsi Jie Aoyl gl duel)3)
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%ol 2a8/Aalsdl) L) lgicse
6.93 43.94 las dlle
50.65 320.96 e
32.32 204.82 o gia
8.89 56.35 il
1.21 7.50 Baatfiea
100 633.57 g sanall

(2) Al o Ialael bl Jas : jaaal)

) il o Lali (o ¢ clallad Aeed Aol 201SA kel Ayt il Judas
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Ar) Bk Apde
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(o ekl slally AL jlias Sy Jlacs Ji ol o Balaiall 8 Zsandl) dclicall ilasia
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