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The Relative Importance of some Spatial Criteria contribute the
Route Location for rural highway

Dr. Ayman Abd Alhadi Mohammed Ghanim Jamel

University of Mosul / College of Engineering / Civil Engineering

Abstract

This study was conform determine the set of criteria spatial affect the process of
selecting the site route location of a road linking between Mosul - Baghdad and Mosul-
Kirkuk highway at the southerner entrances of Mosul city. These criteria were a land
use, water resources, slope, geology, environmental impact, hydrology, control area and
linear engineering structure. Questionnaire from was distributed to a group of decision-
makers and specialists in the field of design and road construction to determine the
relative importance of these criteria spatial using Pairwise comparison was conducted
after building a hierarchical structure to evaluate the standards and using the analytic
hierarchy process (AHP). The study results showed that the highest relative importance
criteria was the water sources 26% when the ratio of the consensus of 44% , followed by
the uses of the land value of 23% when the ratio of the consensus 70% , while value of
the relative importance was the standard environmental impact by 5 % and the rate at a
consensus of 65% . The high consensus at (70%) of the uses of the land and slope of the
grounds are important criteria during the design process. The study also showed less
consensus and important standard for linear engineering structure where tracks
matched by consensus (47%) of the importance of (7%o).
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e datlill ) Claal ¢ aaY #3sai Jias (3) , R a3 _laiadd JSU () 3591 laial s A1 Gl e
Lo 0 aill a3 (5) Jsaadls daa g5l 4laall Adshian G el Ol )5l Gl i 2 (4) Jsas Lain (i) Al

A e Clsa 23 (6)
A= (8.946+8.961+8.828+8.686+8.584+8.733+8.9+8.785)/8= 8.803

Cl 4ad ln 3 (7)
Cl =(8.803-8) /(8-1)= 0.1147

(CR) Aaf s 41 (3) (8)

CR =0.1147/1.41=0.0814 <0.1
a8kl oy o du s Asie AN Galia 5 jlaiul ied 1A1(0.1) daf ()5Sl
Alae 3 5 laia¥l o JAX5 0 (S 1A A g ()5S Aunil) dpaaS af e il g el (g A 5 50 4 5lad)

©)

Criteria STEP 1
LU ws SL GL El HL CA LES
Land use(LU) 1 0.5 4 2 6 3 2 5
Water Source(WS) 2 1 5 4 4 2 2 3
Slope(SL) 0.25 0.2 1 1 3 2 0.5 2
Geological(GL) 0.5 0.25 | 1 2 2 2 0.5
Environmental 0.166667 0.25 0.3333 0.5 1 0.5 0.5 0.5
Impact(El)
Hydrological Map | (.33333 0.5 0.5 0.5 2 1 0.5 3
(HL)
Control Area(CA) 0.5 0.5 2 0.5 2 2 1 3
Linear Engineering 0.2 0.3333 0.5 2 2 0.3333 0.3333 1
Structure{ LES)
Total 495 3533333333 | 14.33333 11.5 22 1283333333 | 8.833333333 18

o5 3V 0l A ghian (g ) 35 o (4)

Area(CA) 0.101 [ 0.142 | 0.140 | 0.043 | 0.091 ] 0.156 | 0.113 | 0.167
Linear 0.040 0.094 | 0.035 | 0.174 | 0.091 | 0.026 | 0.038 | 0.056 | (0.04+0.094+0.035+0.174+0.091+0.026+0.038+0.056)/8=0.0692
Engineering
Structure(LES)

Total 1 1 1 1 1 1 1 1 !

Criteria STEP 2
LU | WS | SL | GL El HL | CA | LES Weight
Land use(LU) (0.202 0.14210.2790.17410.273 1 0.234 ) 0.226 | 0.278 | (0.202+0.142+0.279-0.174-0.273+0.234+0.226-0.278) 8=0.2259
Water (0.404+0.283+0.389+0.348+0.182+0.156+0.226+0.167)/8=0.2643
Source(WS) [ 0.404 | 0.283 | 0.349 | 0.348 | 0.182 || 0.156 | 0.226 | 0.167
Slope(SL) 005110057 10070000871 0136 101561 0,057 10,1111 (0.081+0,057=0,07+0,087-0,136=0,1536+0,057-0,111y/8=0,0004
Geological(GL) | 0.101 | 0.071 [ 0.070 | 0.087 | 0.091 | 0.156 | 0.226 | 0.028 |  (0.101+0.071+0.07+0.087+0.091+0.156+0.226+0.028)/8=0.1036
Environmental (0.034+0.071+0.023+0.043+0.045+0.039+0.057+0.028)/8=0.0424
Impact{El} 0.034 1007170023 ;0043 ; 0.045; 0.039 ; 0.057 { 0.028
Hydrological | 0.087 [ 0.142 | 0.035 | 0.043 [ 0.091 | 0.078 | 0.057 | 0.167 |  (0.067+0.142+0.035+0.043+0.091+0.078+0.057+0.167)/8=0.0849
Map (HL)
Control (0.101+0.142+0.14=0.043+0.091 +0.156+0.1 13+0.167V8=0.119 I
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(%)
Land use(LU) |(0.2259%1+0.2643%0.5+0.0904*4+0.1036*2+0,0424*6+0.0849%3+0.119*2+0.0692%5) = 2,021 2.021/0.2259=8.946
Water (0.2259%2+0.2643%1+0,0904*5+0.1036*4+0.0424*4+0.0849%4+0.119*2+0.0692*3) = 2.368 2.368/0.2643=8.961

Source(WS)
Slope(SL)  |(0.2259*0.25+0.2643%0.240,0904*1+0.1036*1+0.0424*3+0.0849*2+0.119*0.5+0.0692*2) = 0.7987 | 0.7987/0.0904=8.828

Geological(GL) | (0.2259*0. 5+0.2643*0.25+0.0904*1+0.1036*1+0.0424*2+0.0849*2+(0.1 19*2+0.0692*0.5) =0.8006 | 0.9006/0.1036=8.686
Environmental |(0.2259*0.16+0.2643%0.25+0.0904*0.33+0.1036*0.5+0.0424*1+0.0849*0.5+0.119*0.5+0.0692*0.5) | 0.3647/0.0424=8.584
Impact(El) | =0.3647
Hydrological [ (0.2239%0.33+0.2643%0.5+0.0904*0.5+0.1036*0.5+0.0424*2+0.0849* 1+0.119%0.5+0.0692%3) 0.7415/0.0849=8.733
Map (HL) | =0.7415
Control [ (0.2259%0.5+0.2643%0.5+0.0904*2+0.1036*0.5+0.0424*2+0.0849%2+0.119*1+0.0692*3) = 1.0593/0.119=8.900
Area(CA) | 1.0593
Linear  [(0.2259*0.2+0.2643%0.33+0.0904*0.5+0.1036*2+0.0424*2+0.0849%0.33+0.119%0.33+0.0692*1) | 0.6080/0.0692=8.785
Engineering | =0.6080
Structure(LES)

i) las il
daia iy aadl BLas¥) A ded Cluialy Gluiu¥) lee O jlain) (o ulaall Ll Lpaa¥) Cludal
DA Clanal claaadl ol 35) a8 a2 (6) (0.1) e eV il iy ol jlauy) Jalads b jlaiuY!
o DA el latll dlee 5 (8) Jsix sy LS i) ddes (go Al Al oo (7) I L

e o bamall il i) 5 &) gl ol
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DA GlaaY @laasall () 351 a8 (6)

Criteria LU WS SL GL El HL CA L.ES. CR
Valuer] 2191 | 3070 | 395 | 442 [ 1772 ] 925 | 736 | 471 | 0078
Valuer2* 3577 | 6.26 3.83 9.51 4.01 508 | 2023 | 1530 | 0.283
Valuerd 2283 | 2179 | 1270 | 1219 404 .33 8.45 9.66 0.048 I
Valuerd a8y Pavn D ogao Pidsal 07 Tiogal g3s 1 827 1 oo
Valuers 26.22 26.22 %.10 11.00 3.30 10.61 863 8904 0.093
Value 6 2456 | 2644 | 1059 | 1167 | 351 | 480 | 1244 | 499 | 007
Valuer? 2625 | 2790 | 735 | 973 | 291 | 460 | 988 | 11.38 | 0.09

‘\'aiucrﬁ 201 | 2602 1172 ] 1398 | 280 [ 996 | 975 | 377 | 0.066 I
Valuer9 343 | %74 | 1393 | 960 | 229 | 1684 1266 | 1219 | 0.070
“::ucm 3350 | 2643 | 905 | 1037 | 225 | 849 | 11.90 | 692 | 0.081 I
Valuerl1* | 25.00 | 10.51 | 1202 | 7.72 1066 | 1099 | 11.93 | 11.17 | 0.328
Vaiueri2 6.3 | 2812 | 3286 | 486 | 3.3 | 3.8 | 527 | 423 [ 0.089
Valuer13* | 1383 | 879 1085 | 1358 | 1007 | 16.00 | 1479 | 12.09 | [.02% I
Valuer1d | 2595 | 2595 | 104 902 | 608 | 767 | 900 | 584 | 009
Value 15 2476 | 2969 | 1030 | 940 | 294 | 72 1065 | 501 | 0.060
‘ Valuerl6 2299 | 588 | 285 | 277 | 2228 | 517 | 247 11.35 u.o*.31
Valuer! 2129 | 2870 | 880 | 1005 | 375 | 837 | 1ot | 130 | 0o%
Valuerl8 21.29 28.70 %80 10.09 3.75 8.37 11.71 7.30 0.091
Valuerl9 2480 26.06 10.11 9.38 3.76 858 12.14 5.17 0.066
Valuer20 | 2615 | 2758 | 837 [ 1204 | 409 | 565 | 1009 | 593 | 0.02
Valuer21* | 1139 | 786 | 861 | 587 | 1608 | 1402 | 2147 | 1469 | 1343 I
Valuar? 42 1 284 Tawgs T as ] 2ag Tigoa ]l 570 | 42 | 002
Valuer2? | 4023 | 1238 | 657 | 593 | 609 | 7.81 | 1266 | 7.33 | 0.074
Valuer24 | 2495 | 37.26 | 454 | 7.03 | 591 | 785 | 670 | 575 | 0.0%0
Valuer2s | 2341 | 2248 | 8.71 | 12.36 | 683 | 5.05 | 1088 | 9.27 | 0.067
‘ valuer2s [ 24001976 | 910 | 1461 | 740 | 651 | 1130 | 7.32 | 0.072 I
valver27 1235112180l 848 115101 623 1704 112471 581 10040
Valuer28 | 2497 | 1991 | 940 | 1800 | 859 | 3.47 | 1044 | 521 | 0.060
Valuer2d | 2144 | 2877 | 887 | 1006 | 375 | 848 | 11.06 | 7.56 | 0.086
‘ valuer30 | 2164 | 2889 | 894 | 1006 | 376 | 782 | 11.1 7.76 | 0.077 I
Valuer3l | 2267 | 37.26 | 403 | 1048 | 6.11 | 753 | 593 | 599 | 0.091
Valuer32 2927 {2869 875 1084 372 823 |1 1093 | 757 | 0.095
‘ Valuer3d | 2678 | 2678 | 1385 | 508 | 403 | 721 | 1293 | 334 | 0.012 I
Valuer34 [ 2196|2964 | 961 | 1054 | 472 | 836 | 1089 | 4.29 | 0.099
Valuer35 | 2643 | 2524 | 1118 | 903 | 634 | 660 | 1202 | 3.17 | 0.084
Valuer36 [ 2383 (3218 | 1015 | 717 | 473 | 717 | 1026 | 450 | 0.047
Valuer37 | 2360 | 2558 | 964 | 957 | 443 | 842 | 1163 | 7.2 | 0.091
valuer38 [ 2336|2471 | 895 | 1067 | 441 | 846 [ 1179 | 763 | 0.093

0.1 oo ST ELaaY) dans Y 8l Jleal &5 0

DA Glaal (e 4l ila (7)

Ol Gl (e Cprasiall 2ae

(CR>0,1) 4agal 3 gasl) GJB Crasiall dae
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Ll Gkl e paad dedluwal) AulSall putaal) ard L)) Loaad)

& el Gl yai¥) g Al sl il ae )l lauaY Jidaill dglee il (8)

= = = . x - -

Criteria | Landuse | Water Source | Slope | Geology | Environmental | Hydrology | Control Area | LES. | Sum Weign

| 2191 2622 12.70 12.19 404 9.28 §.8 594

2 2283 26,44 8,69 12,74 517 §.33 §.78 692

3 2483 2790 8.10 11.00 425 849 11.90 584

4 24.56 26,02 10.59 11.67 6.08 767 10.68 730

5 2201 26.74 1.12 9.73 378 7.26 11.71 730

6 2.8 2643 9.08 9,60 378 837 1171 £03

7 24.76 28.12 10,49 10,37 376 8.37 12.14 733

8 229 2595 10,30 9.02 409 .58 10.09 578

9 21.29 26,06 880 940 6.09 78l 10.8% 712

10 21.29 2758 §.80 10,09 591 785 11.30 581

1l 2480 2248 10.11 10,09 6.83 7.04 10.44 1.56

12 2495 26.78 8.37 9.38 6.21 848 11.06 1.76

13 2441 25.24 871 12.14 3,78 782 113 599

14 2400 25.58 9.10 12.36 376 7.53 10,93 187

15 23481 2471 8.18 10,06 6.11 §.21 10.89 7.12

16 49 - 9.40 10,06 i 721 1202 763

17 21.44 - 887 10,49 403 8.6 10.26

I8 21.64 - §.04 10,84 4in .17 11.63

19 2267 - 8.5 10,54 6.34 842 1.9

20 21.27 - 9.6 9,03 47 8.46

2l 21.96 - 1118 987 443

by 2383 - 1015 10.67 44|

23 23.60 - 9,64

%4 2.3 - 808 - - - - -
Average | 2314 26.15 9,55 10,50 482 8.03 11.06 6.82 100,07
Sud 5.7874 6.9411 58507 | 45146 39549 28719 3.2325 23752
a 25,6161 28.510 13.016 | 12.770 7.306 9.405 12243 7.789
b 20,1889 22.000 7530 | 8536 3.597 6.715 9211 5.562
R.I% px} 26 10 10 5 g 11 7 100

.(Confidence Interval 99%) 45 & yi slaie] o3 A5lill Hpladll (o e JS dedl Gollaill da j3 3aal
alaall pesil) Faay)

Gl Al e yulaall Apaa W) dus (9)

Sk praes) deall

gl i) Agilal)
8% 5% 26%

20 22 15
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Al ral) il slaall alai a1 (ana

g sillg
) el a3 ¢ 3y hal) e aadl julaall Qs s ol Al adla £ ,Y dlaill dlee o) jal 5 Al all 038 JA (1
b LS 5 lalimu) (e de gana
3 Al oda b deddiiea) uleall D) ¥l o AN Clana glaiul) dlee S @ el ]
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dbaall culS A dgaa) e ol Cua 5l CailS (5 a0 O jluse ae Ciladaliill 5 dall @8 e ¢l 1)

S Laiw <70% 23% ey Y claladiul Wl 44% 26% ailal)
DA Claal el ol Cus <65% 5% Ll Gl LA jlaal dppnill LpaaS dad B

Ao a1 Gk e @8l 50 a3 8 Al ol il dyan)
o pblEl Jlme s ) a8l se gl sl @Bl ge Ay il drds cJial) A el D) Lpaa V) daf cily 2
7% 11% 8% 10% 10% o suaY) &l bl
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a A Gkl e aad dadluall AlSal) jutaal) (land L) Luaad)

Ales £ L) (naga (o line Lagdl Jlie) o daall Ay (2 )Y Glaladin (709%) 3
avanail
£ il Cua 5 AY) Apeadl) Gl jlsal) g Cladaliill leal dawilly dgssill paa¥l s Gkl Cana 4
Uain Glaglaa (g) 2268 Y G (luiu¥) ddee o aal eda e 1385 ¢(7%) daaY (47%)
Aol 55 ) gy A4S 0 (51 Y 5 Areadd) ol sl ga gyl ) gal) e
S a3 Lt ) sall sl a0 Alee Gatl iy Bl (588 duaaly Ll ) i
A jaal) Sl laall alas xals g e (3 kal)
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