168 - 155 52 5l £(2022) polal) dnalal 00811 48 Ao

PISSN: (1681-6870); EISSN: (2790-2293)

Available online at: https://www.jrucs.iq

ali 1 aliall (AHP) (el Jalail) 48y jha Jlartiady puslaall daatia ) &1 Jadas
3By dliblaa B 4 I G laall JiaY) 2B gall Y (GIS) 4l jaad) Cila glaall

g ad) uali ag e 20, A5 G s

omar _alashari@uobaghdad.edu.iq noor.f.tabra@gmail.com

Glad) calary calany Zaals aLa®BY) 93 la¥) 4S - clasl) Al

Eaanl) il glaa oaldiunld)

Gl gl 58 Oy LSl A pall Lewai ) A5 uiall 5 Rngall iladdll (o Apaledl] s ) 203

Chag s caatl (el 8ISE Gl a1 e 2y lassll Gl 31 giall 5l

2022/1/15 :Canll ansi & )5 Drbaall aaate N st Jleaialy 455 G laall (el a8 sl Sl ) sl

2022/3/5 :&adl J 5 g Glogbeadl alai A aiied) (AHP) o6l dibaill 435k Jicidls (MCDM)
2022/12/31 g8 sall o il o 5 ) s Axs dlaiely dlaky Aailae 8 Ay g G laall Ciial s anill (GIS) 4 jrall
‘;\ LG_\AAJJJ UAAA.\A.AMJ c\_).\aj\ UAA.Q}A;A c\)\ ‘_,,Jr_ J\_uu‘ﬁh LAJLu;\ e.am\.....\

il Al Ay 5 Y1 4aie (SELEY (Saaty sbier Gy L plasily Ll ) danall

FRRERTIRE] «(46.6%) e )aall Adaill ) dalat 1 L LS gl ¢ <3 haalY) il
) A1 jaall e slaal) ki ¢Juidusial) 2aal Al dll (5.59%) dwoae IS 8 Akl aaal dunldll Al (15.0%)

bl dxe e cpeoaall 2aa] Al il (4.10%) Awode IS B Gyl
S ULl gt 5 (e (4.200) Cia JS 3 Akl aaal Ll 4ol ((8.8%)
o Lol Gl uladdly Aalall ol 35V Jwals (GIS) @by (ea Raster
o Agaal J8 cagn ¢ nS daaal (s sl draal) il sive dag i I Ldiiai sy (ujladll
a0 ob Ule (269%,16%,6%,2%) (sl e 438 JS (& Galaal) A s Cus
;K.MUAS Lﬁﬂ\ JA.IJ‘ MBJJ)'A‘_,’J\ Lu\)ﬂ\ g..ajﬂj [FRIREN u.uJ\A.A cL\Ju,J\ AAIAJ\ JSAS:QAAY\

dge b Joosill a3 Al ) alaiely Al al) Aidaie (e Aediall 5 Apaglaill laadl) aie e
noor.f.tabra@gmail.com Al el Lgadl ge HLER) (A o) Baa el el (3 sk (e L

doi: https://doi.org/10.55562/jrucs.v52i1.549

|

ay el 5 e Slad @Sl Aol lgeadi Al Ay el degall Glaadll e dpadadll Clisall a5
o\.\;l\ &_N\A.A a4l Lé 4;.\.\4: d}su cA.\MM Aﬂ).\ dh} \AJJL.\) MJA]\ J\AJJY 4..4@_.4&\ d.abaj\ %)
(5 9l Baae AlCSa Claddl) &l o LAY 23Dl a8 gall USRS 22y 3) su)w}djﬂ\dm);}kdo)us“)mﬁ_dcm
a.JAd.udaj(MCDA)ﬁw\dwj\ﬂ\dgbd)k}c@hw #L»\dhuu\edc}cﬁl&d|wqgiﬂ\&mén
hydadtl) julaall e A1 S 0l e A 5 aliie ye g 3 sdie JSi cileadl) Gl 358 ) oo Baeall K
Aeld e S IS i Lea da e 5 Al 5 aplall Hhlaall e sy sl danaall s 4l da 5 30 LghudieS cdalud)
SV ) el SIEY) G plaall @8] 50 33 e )l g lia (Sa8 Angie Adad aun s I Canll Congy 5 caninall 8 La 50
& o)l paitall ol i (g de gana e (e s L) &5 Al lae slaie b o(lete il suta Gulae slid dala
A8y i) 8 sl Sl A MA sk e aDll adsall SLaA) A s agiile e a5 Sl s i) Jlaal)
SN yus

155




oLl ol san yas .00 9 390 )b 593 e o8 1 ] (AHP) (250! Jiloet)) oyl Jlantaaly splaall st s, Juloxs

(AHP) (gl Jlatl dlas 0 ggda 2

Gl Lgte s Bae b JlE) HAS) ASEe dallee b degal) @l Ga (AHP) eell sl ddee )
alall Cargll Gail aal g o (A (Rball) e g 5 ApeS lily ae Jalaill e 45,508 s ([16] Zaelaia¥) 5 LabaBiyl
(el Judodll G e (g (5 sie S ey S ¢ ) B8 pas JSI o ulad) Baaaie ) 8 ARG Al Gk oo
Ge 058 O (S ¢ [9] haed) it Lo o (A Asal) ) B LI aadin (elie a8 Ul uladl) (e e sl de sana
Al I8 e oty Juadl jlial 3 )il AlSe Aallaad [19]<b sivsal) (o (N) (G 20 5 (5 sinsn (ra Japesy oo yp Juulis
o e il saes yubeall sda day 5l MR Jalat) A il a4 heae VA (e Adliie juleal A0S 5 Aingie
DA 3y Gslladl) Jlaall b dleall il yuall s alell clilSaY) 553 (e slouall sl e ie ) JSA (e dlgaan
saiaall JSLaRN Ja 8 Adlal) gisliS 5 Lgala 48, ylall il G el ililliia o psiy Loy JiaY! J\mesug,_,ﬁi
Al dalladd Allad) o sinn o clud ol (e el Cusals QA HAH dlee b el ) Cada 5 adiad il
cn;u\..\u\.a.a)\_)sl\ e.cjé\.ak.:\ )JJLJAHP‘_ADE\&EM&_}AAM;\}\?JM} ¢l e Ao gema Gu LAY g Alaladl)
[16]. a5l 5 & sadl Cilisa

Features of the Hierarchical Analysis Method (AHP) AHP o) Jalaill 48y )b pailad 3
o Judadll dgaal saa e aSall lgaladin) (Say pailad (ued Raiff 5 Keeney ox JS ) (1976) ol A
:[6]s2

Zsoball A Al ¢l Calaa¥) gpen Opanal (gl A sl a5 :(Completeness) JwisY! .1
Alste ol ol J=3 5 :(non redundancy) 1S pae 2
DA ailia Leaadtual 4 8S ds Ha Borae Hulaall S o1 Lagd 2awl) Alee (3125 :(Operationally) sl .3
a5 daliaall Jalaall 45 laal
Claa ¥ e a8 sluy Jiiue aal g Gaagd aase daay e oSal) (a4l g1 :(Decomposability) Jalail el 4
A
e g il Qs oS5 ¢ a1 508 el dudedll GIS LIS :(minimum size) oSer e Jil paall 5
Alaal s Al ailia saclus AN s o cangs (V) anall g JWSY) dda (g Ll dllia of daadle as
U gaia il i 8 ATy La BIe 5 ¢ dagall Calaal) aaan JliicY) Sl 3l 23 gai y oatl Causiall ¢ )5l Say) 8 daliadll
[31[8] .(6-10) _nlaall (3o Lisi jpaam 232

The main principles of (AHP) Method ~ (AHP) (el Jalasl 48y Jhal L) sabiall 4

ot s Al (i Ayl ) e ed) il dlee 2 Cu

O dosilaie Ao gana () Lelidad 2ty sadeal) ) 8N JSLGw ) i fasdd) 138 52 decomposition datadll a1
i JS dolad oy ol jaalic sae el 5 e S 5 al e Bae e (0550 e JS JA 1 Jl sl
[18]13%a

ISl Ol sise aal 8 jealial) Caliad 45 @l Jlaa o) ja) lad) 138 ety s : Prioritization <lissY) a2
[18] 3dke eV e el (5 stusal) (B yualiall 0y LgiEdle (3 e gl

A Jeasill asell JSaell il ginsa gaan (3 ualiall sl sl s Tasl) 1361 e a5 - Synthesis sl fae .3
[5]Aabiall Jalaall ple s

Jala JLa) JA e ) ()3 55 (530 man s fanall 138 ¢ s 8 ¢ Sensitivity analysis dsslbual) Jilai e 4
L]l il sf i s Ao

Eigenvectors and Eigenvalues A3 agdl) g 400 clgadiall 5
‘;\S\A\LA\ I Lpailad (gamy 3 i g iy 2aay AHP J&M@\hu&aum\ e.\sl\}m\ﬂ\ Cilgatall (e IS
- [10] el (Y1 (e Ledlanil sisus
13) A 4 ghuaall Lol Lgatia pans) g siuall 18 X 4aiall g8 n o+ 1o A2l (e day e A glena A oS3 2 (1) Adt e
oLl Aslaal) & ruiaga 98 Las ¢ X I Lase Lislias AX s
AX = AX

. A 4 eadll (Eigen value) sl dedll cewd <l ) o) Cus
113 e oS5 A1l Al G e J sand) i (ol ae 8 o3le] Aalaall (o Cisha JS (o i 13) 4df aadl
Led 0 sSam X 4niall Lpnaell Clicliadll aes o)) LS Lol 4aniall (gaae Caclias ddluy s 5 <llisa (Eigen vector)

156


file:///C:/Users/Lenovo/Desktop/AHP/(AHP)%20for%20Business%20Site%202016.pdf
AHP/An%20AHP%20framework%20for%20balancing%20efficiency%20and%20equity%20in%20the%20Unite.pdf
file:///C:/Users/Lenovo/Desktop/AHP/(AHP)%20for%20Business%20Site%202016.pdf
AHP/Multiple%20Attribute.pdf
file:///C:/Users/Lenovo/Desktop/DM/MORPaperDAPitfallsFinal061201.pdf
AHP/2008-ApplyingValue-FocusedThinking.pdf
AHP/2008-ApplyingValue-FocusedThinking.pdf
file:///C:/Users/Lenovo/Desktop/AHP/عزالدین%20فكري%20تھامي2016.pdf
file:///C:/Users/Lenovo/Desktop/AHP/عزالدین%20فكري%20تھامي2016.pdf
file:///C:/Users/Lenovo/Desktop/AHP/عزالدین%20فكري%20تھامي2016.pdf
../AHP/Bahurmoz2004.pdf
file:///C:/Users/Lenovo/Desktop/AHP/عزالدین%20فكري%20تھامي2016.pdf
AHP/Steven%20Klutho.pdf

PISSN (1681-6870) EISSN (2790-2293) 52 2414(2022) polal) daalanl (2l )1 48 Ao

aniall past o LA Gamy gl e 058 B8 JUlhs ¢ (Eigen space wed) sliadll (pds & Gl ) A1) dagll s
1 (st AR £ sane Aisne A1 Aad (5L Ladie 4ne Jalais 530) 313

5 seally A5Lal) Alslaal) i A 48 simall A1) gl AlayY
(A-ADX=0 (2

441 ) e glaal) Al aa pulaal) aaia ) Al Judas cudlad o) 81 L6
Coupling MCDM with GIS [11]
Jsn Sl e TS T8 @llia o Cum (530 il g W80 Sile (MCDM) skt Gkl &l g aiad
Jal sl 335 (Greene et al, 2011) 5 (Nyerges and Jankowski,2010) Jis das (MCDM-GIS) alaiiul
i (Ra0 et al) w2 Lae iy plall rany ki Jsl 25 3 285 el ol iy jlial e g5 Al A )
ol A el o S ae Jilas e 4 a8 WUl dpea eSS G Tl S5 ST a8t el (sl i3 dia s 1991
[5]eY! g sall apan b Laga T 50

1[14] ) AL (e gd) Solatl) G gluad Gkl il ghad 7
Steps to apply the hierarchical analysis method for decisions:
o Aadiall O sladll a6 e 1Y el daaia )l e SIS daine (S5 eyl Jilaill Al yla G5 ylail) aay
Aon 5 A0 e Jam o 88 o8 ¢ e pn JSE A g yhaall ASEAN jualie qn g Tasi i (Saaty) gl 3 oaed) il dulee
Gl e il el a3 (e Juaniy ¢ gz je a3 ) ulaall e ol @lld g el sina) aal 8 ASEL) jualic o
s LS el Qb 45 pla <l shad waat Sy 1ga s ¢ pealinll (o GLY) (530 Gilia s Allaa )

; ; [3] (o) Jealosill iy giasn uida gy abadia 1(1) JSi
eV e el oy ¢ an JS LN Jilay s jlamall g alall Cargll ¢ gam 8 SN L) Jiiadll o 2 A g¥) 5 gladl
6 simsall Lol [8] 4iint 8 Lgie S alens) dpanl s 52 5m gall salaall e ol )l 285 alal (ge (o2 AASGaN Coaa 0y Cum
S Gagllh e 5abual) La il o Leasi 55 00505 180 3LA) e Ll 53 s (A i 5l) ilaall (e 58 )
Gl Hall dapa G Lgasi 53wty A ol Q) Joaddl Jiad Laaad jlasd) iy 3 )50 g o3 (e g asedl el 8 A1l
AUl o el Josdual) il gise zraia gy ) IS 5 AN el Aagalall (e Jliy o pa IS0 AISGN A () Can
19
UDJM\M}mAgme}&GAJAd&A d&»ésw\dﬂ&mAHP AA.UJ::.H_:LUS}Y\ AYLEGPRERE:IE MLL“ OJ[EA-‘]\
¢ A Caagll (I A by ol 1 agaas 8 TaaY Lewladin Tlagead pubaal) (1) 3 Jiladl il o 081 aan Jal e 250D
Sl ol (e e sana ot (e Jady (il by R¢c|proca| Matrixazdatall A B ¢l Hlacl) 48 8 na ed;.\.u.\
el 4y Saaty 4 o Le aladinly 48 ) dxgaall ) Ladl g L Lo yuil) g alSaY) daa 35 A (4 35[17]
1 o eV padinn [11] 28580 A g s Aabundly Sty A3l A8, saxe e s 5 fundamental scale (swsY!
)l pas ey Tacads JaY1 e aa) 5la )l e Leie ﬁ@\quwwwfm)uymmg
(1) Jsall mn s 58 LSy [19] 3y Jundall pa (381 5 La s 5 drnss

157


../AHP/Using_the_Analytic_Hierarchy_Process_in_Evaluating%20CABAŁA.pdf
../AHP/AHPcoupledwithGISforlandmanagementpurposes.%20(5).pdf
AHP/GIS_based_analytic_hierarchy_process_as%20(1).pdf
file:///C:/Users/Lenovo/Desktop/AHP/Klutho.pdf
../AHP/Gülfem%20Işıklar2007.pdf
../AHP/Multiple%20Attribute.pdf
file:///C:/Users/Lenovo/Desktop/AHP/An%20AHP%20framework%20for%20balancing%20efficiency%20and%20equity%20in%20the%20Unite.pdf
AHP/AHPcoupledwithGISforlandmanagementpurposes.%20(5).pdf
file:///C:/Users/Lenovo/Desktop/AHP/An%20AHP%20framework%20for%20balancing%20efficiency%20and%20equity%20in%20the%20Unite.pdf

Gl nob e yac 3.0 3 3508 oyld )93 e o8 1 ] (AHP) (250! Jiloet)) oyl Jlantaaly splaall st s, Juloxs

A

S e S A a0 e
ey P e D e

l

edey St JB a4 e

e

oD SNAD g Jebaad i

A

[ AN Jead Ah)

[15] comi il Aglas ol ghaih e g3 ke £(2) S0

274 Al S ) aliiall pda g 1(1) Jgo

LaaY) aa 2l
1 4 sludie Anaal
3 DAY e laaas] dpeal Jau sia
5 L ) Dl Luaa
7 Jas 50 Zocal
9 5 ol dsan]
2468 5 saiall A G Al S o

el 45 il Gl e de gana o 4dplay J8 38 weighted ratios 49 sell cawil) Jiiail (ulie Juail Saaty s s
GJ;b.las‘";ﬂ\sﬁs_.as\u\)ﬂgjﬂwmﬁujsg)@ujusgs)uuémg;wu&m}@g)@\JA\)L&\L)A
[B] 1A e Blpads

Al L g i) (38 5 s Hlaal) A6 ghinn ananal Cang &5 laall die 4l )5 LY jaai g

[14] oty Jalall 4 jlin Jiay 43Y Lagmaa Tan) 5 Lyl (4 S5

J15]% 50 e () Al dall (ulf alay dalls o cllin IS o) 5 Alls a8 o (g 53 Y

s o) Can17] okl e b adll Gglie o kil Jiud a8l o)) T (Reciprocal) 4l 48 siadll ¢ 5S3 of
1

a.. = —_—
LT ay

s o) G clalliill (e 48 f (Consistent) dduie 48 siead) ;55 )
ajj * Aj = Ak

2_ -
,)ﬁw\mJ:A:nd\q;nz",@m\mwuﬁ}ﬁu\wm)w\m OsSa o)

158

1)

)



../AHP/Bahurmoz2004.pdf
file:///C:/Users/Lenovo/Desktop/AHP/Bahurmoz2004.pdf
file:///C:/Users/Lenovo/Desktop/AHP/Bahurmoz2004.pdf
file:///C:/Users/Lenovo/Desktop/AHP/Judgment_Scales_and_Consistency_Measure_in_AHP.pdf
file:///C:/Users/Lenovo/Desktop/AHP/FINAL%20PROJECT%20REPORT.pdf
file:///C:/Users/Lenovo/Desktop/AHP/FINAL%20PROJECT%20REPORT.pdf
AHP/AHP_Tutorial-with-cover-page-v2.pdf
file:///C:/Users/Lenovo/Desktop/البحث%20كامل/دراسة%20حالة%20في%20كليات%20جامعة%20البصرة.pdf

PISSN (1681-6870) EISSN (2790-2293) 52 2414(2022) polal) daolandl (padly)l 4K Ao

1 (3) dxpall
W1 W, W11
wi owy o wy
Wy Wy Wy
A=lw; wy,  wy ©)
W, W, W,

‘L@ﬁrulwug_mHw@A,;a_us}igmdsz\uss@z_ﬂsumm)w:u};mgu,u\au)u\L-,_q
e il dleny oLl) LS mania 63 Il (g5 «Synthesis <l sill oans Luaill 455V Glaia¥ gllaall (bl ol a Y
s LS 5 A0 4 jlial) 38 shuaa ae O Gl ghadl) andiu
AU 2 )il 48 shiae 8 3 sale JS 850 5m sall aiill gan @
- Aasal) Al 45 ,ad)
< il Ll a5 Al cildass siall 5 idaeal) A0l A5 Al 4 shiae (e i S 3 paliall s gie sl @
3] Y el e ) pualiall dgal) iy o S
O s 2y Al g ([11] BV are A e i () Sae A1 AlSaY) dngida () 1 i () ageall (e 7 AGIEL 3 gladl)
(S il e CI @) jdise
A JS iy o5V uaiall dppsail) 4551 631 8 0L 43 lial) 48 shinn 8 J5Y) senl) Gedad IS i @
dgand) A A laall odgy yaiisig  SUN yaiall Ayl A6l gY) 8 AN A el 48 gine 8 SU 5 ganl) (e
1) Gan Ma el £ genall ansall il Jale e Joanil Cagiiall el il gani ¢ 48 siadll o pRY)

Z?:l a;;wi, Z?:l Wi=1 (4)
sl 13 e (A hadl Al ded el A o daiclua e
_on (S.v);
/1max — Li=1 muv; (5)

e Gl iy a8 I Asiall S s A 3l Al A8 shiae Jiad S ¢ 4 ghoaall Al Cagduall 2ae Jiain dus
Sl sl e (CI) consistency index B!

A -n
[ = Lmax—1 6
C — (6)
L LS 13 [3] e s (Ao A ghaadl jualic (a juaie JS el paad e )l A 5 )08 L) Jaleay 2ally g
Gl Al (e S 2o ae Jualail) e g (LAl A 48 ghaaall o)) e Jay 1368 CT = 0 @l iuall 4 sluse (6) Aaladll
Consistency Ratio @l duws sa 51 a1 Lulia (1980) (el & 581 133 ¢ 3laal) Und dyllaial Wayl ol 33 ALl
7] SYS s 5 5315 (CR)

cI
R = — 7
CR=— (7)
Ll caad Al jualiall dae o 4ied aaied A0 45 i) 48 shiaal Gulill L Jie "Ll sdie 1,850 (R]) o Cas
IV sbais ¥ 4] Lalta a = gasa (iaBliil) () Lale dsnil) uaaY) (bl (CR) pinrs ¢(2) oy Jsaall (8 e ge 8 LS
el cdpuad sl cul a8l 8 Gl (e J sia (5 sise 2 gan g Simy lld (8 8 5 0,10 o sbas 3LV A cilS 13 9% 10
4 ghian 8 agdl padi anisale) Ol LA At o s Gl are o e aay @l (la 0,10 oo Al @) 5 13
A 3030 N dad @l ) LS ) Cum (N<10 of Lale ¢ [1] J81 51 0,10 dakedl) 8 dasill et i 400N il laal)
J15]48s J8 il e daans Ml 5 40l s Hlaal) 48 sieas

[12] () sdial) L) siiga ab (2) Jgsa

N 1 2 3 4 5 6 7 8 9 10

RI 0 0 0.52 0.89 1.11 1.25 1.35 1.4 1.45 1.49

159



AHP/.%20بشرى%20مساقية.pdf
AHP/AHPcoupledwithGISforlandmanagementpurposes.%20(5).pdf
file:///C:/Users/Lenovo/Desktop/AHP/Judgment_Scales_and_Consistency_Measure_in_AHP.pdf
file:///C:/Users/Lenovo/Desktop/AHP/.%20بشرى%20مساقية.pdf
file:///C:/Users/Lenovo/Desktop/AHP/Judgment_Scales_and_Consistency_Measure_in_AHP.pdf
file:///C:/Users/Lenovo/Desktop/AHP/عزالدین%20فكري%20تھامي2016.pdf
AHP/AHP_Tutorial-with-cover-page-v2.pdf
../AHP/R.%20W.%20SAATY87.pdf

oLl ol san yas .00 9 390 )b 593 e o8 1 ] (AHP) (250! Jiloet)) oyl Jlantaaly splaall st s, Juloxs

AHP () Jalail) 48y b ket eilis 8

The result of applying the AHP hierarchy method
(Y 3l Al e by sutaall (e A3l Alaa 1 ol 35Y) o) an s Alaeal) AL ) 3l 46 hias e slaie YL

D S AdLaiaY) o) 3 gY) pda gy 1(3) Jo>

L Ly ooy [ 5 ladl)
1 46.60% C1 Claall Lledll <o) Aals
2 15.90% C2 ol Sl e Al B
3 15.00% C3 T e S b 2l aaad ALl il
4 5.50% C4 Faia JS 3 Cppaeall 22ad il Al
6 8.80% C6 Cin JS o Aallall s Al
7 4.20% C7 LRl 33 e e el 20m) L) Zcll
g saal) 100%

«(raster) Seill z3saill A (vector) (hadl z3saill (e CULl paen Jysaty o585 (GIS) gebin o2 (AHP) sl
S8l Jalail) @l ol aa 3D Analyst Tools s¥! alaainl J3A (e lawe Cinaa 1 uleall aes Jysaty @l
Jisi &5 w5 <Raster Interpolation- IDW Gukis <ArcGIS 10.4 m<Uodl 4w & Spatial Analysis Tools
& A A Bl e plaall Jiad dpad Hll Ll AL (e Baas 44k 4atie Distance — Euclidean Distance sk ddlull
(1) Aol 8 mia e o8 LS5 el )all Aslata 3 g3 (i

Ow
w

B , %
:’ L > "‘é : G:ﬁ‘ ‘
1l ,_“‘ -%.‘.fi
L 1%
md el |
Subdis 2010 selection selection
ARABC_DIS

Lauall 381 pall g 4y gl el 28] ga Alaaia Al Al dikaia i gi 1(1) 4 a
& s ool s e la s b5 oalaall G150 Jaa) o A glhaall dapalls Gl Saeat (e ol 2
el JBY) el 325 1 cancatll uaal Y el 380 Gun jlae JS daal s i ed ) Bae Loat Ldieas
ool i 5e 58 LS5 ¢ Reclass- Reclassify (uki YA (e 5§ Caall

) il Adadl) ) dala (C1) J¥) skl 1
Y (I Aanl V) o Tl 55 A8 0 8 A ) (o el Aladl) Sl Al e alie YL ) Gl 5
ol Adadll Sl dalal J oY) caiatll by a8y cdpaaV) Gl ) LS Baas (uylae el (D Aaladl oy 3 Cua A
(4) Jsall b mum e 58 LS5 ¢(981937-798944)

160



PISSN (1681-6870) EISSN (2790-2293)

52 54a1¢(2022)

o tall Lladl) Gl dala jlmal) ciliby cidaal G :(4) Jsta

i 8 Tag o Jolaal
7980944 981937 1
615052 798944 2
432959 615952 3
249967 432959 4
66974 249967 5

daual) 380 sal) e dupral) B (C2) (AU Jlaal) 2
JEYI 1 el SIS e Tl 55 48 ya b et 1) ol Sl (e s paall o e alaie W i) Caia
il & LAl (e A paall il J oY) Capatl) b a8 dnaall @) ) LS Baas (e jlae el dalall ala 5 Cun el
(5) Jsanll (8 n e 98 LS 5 ¢a(71-57)

Al 381 pal) (ol b gl iy s i 1(5) st

i L gode
57 /1 1
43 o7 2
29 43 3
15 29 4

1 15 S

) () LD (e A paal) B (C3) &l jlall 3
JAYI ) Al Jssy\wu)mufqu;um‘;\wg)\&J@\Qﬂzwng_;c slaie Yl il Caual 5
-8) (il & LA (e A yaall il J oY) Cantial) iy 38 g cdaa Y1l ) LalS Banaa a e sl Aaladl ol 35 Cus daal
(6) Jsaad) 2 g2 LS5 29

i ) £ LA e A pdall B limall Uiy Ciieall G 1(6) J9

Ld o g el Sl
8 9 1
6 8 2
4 6 3
2 4 4
1 2 5

A jda 08 (8 Aglhal) aaad Apud ) dpad) (C4) gl ) Saal) 4
A ye i el ) A jae IS 8 Akl aaed Al Al Jidiall 5 ol 1) el e slaie Yl cililal) ot o
Aanailly J Y1 Caiaatl) &y 385 Aaa) ol Ll aaa (s jlae el Aalall ala 35 Cus dpaal J8Y1 ) dgeal S3SY) e W5l
(7) Il 8 mm g sa LS5 cA ae/llla (1305-1053) A e JS (8 Zalhall daad Zpuldl)

i pda JS (B dallal) aad Apaall) Apeadl) Jlosmal lild) el G 1(7) J 92>

i 8 Tad o W]
1053 1305 1
43 57 2
29 43 3
15 29 4
1 15 5

douyda IS gﬁ Cegdal) adad AuLdl) Al (CH) eadd) Jlall 5
oed fm?q‘, IS (A el daal Zonldl Ay Jiaiall 5 el )Ly:d\ ):\3\3 Jpars al.:aic\J}_g QUL{,J\ Cayial A
Ay daa ¥l )y LS s e e ol A Aaladl ola 3 G cdgeal J8Y) ) Apeal SISV (e WS A e cilid
(8) Jsoall (8 e o LS g s jae/ s yda (T7-62) A e JS (8 (s pall 22ad dpul @l Al Y1 Gyl

161



oLl ol san yas .00 9 390 )b 593 e o8 1 ] (AHP) (250! Jiloet)) oyl Jlantaaly splaall st s, Juloxs

A jia JS (A Ga el daad Lol ) Al jlma Ciiial G 1(8) Jo>

Li L g
62 "7 1
48 62 2
34 48 3
20 34 4
6 20 5

sdalhall 230 (e Gl diad Apid ) dpll) (CB) udbead) Lzl L6
ued I Grstall dde (e Dl 23a Al Al Jiaiall Geald) el e slaie YU U Gl &
el ) Aaladl oo 35 Cum Apanl JAY) ) dpanl IV (e L 58 A5 e Guaddl ) a3 (9) a8y Jsanll el
92 WSy e e/l (71-58) s yaall 220 (e dullall 22a] JsY) Caieatll AP () ol ) LS syl
(9) sl (& i 5
e pial) 338 (ra dlhal) dnd Al l) dpadl) e sl (i 2(9) Jot>

i 0 g el AW
58 71 1
45 58 2
32 45 3
19 32 4
6 19 5

e JS A At aand Ll ddl) (C7) goibaad) Jlaal) 7
il Gaed N Cia 0S8 Akl a0ad Al ) Al Jiciall s gl Jlmall Ll slaie YU ULl Cagias
Cagiuaill 1y 38 5 ApaalY) ol ) LalS 3aaa G jlae sl Aalall alo 35 Cu Gnaal JBY) 1) Apeal SISV (e Ll 3l 45 5
(10) Js2ll 8 im0 58 LS 5 e/l (29 -23) s S 8 Aullall 20ad Zpul gl Aill )
cina JS A Al aand L) L) Jlma sl (i 2(10) 2>

Lad 8 g e Sl
23 29 1
18 23 2
12 18 3
6 12 4
1 6 5

Ay a5 yulaall asen 5l Cass 4 5B ladll (Reclassify ) il sale) dileny Ll 2% 3 A dls yall
Laal) ) Apaa Y Cana il )i ) G laall Cania s weighted overlays)) Jbes IS das sall () 55V Jlaal
:QJJJ: HM\} PATREN u.u)\.lo ct\:\j 4;\;3\ )\AEA d.\A:a :\_\AAY\ :\;JJ U\ ux: (:\_\AA\ dg\ ‘:\.A@_A ‘:\_\AA\ ):\SY\ ‘LE}A
Lol o ASI aaall (e (200) dssis 5 A sl Gl (2) Wlse (sl Apaal) J5Y) Caiadll eai Cuam clagin
(el 2 (Lagw) G Capiaill ((690) damsis s A 55yl (7) @8l 50 Ganal 28 (508 dpaal) S Cagall)
(B1) @l se ot 38 (58 Lpadl) il ol Lele KU 232l (g0 (16%) Aoty s A58 A p2e (19) o150

(11) Jsaall b main g 58 LS5 ¢(26%0) Ay 5 4 5l Ay

LarY) uen ddiaaa Ay i) (u aall 4 glal) queadl) G £(11) Jgo

a4 gial) Al JEPRTRVTIRTS eaallda Jeadell)
2% 2 Extremely Importance 3zl s sad 1
6% 7 More Importance s S &l 2
16% 19 Importance 4«g< 3
26% 31 Less Importance el J8 4
49% 59 5

162




PISSN (1681-6870) EISSN (2790-2293) 52 2414(2022) polad) dnoladl (sl 4 Alno

Aallas Jue w5 (3) bladall s polygon ) Axea (A raster ) dasa (o Sla A4l Jygad s o3 e
A G G plaall Aal) dda LAl oLaSY e sed) Jaladl) A8 jla Jlarinly bl

Euclidean
q =
uclidean
@4
Euclidean
>
Euclidean
distance
Euclidean
; Euclidean

Euclidean
diee e

Weightec
overlay

l Overlay '
Raster to
Polygon

Hi
Schools

-—
-

e I8 il G G laall g8 gl g il A (e A gana (4) JS

163




Gl ol dna yoc .00 3 3908 )by e ok 1 el (AHP) (g0)! el Ayl Jlantols ylaall scato 51,801 Jolosd

o S— S— - c— {
iy . XU dem *xn - e | !u,,_a ¢ I ew = A oo

—— | o e T
!4\4,,—. v Iamaew O] T e - -~ o Tam dew e e "

g (B e el
(4) I8 A
Conclusions cllsuy L9

O sl dnaal Aef e Sl 3 il Slad) O ) aa g Adasdl) Al ) 8 4 gicae o alaie VL L]
O i3l )3 Jesmall Al ((46,6%) ass (e Al s 135 o el ladl) ASLT Ainla 5 Aadll) ALY
Adal 4l L) Hlma s ¢(5.5%0) 4 s JS (A ddlall aaad Al Al 4y (15.9%) Aty amall 3S 5l

164



PISSN (1681-6870)

EISSN (

2790-2293)

52 54a1¢(2022)

ALl 3] Rl Al e ¢(8.8%6) Allll a0 (3 (e 3l 3e] Bll) Bl ¢(4,1006) s y3e S (g8 (2l
Jsaall (8 g 58 LS5 ¢(15%) Lty A e S (8 Bl anl Bl l) Apdl) e 1580 5 (4.2%) o S (8
-(3)
GLLASJuLﬁ@‘)\ Al (AHP)@)LJMDM}N\ w_)\dal\d.\.ha.\@\.ﬂt;)@.b\
MAA\ \jJLAg..\\UJ;M&;J\JWJMUMJAMM?MUM\&D} C)SM c.LAﬁ)S)AuA).Su\

JSAala po iy Lay s B0a G s A8l Lgtingd 5l Lagio ol saa G jlae slid dala SV Lagi) (5 (5 gocd
(12) Usoall b e s 58 LS5 ¢ IS 3aall (hn (%2) Fanid 5 LAY Gl 4 e (50l (e
6 5all) draa¥) ci)d 4 gl ylaall Sae G 1(12) J9an

,\

total | &UY s | S axe dahial) qaddl e | Cpepdallae | GOl ae | Al an) | @
66963 | 33058 | 33905 ol g yuaill 4 10 155 P !
475752 | 234867 | 240885 | # Sl elad S 5 25 62 1171 osaidl g [ 2
sl daal AV L) e Adiian 3 6l Gulad @l e (7) Vel 3 ) geaiall Zaliy e (ol ebiad S e 0 S ) L
AL 4 e A jae JSAala ae iy Lag g Baaaa (o ghon ALl Letingd ol 3aaa (e jlae sl dala i Ll
(13) Jsaall b maia ge 58 LS5 ¢(6%) A5 Lefans
dpani JSY) & gl G laall 2380 cpm 1(13) dsi
KR LR S o LR LR LR - .
grl |y | e Adlial ot | el | Sty S ial) o =
114010 | 56284 | 57726 | ux sl eled S | 29 16 1001 8 baal) 1
475752 | 234867 | 240885 Jyaial 30 75 1102 sl & 2
475752 | 234867 | 240885 il 25 80 1096 Aaadlall & 3
475752 | 234867 | 240885 Jyaidl 26 50 1312 el ¢ 4
475752 | 234867 | 240885 Dyl 22 60 626 digicpdd & 5
475752 | 234867 | 240885 Dyl 29 25 1015 mb e & 6
475752 | 234867 | 240885 il 26 63 714 | A G el 4l | 7
J\J.A“.d}ﬁ(l9) Jj(c‘)ﬂ\c\_mﬁ‘)s_)ns‘)w\ck_\_a‘)c‘_r}\c«\_mﬁ‘)s‘).ace)d\j).aﬂ\)w)&u\ Kd
Lay s Banaa o ghim A8Luals Lotingd o Lt ol Bauaa o plae ol dala J8 o) (ol daga Ll (o Lgdioas o5 4, 55
(14) Jsal) 3 i ge 58 LS g ¢ KU daall (4a (1690) Annsiy 5 Lgiandi A1) 40l 45 jlae 4 jae JS dals ae iy
Aageal) 4y 31 G plall 18 Gy :(14) Jssa
oanall | LY 2 | g s dakaial) :fm u_:: " :v-:n T el &
66963 | 33058 33905 hedl 5 il 10 27 346 | oalle WA |1
66963 | 33058 33905 ol y aail 10 12 350 ol & 2
66963 | 33058 33905 ol 5 puail 6 22 215 $ b fdll 3
114010 | 56284 57726 | <us slslmd Sy | 17 41 743 bl ¢ 4
114010 | 56284 57726 okl g puail 11 28 374 Lledlcue o | B
114010 | 56284 57726 | <u slelmd Spa | 12 23 70 Ablisdl (el /o | 6
114010 | 56284 57726 | <ux slebad S e | 11 24 379 Jaisall/a 7
114010 | 56284 57726 | <us slelnd S5 | 4 19 130 | Aalisdl sbaalidygls | 8
475752 | 234867 | 240885 Jyaidl 10 28 365 2d )l 9
475752 | 234867 | 240885 ) yaidll 16 22 545 (il & 10
475752 | 234867 | 240885 Jyaial 12 16 379 oA 456 11
475752 | 234867 | 240885 Dl 7 10 248 | cllla il davgie | 12
124067 | 61249 62818 &SV slad S 5 12 26 272 tA~g 13
124067 | 61249 62818 &SV slad S 5 8 20 631 sl 14
124067 | 61249 62818 &S slad K 5 7 16 231 EA, 15
475752 | 234867 | 240885 D yaia 8 13 290 alll Adlggl | 16
475752 | 234867 | 240885 yeaiall 10 11 171 LY A jadl) 17
475752 | 234867 | 240885 &SV slad S 5 1 6 44 Al Glgul /& | 18
114010 | 56284 57726 i 6 13 220 Ol cpél N /e |10

165




oLl ol san yas .00 9 390 )b 593 e o8 1 ] (AHP) (250! Jiloet)) oyl Jlantaaly splaall st s, Juloxs

w\)&di&ﬂ}a(:il)wﬁ.u(c‘)ﬂ\ ;.L.bﬁjs‘)ac‘)}.ﬁald\ cwﬁ@\g@}ycew\jﬁﬂ\)w%u\ 2
s gom A L 5 Lgto il 5o o e el Al 1 L)l Auatl B Led) e Lt o s 3
IS ) e (2606) a5 e ) Rl e IS Fla g s L

Recommendations — <luagil 10
oo Ll Lgl) Jm il a3 i) el ey Aaa ) Aiaie (o il g dpaleill ciladal) dia il 5200 aall 2w 1
Al el LgaBl sa USR] (B o) Baaa e lae el (5 )k
laaal y Cpmaiiad) selod eie S Lgiaad s Lede slaie V) Sy G laall 28S0 AL ¢ Ay cilily sacld L) 2
Sliiee UK A ) al)
Cilaral) g8l ge 2pn 8 g A ) yuiall Laal) a3 g o) Gpeaiaall g o1 Al U e Al 3 6l jal 5550 3
Al cilad 50 ¢l ja) die Lgagen) dpagladil]
) sie ISy G plaad) Aala g Atlall alae Y Ty Gulaall e Guadaill ol SU w55 4
cilarall A el Aalall i agn o jlae sy Coliall @B sall L) 8 OASeY) 538 daulad) ulad) Gukisle) 1o 5
Al
b Omatidall ae bl ¢ sadaall JSUELD 2ES Jal e Sall Chlosn gall gal <yl 5al 3RS & Riaa daeS cullad dlie) 6
) el 5 61l (5 e wdy M oy 52 (523 Las coilas ale gian L1l ae s dilee
AN MATY 2 5 Cilaa Dla s 5 48 Baeal) OIS GLESILY GIS e (AHP) (oo ed) Jalaill 43yl Jlasind
(ELECTRE «Goal Programming) J<e cuadl deadival e 5 5al juledl) saxie ) )8 3a5) (3 yda aladin) |
Al Y1 Al et e Ll Jom ) o3 3 il ae 405y o) 42 5 (TOPSIS ¢PROMETHEE
lexdll (e jal e s ol sl Apalaill Ciladdl) a liie 2855 A Ledpdail

&

J..\LAAS\

[1] Akalin, M., Turhan, G., & Sahin, A. (2013). “The application of AHP approach for evaluating
location selection elements for retail store: a case of clothing store”. International Journal of
Research in Business and Social Science, 2(4), 1.

[2] Bahurmoz, A. M. (2006). The analytic hierarchy process: a methodology for win-win
management. Economics and Administration, 20(1).

[3] Biiylikozkan, Giilfem Isiklar & Giilgin. (2007) "Using a multi-criteria decision making
approach to evaluate mobile phone alternatives." Computer Standards & Interfaces, Vol. 29,
No. 2.

[4] Cabata, P. (2010). “Using the analytic hierarchy process in evaluating decision
alternatives. Operations research and decisions”, Vol. 20, No.(1), 5-23.

[5] Chandio, I. A., Abd Nasir, B. M., WanYusof, K. B., Talpur, M. A. H., Balogun, A. L., &
Lawal, D. U. (2013). “GIS-based analytic hierarchy process as a multicriteria decision analysis
instrument: a review”, Arabian Journal of Geosciences, Vol. 6, No. (8), 3059-3066.

[6] Dillon-Merrill, R. L., Parnell, G. S., Buckshaw, D. L., Hensley Jr, W. R., & Caswell, D. J.
(2008), “Avoiding common pitfalls in decision support frameworks for Department of Defense
analyses”, Military Operations Research, VVol. 13, No. (2), 19-31.

[7] Franek, J., & Kresta, A. (2014). “Judgment scales and consistency measure in AHP”, Procedia
Economics and Finance, Vol. 12:164-173

[8] Hshiung Tzeng, G., & Jeng Huang, J. (2011). “Multiple Attribute Decision Making Methods
and applications., Springer Berlin, Heidelberg.

[9] Keeney, R. L. (2008). “Applying value-focused thinking”, Military Operations Research, Vol.
13, No. 2, 7-17.

[10] Klutho, S. (2013). Mathematical decision making: an overview of the analytic hierarchy
process. Washington: Whitman College.

[11] Rojas, Diego & Loubier, Jc. (2017). "Analytical Hierarchy Process coupled with GIS for
land management purposes: A decision-making application," The 22nd International Congress
on Modeling and Simulation (MODSIM2017). Managing cumulative risks through model-
based processes. Hobart, Tasmania, Australia.

166


../AHP/Clothing%20Store2013.pdf
../AHP/Clothing%20Store2013.pdf
../AHP/Clothing%20Store2013.pdf
../AHP/Bahurmoz2004.pdf
../AHP/Bahurmoz2004.pdf
../AHP/Gülfem%20Işıklar2007.pdf
../AHP/Gülfem%20Işıklar2007.pdf
../AHP/Gülfem%20Işıklar2007.pdf
../AHP/Using_the_Analytic_Hierarchy_Process_in_Evaluating%20CABAŁA.pdf
../AHP/Using_the_Analytic_Hierarchy_Process_in_Evaluating%20CABAŁA.pdf
../AHP/GIS_based_analytic_hierarchy_process_as%20(1).pdf
../AHP/GIS_based_analytic_hierarchy_process_as%20(1).pdf
../AHP/GIS_based_analytic_hierarchy_process_as%20(1).pdf
../AHP/MORPaperDAPitfallsFinal061201%20(1).pdf
../AHP/MORPaperDAPitfallsFinal061201%20(1).pdf
../AHP/MORPaperDAPitfallsFinal061201%20(1).pdf
../AHP/Judgment_Scales_and_Consistency_Measure_in_AHP.pdf
../AHP/Judgment_Scales_and_Consistency_Measure_in_AHP.pdf
../AHP/Multiple%20Attribute.pdf
../AHP/Multiple%20Attribute.pdf
../AHP/2008-ApplyingValue-FocusedThinking.pdf
../AHP/2008-ApplyingValue-FocusedThinking.pdf
../AHP/Steven%20Klutho.pdf
../AHP/Steven%20Klutho.pdf
../AHP/AHPcoupledwithGISforlandmanagementpurposes.%20(5).pdf
../AHP/AHPcoupledwithGISforlandmanagementpurposes.%20(5).pdf
../AHP/AHPcoupledwithGISforlandmanagementpurposes.%20(5).pdf
../AHP/AHPcoupledwithGISforlandmanagementpurposes.%20(5).pdf
../AHP/AHPcoupledwithGISforlandmanagementpurposes.%20(5).pdf

PISSN (1681-6870) EISSN (2790-2293) 52 2414(2022) polal) daolandl (padly)l 4K Ao

[12] Saaty, R. W. (1987). “The analytic hierarchy process—what it is and how it is used.
Mathematical modelling, Vol. 9, Issue (3-5), 161-176.

[13] Soummakie, Bushra, Taetaeu, & Bitul Shakir. (2018), ”Risk management in companies of
industrial textile in Aleppo using analytical hierarchy process AHP”, Journal of Al-Quds Open
University for Humanities and Social Research, Issue 34.

[14] Strager, M. P. (2006). Combining a Pairwise Comparasion Aproach and Statistical Analysis
to Guide Land Conservation in the Northhern Neck, Virginia. West Virginia University, 4-7.

[15] Teknomo, K. (2006). Analytic hierarchy process (AHP) tutorial. Available at:

https://people.revoledu.com/kardi/tutorial/AHP/

[16] Yap,J. Y. Ho, C.C., &Ting, C.Y. (2018, September). Analytic Hierarchy Process (AHP)
for business site selection. In AIP Conference Proceedings (Vol. 2016, No. 1, p. 020151). AIP
Publishing LLC.

[17] Taher, Mohamed Abboud & Mohamed, Ahmed Hisham, (2017). “Estimate the relative
importance of the evaluation criteria of university performance using traditional AHP and
Fuzzy-AHP operations”, Managerial Studies Journal, VVol. 9, No. 18.

[18] Tohamy, Ezz El Din Fikry, (2001), ”Using the hierarchical analysis method in the
application of the balanced performance measurement model”. Al-Azhar University.

[19] Veerachandran, V. M. (2006), “An AHP framework for balancing efficiency and equity in
the United States liver transplantation system”, M. Sc. Thesis in Industrial Engineering,
University of South Florida.

167


../AHP/R.%20W.%20SAATY87.pdf
../AHP/R.%20W.%20SAATY87.pdf
../AHP/.%20بشرى%20مساقية.pdf
../AHP/.%20بشرى%20مساقية.pdf
../AHP/.%20بشرى%20مساقية.pdf
../AHP/Combining_AHP_with_GIS_for_landfill_site.pdf
../AHP/Combining_AHP_with_GIS_for_landfill_site.pdf
../AHP/AHP_Tutorial-with-cover-page-v2.pdf
../AHP/AHP_Tutorial-with-cover-page-v2.pdf
../AHP/(AHP)%20for%20Business%20Site%202016.pdf
../AHP/(AHP)%20for%20Business%20Site%202016.pdf
../AHP/(AHP)%20for%20Business%20Site%202016.pdf
../AHP/دراسة%20حالة%20في%20كليات%20جامعة%20البصرة.pdf
../AHP/دراسة%20حالة%20في%20كليات%20جامعة%20البصرة.pdf
../AHP/دراسة%20حالة%20في%20كليات%20جامعة%20البصرة.pdf
../AHP/عزالدین%20فكري%20تھامي2016.pdf
../AHP/عزالدین%20فكري%20تھامي2016.pdf
../AHP/An%20AHP%20framework%20for%20balancing%20efficiency%20and%20equity%20in%20the%20Unite.pdf
../AHP/An%20AHP%20framework%20for%20balancing%20efficiency%20and%20equity%20in%20the%20Unite.pdf

Sliall 5oL uze yos .).‘ajg dgee w)d Hgd

v o35 I sl (AHP) (250! Judod) Ao Jlariwls polaedl suaie Hlall Julos

Journal of AL-Rafidain University College for Sciences (2022); Issue 52; 155 -168

PISSN: (1681-6870); EISSN: (2790-2293)

Journal of AL-Rafidain

University College for Sciences

Available online at: https://www.jrucs.iq

Multi-Criteria Decision Analysis Using Hierarchical Analysis (AHP)
Method Based on Geographic Information Systems (GIS) to Find the
Optimal Location for Secondary Schools in Baghdad Governorate

Noor F. Abood

Assist. Prof. Dr. Omar M. Naser Alashari

noor.f.tabra@gmail.com ammar.jabbar@ummustansiriyah.edu.iq

Statistics Department - College of Administration and Economics - University of Baghdad, Baghdad, Iraq

Article Information

Abstract

Avrticle History:

Received: January, 15, 2022
Accepted: March, 5, 2022
Available Online: December, 31,
2022

Keywords:

Multi Criteria Decision Methods,
The Analytic Hierarchy Process,
Geographical information systems

Correspondence:
Noor F. Abood

noor.f.tabra@gmail.com

Educational institutions are considered among the important and
necessary services provided by the state to its residents, and the
balanced distribution of those services is considered as indicator
towards ensuring equal educational opportunities. Baghdad
Governorate were selected according to seven basic criteria that are
based on the opinions of a group of experts and specialists and
translated into digital form using what is known as the Saaty scale, to
derive the relative priority vector to rank the criteria according to
importance. The results were as follows: “The population’s actual need
for schools (46.6%), nearness of the school to the main street (15.9%),
nearness of the school to health centers (15.0%), the standard ratio of
the number of students in each school (5.5%), the standard ratio of the
number of teachers in each school (4.10%), the standard ratio of the
number of teachers to the number of students (8.8%), the standard ratio
of the number of students in each class (4.2%), and then transfer the
data to Raster within the GIS program and the weights of the standards
were entered to measure their impact on schools and classify them into
four levels (extreme importance, great importance, important, less
important), as the percentage of schools in each category respectively
reached (26%, 16%, 6%, 2%) respectively, noting that the degree of
importance represents the need to build new schools. The study
recommends the need to fill the deficit experienced by the educational
services provided within the study area by adopting the results that have
been reached by building new schools, taking into account the selection
of their sites as the basic criteria.
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