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Table 3.1 Estimated Crude Birth and Death Rates

(Medium Variant)

Av. Crude Avg. Crude Avg. Natural
Period Birth Rate Death Rate Growth Rate
1950-55 4.53 2.10 2.43
1955-60 4,68 2,11 2,57
1960-65 4,90 1.83 3.07
1965-70 4,91 1.60 3.31
1970-75 4.82 1.37 3.45

Source : Hanna Rizk, Trends in Family Size, Attidues and Practice

of Family Planning in Jordan, 1972

Table 3.2 Forecast Natural Growth Rate

Birth Rate Death Rate Natural
Growth Rate

¢4 (%) (%)
1975~80 4.7 1.3 3.4
1980-85 4.6 1.2 3.4
1985-90 44 1.1 3.3
1990-95 4.2 1.0 3.2
1995-2000 4.0 0.9 3.1
Source: Study Team
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Table 3.4 Forecast Population of Irbid Governorate

(1000 persons)

Irbid Governorate Trbid District Other Districts
Year | Population | Average || Population | Average Population | Average
Annual Annual Annual
Growth Growth Growth
Rate Rate Rate
(# (Z) (%)
1961 274 132 142
4.6 5.1 4.0
1979 612 324 3.440.4 288 3.4-0.5
3.3 =3.8 =2.9
1980 9. 632 336 3.440.4 296
. + 3-3 =308 2-7
1985 743 405 3.3+0.4 339
. 3.2 =3.7 2.6
1990 870 486 3.2+0.4 384
‘ A 3.1 =3.6 2.5
1995 1013 580 3.1+0.4 433
. 3.0 =3.5 2.4
2000 1174 - 689 485
Source : Study Team
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Table 3.5 Forecast Population of Irbid Expanded

(1000 persons)

Irbid District Irbid Expanded Other Areas
Year | Population | Average § Population | Average | Population| Average
Annual Annual Annual
Growth Growth Growth
Rate Rate Rate
(%) (%) {7)
1961 132 52 80
5.1 5.4 4.9
1979 324 133 191
3.8 3.441.1 3.4-0.1
= 4.5 = 3.3
1980 336 139 197
3.8 4.5 3.3
1985 405 : 173 232
3.7 4.3 3.2
1990 486 214 272
3"-6 N 4.2 3.1
1995 580 S\ 263 37
3.5 4.1 3.0
2000 689 322 367
Source: Study Team

Table 3.6 Population Forecast by Japanese Regional Planning Team

(1000 persons)

1985 1990 2000
East Bank 2.470 3.239 4,395
Amman Governorate 1.689 2.006 2.827
Irbid Governorate 732 848 1.140
Others 319 385 428
Irbid Expanded 206 N/A 369
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Table 3.8 G.D.P by sector (East Bank)
(1980 price mil. JD)

1980 1985 Annual
- Percent | growth
C.D.P Percent ¢.D.P rate
(mil JD) (%) (mil JD) (% (%)
Sector T 60 8.5 85 7.3 7.0
Sector II 206 29.2 416 36.0 15.1
Sector IIL 439 62.3 656 56.7 8.4
Total 705 100 1156 100 10.4
Table 3.9 Share of G.D.P by sector (East Bank)
(Unit: %)
Sector I Sector 1I Sector III
1975 9.0 23.3 67.0
1980 8.5 29.2 62.3
1985 7.3 36.0 56.7
1990 6 40 54
1995 5 44 51
2000 4 47 49
Table-3.10 Forecast of G.D.P by sector (East Bank)
(1980 price mil. JD)
Sector I Sector II Sector III Total
Annual Annual Annual Annual
G.D.P | Growth| G.D.P | Growth | G.D.P | Growth | G.D.P :Growth
Rate Rate Rate Rate
) (%) %) )
1980 60 206 439 705
7.0 15.1 8.4 10.4
1985 84 416 656 1156
5.0 11.3 7.9 9.0
1990 | 107 712 960 1779
5.1 11.1 7.8 9.0
1995 | 137 1204 13946 2737
3.3 9.4 7.1 8.0
2000 | 161 1890 1971 - 4022

3-10




3.3 BHERAESKTH
WRHCHTADLASOND IR BEHEEAETB)OMREERMEX S5, Ha
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901 AMYND IMOFRM o ERoaBERaEsy = x " m1 Rz D,
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Table 3.11 NDI per Capita and Rate of Car Ounership
in many countries (1975)

3] HDI per Yy 1} Mumber of | Mumber of
Couprry Capita {x) | ogg”;m:““) Cara Carafl,000
(vss) ' ereans {1,000 cars) | Persons (Y)

Egypt 347 37,233 274 7.4
Kenya a7 13,399 166 12.4
Heroceo 426, 17,305 447 25.8
South Africa 1,177 25,501 2,917 114
Canada 6,317 22,727 10,869 478
U.5.A. 6,265 213,559 136,917 613 1
Chile 628 10,253 424 41,5
Colombia 509 23,542 465 19,8
Eeuador 570 6,733 129 19.2
Hexico 1,206 60,145 3,289 54,7
Peru 520 15,615 129 8.3
Venezuela 2,115 11,993 1,325 110
Irag 1,118 11,124 1713 15.6
India 137 600,763 1,338 2.2
Japan 3,855 111,573 27,551 257
Korea 525 35,281 8¢ 5.4
Philippines 339 42,071 657 . 15.6
Thailand 325 41,869 533 12.7
Belgium 5,830 9,801 2,906 297
Denmark 6,775 5,060 1,53% 304
France 5,157 52,705 17,434 amn
Germany 5,898 61,832 19,239 311
ltaly 2,807 53,830 16,673 299
tnited Kingdom| 3,618 . 55,890 15,826 283
Austria 4,310 7,520 2,166 288
Rorway 5,956 4,007 1,100 215
Sweden 7,488 2,193 2,918 356
Switzerland 7,721 M 6,403 1,946 04
Greece 2,284 9,047 650 2.0
Spain 2,677 15,596 5,847 164
Australia 6,245 13,771 6,213 451
Hew Zealand 4,027 3,087 1,355 39

Source % UM Stacistical Yearhook
2/ UN Demographic Yearbook

N.D.1 = Hational Dinaposable Income
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FIG. 33 CORRELATION BETWEEN NDI PER CAPITA AND RATE OF CAR OWNERSHIp
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Table 3,12

Future Number of

Cars (East Bank)

NDI per Capita 1 Number of Population Number of
¥ (1975 Price) Cars/ {1,000 | (1,000 Cars {1,000

ear Persons Persons) ’
3D US$ sons Cars)

1980 304 903 56.7 2,225 126.1
1985 374 1,122 74.2 2,630 195.1
1990 459 1,377 95.7 3,094 296.1
1595 563 1,684 123.3 3,622 446.6
2000 660 1,980 150.2 4,219 633.7

Note: 4 The value is obtained from the graph in Fig. 3.3.

Tractors, motorcycles and construction vehicles are not included.

Table 3.13 TForecast Number of Cars by Governorate

East Bank Amman Irbid Others
Governorate Governorate

Number Annual | Numbexr Annual | Number | Annual | Number | Annual
Year | of Cars| Growth | of Cars | Growth | of Cars | Growth | of Cars { Growth

(1,000 | Ratio | (1,000 | Ratie | (1,000 | Ratio {1,000 | Ratio’

Cars) ¥3) Cars) (% Cars) (%) Cars) (%)
1970 19.9 18.3 1.7 -

17.3 17.3 16.8
1975 44,2 40.5 3.7 -
23.3 22,2 31.2 39.5
1980 | 126.1 110.2 14.4 1.5
9.1 8.5 9.6 32.0
1985 195.1 166.3 22.8 . 6.0
8.7 8.2 9.1 18.8
1990 | 296.1 246.6 35.3 14.2
B.6 8.0 5.0 15.7
1995 | 446.6 362.4 54.4 29.4
7.2 6.7 7.7 12.1
2000 { 633.7 502.7 78.9 52,1
Note: fTractors, motorcycles and construction vehicles are not included.
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FIG. 3.9 TRAFFIC CELL SYSTEM
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1985 1986 ~ 1990 1991 ~ 2000
Net land demand 70 77 84
Gross land demand 100 110 1290
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Table 3.14 Estimated Framework of Future Land-Use

in Irbid Expanded

1980 1985 2000
Population 139 173 322
(1,000 persons)
Population in Residen— 111 138 258
tial Area (1,000
persons)
Employed Population 27.8 38.9 96.6
(1,000 persons) (20%) {22.5%) (36%)
Sector II Population 4,2 7.0 24.2
(1,000 persons) (15%) (18%) (25%)
Residential Area (ha) 967 1,247 2,576

Gross Dengity

(115 persons/ha)

(111 persons/ha)

(100 persons/ha)

Commercial & Busilness ) 139 2 190 2 419
Area (ha) Gross (10 m"/ person} ({11 m /persom} | (13 m"/person)
Industrial Area (ha) 42 73 284

Gross Density of
Workers

(100 persons/ha)

(96 persons/ha)

(85 persons/ha)

Large-scale Green (ha) 5 69 2111 2 354
Gross Area Required (5.0 m"/person) |(6.4 m"/person) | (11 m"/person)
Urban Area (ha) 1,217 1,654 3,637
Density (person/ha) 114 106 " 89
Table 3,15 Forecagt Urban Area in Irbid Expanded
- (ha)

1979 1985 2000
Irbid City 882,7 1,245 2,385
Belt Ras 48.5 101 250
Hakama 39,4 56 125
Bishra ~56.3 73 275
Hawara 46.9 - 69 165
Aidun 79.7 110 437
Irbid Expanded 1,153.5 1,654 3,637
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FIG. 3.10 FUTURE URBAN AREA IN IRBID EXPANDED
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FiG. 3.11 LAND USE PLAN IN IRBID EXPANDED {in 2000)
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(2) Irbid Region
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Table 3.16 Land-Use Area by Zome (ha) in Irbid Expanded

1979 1985 2000
Zone R ¢ I 6 T)| R ¢t 1 G T R C I G I
1 8§ 14 0 2 24| 6 15 0 & 25/ 217 G 6 25
> e o o & 6770 1 0 4 75| & 1 0 1 75
3 |67 22 4 6 99|69 27 7 5 108 40 50 15 33 108
4 |30 13 1 3 47|35 17 1 3 56 25 27 1 56
5 |22 12 1 8 43] 27 15 1 7 50| 18 25 4 50
6 |3 10 1 1 48] 32 14 1 1 48 21 23 1 48
7 42 18 5 2 67] 4 20 6 2 75| 38 25 10 2 75
8 |20 4 3 2 29020 6 4 2 4 2210 8 1 40
o |3 5 3 1 45|39 7 4 1 51| 28 15 1 s
10 |75 3 1 4 83|97 5 2 10 114|164 25 90 284
11 |20 2 16 4 42| 37 28 7 75| 54 7 100 10 171
12 |23 o o0 10 33|58 10 0 20 88] 291 50 2 120 463
13 |16 0 3 3 22| 35 5 10 s50[180 7 10 30 228
14 |38 2 0 4 4|91 0 7 10324 25 2 15 256
15 |31 o o 3 34| 30 1 3 3| 30 5 40
16 [ 61 0 1 2z 64|104 2 2 108|112 5 6 125
17 |8 5 3 3 91l122 10 9 3 144|216 25 29 20 290
Sub- 688 110 "42 62 882 |928 155 71 91 1245| 519 349 208 309 2385
(Ixrbid City)
22 |43 5 o0 1 49| 9 7 1 3 101|206 15 22 9 250
Bishra| 50 5 0 1 56| 62 7 0 4 73299 15 2 9 275
24 |73 6 0 1 8| 9% 9 0 7 110[39% 20 10 13 437
Hakama| 33 5 0 1 39| 4 6 1 3 56/ 68 10 40 7 125
20 |42 4 0 1L 47|60 6 0O 3 69{146 10 2 7 165
Total 909 135 42 67 1153|1280 190 73 111 1654|2580 419 284 334 3637

(Irbid Expanded)

Notes : R

: Residential Area

I : Industrial, Area

T : Total Area

G
G
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Table 3.18 Population by Zone in Irbid Governorate

1979 Annual 1985 Annual 2000
Zone Population Growth Population Growth Population
Rate Rate

(Persons) (%) (Persons) (%) (Persons)
Irbid city 112,960 - 141,600 - 216,700
22 4,630 - 9,200 - 22,000
24 4,697 - 6,700 - 35,000
29 5,043 - 6,900 - 14,900
Bishra 3,992 - 5,200 - 23,400
23 Others 3,256 3.7 4,000 3.1 6,300
Total 7,248 - 9,200 - 29,700
25 1,552 3.7 5,200 3.1 3,000
26 4,158 3.7 5,200 3.1 8,200
27 6,560 3.7 8,200 3.1 13,000
Hakama 2,208 - 3,400 - 10,000
28 Others 15,169 3.7 18,900 3.1 29,900
Total 17,377 - 22,300 - 39,800
30 35,790 3.7 44,500 3.1 70,300
31 16,108 3.7 20,000 3.1 31,600
32 10,196 3.7 12,700 3.1 20,100
33 39,106 2.8 46,200 2.3 65,000
34 29,775 2.8 34,100 2.3 49,900
New Town 0 - 0 - 30,000
35 Others 47,980 2.8 56,600 2.3 79,600
Total 47,980 - 56,500 - 109,600
36 73,241 2.8 86,300 2.3 121,400
37 66,835 2.8 78,900 2.3 111,000
38 75,291 2.8 88,000 2.3 125,000
39 53,100 2.8 62,700 2.3 88,200
Irbid 611,658 3.3 743,000 3.1 1,174,000

Governorate
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Table 3,19 Zone 40 (Jordan Excluding Irbid Governorate)

Year 1979 1985 2000
Population 1,540 1,887 1,3045
(1,000 Persons)

Table 3.20 Annual Population Growth Rate in Neighbouring
Countries

Syria Iraq Saudi Arabia Egypt East Bank

1950-55 2.4 2.7 1.9 2.3
1955-60 2.8 2.9 2.7 2.4
196065 3.2 3.1 2.4 2.5
lectual
1965-70 3.2 3.4 2.7 2.3 1.9
1970-75 3.4 3.4 3.3 2.2 1.9
1975-79 3.4 3.4 6.1 2.7 1.2
1980-85 3.4 3.4 3.4 2.6 1.1
1985-90 3.3 3.3 3.8 2.5 1.1
Estimate ,494.95 3.2 3.3 3.7 2.4 1.0
1995-2000 3.1 3.2 3.6 2.3 1.0

Note : 1/ Source U N . Population Census

Table 3.21 Forecast Population of Neighbouring Countries
(1,000 Persons) (Aveg. Annual Growth Rate)

Zone 41 42 43 &b 45
Year Syria Iraw Saudi Arabia Egypt West Bank
1979 8,506 12,908 9,292 40,993 729
3.4 3.4 3.8 2.6 1.2
1980 8,795 13,347 9,645 42,059 738
3.4 3.8 3.8 2.6 1.1
1985 | 10,395 15,776 11,622 47,818 7719
3.3 3.3 3.8 2.5 1.1
1990 | 12,227 18,557 14,005 54,102 823
3.2 3.3 3.7 2.4 1.0
1895 | 14,312 21,828 16,795 60,913 865
3.1 3.1 3.6 2.3 1.0
2000 | 16,671 25,551 20,044 68,248 909
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Table 3.22 Work Place of Sector II and Sector III by

Zone in Irbid Expanded R

Sector II Sector IIT d
1979 1985 2000 1979 1985 2000
Zone Workers Workers Workers Workers Workers Workers
(Persons) (Persons) (Persons) (Persons) (Persons) (Persons)
1 1,400 1,570 2,210
2 . 110 1,300
3 470 810 1,650 2,200 2,830 6,500
4 120 120 330 1,300 1,790 3,510
5 129 120 330 1,200 1,570 3,250
6 120 120 330 1,000 1,470 2,990
7 580 690 1,100 1,800 2,100 3,250
8 350 460 880 400 630 1,300
9 350 460 770 500 730 1,950
10 90 170 400 200 380 2,540
11 1,390 2,410 8,000 120 220 710
12 160 750 5,080
i3 260 420 800 710
14 160 130 370 2,540
15 90 410 300
16 90 170 480 500
17 T 260 770 2,320 340 750 2,540
Total 4,200 6,820 18,120 10,600 15,270 41,180
{Irbid City)
22 90 1,760 340 530 1,520 -
Bishra . . 160 340 530 1,520
24 800 410 670 2,030
Hakama a0 3,200 340 450 1,020
29 160 270 450 1,020
Total 4,200 7,000 24,200 12,300 17,900 48,290
{Irbid
Expanded)
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Table 4.1 Composition of Traffic Sectors

Sector Zones Imcluded
R1 22, 27, 28, 34
R2 23, 29, 35, 41, 42, 43
R3 24, 30, 36, 37, 40, 44
R4 25, 31, 38
R5 26, 32, 33, 39, 45
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Figure 4.1 Flow Chart of Forecagting Procedure
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Table 4.2 The Estimated Trip Values in Master Road Plan

Vehicle-kilometers (x 1000) 1982 2000 2000/1982
Private passenger cars 1557.2 3255.1 2.090
Bus/Taxi 1249.2 1575.2 1.261
Light Trucks 638.6 934.5 1.465
Heavy Trucks 1472.7 2319.4 1.575
Total 4917.7 8084 ,2 1.644

Average Trip Length (Km)

Private Passenger Cars 27.17 27.15 0.999
Bus/Taxi 30.93 31.77 1.027
Light Trucks 35.19 37.01 1.052
Heavy Trucks 76.35 89.13 1.167

Total . 36,39 36.62 1.006

No. of Trips Per Day

Private Passenger Cars 57,305 119,881 2.092
Bus/Taxi 40,384 49,582 1.228
Light Trucks 18,146 25,253 1.392
Heavy Trucks 19,288 26,023 1.349

Total 135,123 220,739 1.634
No. of Trips per Passenger Car 0.783 0.309 0,395

Source: Master Road Plan

S, S: i BHABLUCHETHREOHEE[ V5 vy v EHILE R BES
MR HREEHES [ hDORotWd, SRIZE4L4(ZRIR,
BHHZBEOV - P 30FLFHEINE, Thyt, BPHALED
V. FRREERDT 0% THD, (8:=03,8:=07)



Table 4.3 Decrease of Trips Per Car

Annual Growth)
Private Passenger Car 1976 2000 2000/1976) " p o ()
Trips/day 38,014 | 119,881 3.15 4.9
No. of registered Cars 29,478 | 387,753 13.15 11.3
Trips per Car 1,29 0.31 0.24
1981 2000 [2000/1981
Trips/day 48,280 | 119,881 2.58
No. of registered Cars 50,350 | 387,753 7.70
Trips per Car 0.95 0.31 0.33
Source: Master Road Plan (1978 - 1982)
Table 4.4 The Composition of Intra- and
Inter-Regiconal Traffic
1976 1985 2000
Inter 32 32 31
Passenger Cars Intra 68 68 69
Inter 41 37 37
Trucks Intra 59 63 63
: Inter 35 33 33
Total Vehicles Intra 65 67 67

Source: Integrated Regional Development Study of Northern Jordan

(Final Report, Volume 6, part 1l1)
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Table 4.5 Future Number of Vehicles

Year East Bank Irbid Governorate

(1000) . {1000)
1975 44,2 2.7
1980 126.1 14,4
1981 150.0 17.8
1985 195.0 22,8
1990 296.1 35.3
1995 446 .6 54.4
2000 633.7 78.9

Source : Study Team

COHEFEITLEEBECOVWTITHED, ChEHBEXHEHOER
BMELEBWCHBNOHE:T AL, 46 CRINBHEMBELE
Do

Table 4.6 TFuture Number of Vehicles (thousands)

Year East Bank Irbid Governorate
e Car Truck Car Truck
1981 105.0 45.0 12.5 5.3
1985 136.6 53.5 16.0 6.8
2000 473.5 158.4 59.2 19.7
Source : Study Team
GDT &Yy 7HOMmTFER, FBAORTAVTHSH IND, HEHE
BxOLBUTHDd,
Table 4.7 Growth of Total Trip-Ends
1985/1981 2000/1981

Car 1,300 3,196
Truck 1,280 2,504
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IIEOBRERE L9108/ ALTFRAIN, REXROBITH D,
Table 4.8 Estimated Daily Traffic Volume of I1IE

Vehicle Passenger

Activities Kind of Vehicle Volume Volume (%)
Produce Truck/5 ton 480 480 ( 8)
Business Passenger Car 280 280 ( 5)
Administrative Passenger Car 200 200 ( &
Commuting Pagsenger Car 750 750 (13)
u Bus 200 4,000 (70)
Total 1,910 5,710(100)

Source: '"Feasibility Study of IIE"
RA4BIRINDESIZ, TOFDREBEARFATHLHMESAT WS,
(20A/8/142)
COITERFEBOAZAARZYLHAETES I KARBH DD ARLE
AEHBELATRIDVRELL, ChREHECOWTLRBCWADBI L TH D,
Thg, AAYRAERN (POU) BT HLELOCRINDER LB, &

CTREAERFERAZRLZTCLEDT, ODEEROBBCHIAALL,
Table 4.9 Traffic Volume in PCU

Passenger Car 1230 (pcu) (80%)

Bus 300 (20%)

Total Passenger Cars Units|1530 (100%)

Note: PCU for bus is 1.5.

RAEZOEXHFABHNREY CH 2, (2HKD60% ), CORAEDONHE A S —
ymAmﬁﬁcxb%maLkoMﬁ.%mﬁmiﬁﬁﬁ%xvﬁﬁwﬁmmﬂmuﬁ
mﬁﬁcxaémt%k‘Chb@ﬁﬁﬁi—vﬁﬁﬁﬁﬁmﬁﬂf~V(OD%)&
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Figure 4.2 ZONES divided into two groups
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Table 4,10 Results of Regression Analysis (Cars)

P
Type L araneters Correlation
o B Y Coefficient
CASE-1 _—
Ti=e™*i 0.000026|7.7326 - 0.2075
CASE-2 .
1. Ti=oxq+B 2.8995 |[-1429.31 - 0.9130
2. Ti=oxiP 1.7466 |5.0351 - 0.8898
3, Ti=eX*itP 0.00115 |5.7722 - 0.8827
2
b. Ti=oePXiMYEL | 4 8780 0.3401 | 0.00240 0.9046
E-6
CASE-3
10 Ti=(1‘xi+8 0.13254 1479184 - 0-5544
2, Ti=axB 0.53602 (3.0320 - 0.8078
3, ri=e®¥itP 0.000073|7.0087 - 0.6364
. 2
4. TiaeP¥iM%i | 6.4903 [0.6572 | 0.000222]  0.8048
E-8
CASE-4 2/
Ti=ox;+BN,+y | 0.05430 |8350.88 | 1530.51 0.,6865
CASE-5 2/
Ti=ox,+8M;+y | 0.01138 {1.38321 | 2334.33 0.5620
Notes: 1/ CASE-1 All zones
CASE-2 ZONES 1,4,5,1112,13,14 and ‘15
CASE-3 ZONES 2,3,6,7,8,9,10,12,13,15,16 and 17
CASE-4 All zomnes
CASE-5 All zones
2/ CASE 4 Xi = Population,Ni = (Gomercai%:ing:z:rial area)
CASE-5 Xi = Population,Mi = Employees
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Table 4.11 Results of Regression Analysis (Trucks)

iy Parameters Correlation
Type Coefficient
o 8 Y
CASE-L
Ti=e?¥1tH 0.0000579| 4.8948 - 0.3553
CASE 2
1. Ti=ox;+B 0.23142 |129.6 - 0.7808
2. Ti=oxB 9.9068 | 2.0265 - 0.7904
3, Ti=e®¥ith 0.00136 |2.5955 - 0.7962
4. Ti=aeBx%+Yxi 1.71113 10.3466 | 0.,00259 0.8102
E-6
CASE-3 .
1. Ti=ox+8 1.59687 |81.914 - 0.7326
2. Ti=ox; 1.69309 |0.7796 - 0.8491
3, Ti=e®¥1?P 0.000113 | 4.0336 - 0.7130
2
4. TimeePXi¥Tx;  13.43515 |0.7704 | 0.000288]  0.8261
2/ E-8
CASE~4
Ti-oxg+8Ng+y  [0.00905 |611.983 | 103.964 0.5885
2/
CASE-H
Ti=oxs+8Mgby | 0.00505 |0.05199 | 200.49 0.3091

Notes: 1] GCASE-1 All zones
CASE-2 ZONES 1,4,5,11,12,13,14 and 15
CASE-3 ZONES 2,3,6,7,8,9,10,12,13,15,16 and 17
CASE-4 All zonmes
CASE-5> All zones

2] CASE-4 Xi {(Commercial+Industrial Area)

1]
1l

P lati i
opulation, Ni Urban Area

]
il

CASE-5 Xi = Population, Mi = Employees
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Table 4.12 Forecasting Model

Cars

Group-1  (ZONES 1, 4, 5 and 14)

Ti = 2.89954 i - 1429,31
Where Xi : Population by 1 zone

Multiple corr. coefficient : 0.9130
Coefficient of Determination : 0.8336
Standard Exror of Regressiom : 1.29651
F value : 30.056
T value : 2,2364
Durbin - Watson Ratio : 2,058

Group-2  (ZONES 2, 3, 6, 7, 8, 9, 10, 11, 12, 13, 15, 16 and 17)
T1 = 0.53602 xi3:0230
Where Xi : Population by i zone

Multiple corr. coefficient : 0.8078
Coefficient of Determination : 0.6526
Standard Error of Regression : 0.2098
F value ‘ : 18.783
T value : 2.5545
Durbin - Watson Ratio : 0 0.795

Trucks

Group-1  (ZONES 1, 4, 5, 11 and 14)

Ti = 0.23142 Xi - 129.608 )
Where Xi : Population by i zone

Multiple corr. coefficient : 0.7808
Coefficient of Determination : 0.6097
Standard Error of Regression : 0.1210
F value : 9.372
T value - : 1.9126
Durbin - Watson Ratio : 2.186
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Table 4.12 (Continued)

Group-2  (ZONES 2, 3, 6, 7, 8, 9, 10, 12, 13, 15, 16 and 17)

TLi = 1.6930 Xi 0.77363

Where Xi : Population by i zone

Multiple corr. coefficient : 0.8491
Coefficient of Determination : 0.7209
Standard Error of Regression : 0.29037
F value ) 3 25,851
T value H 2.68498
Durbin - Watgon Ratio ; 1.380

ChEEFNEY - VRRE - BPRER, Tabb, V-VAORREDERER
BRYRDELDTCHB, LELESH,rOY - viREIRERRMioEHE2F VRCB
BREEECLD, HEINRTHWD, TOEHR,

FRMLLBAES5 I AEENRENFDRABA, AETELINSTERY
LTHhambThd, FOBATHB R -24 O HIMBAERYHV2ERRZ X
DEEIZRATWS,

444 V=VEIL )T eV ¥
E/-VHORENZFRINL ) vy 7 o2V FREBEL1 38 LVE 41 425
Shdo CHOFRMERT Tz, 43 CHADhAIY IO~ WVe F=F Wiz Lot Bk
IRTWD, SORRR, A, I My FTEAB (T IE) ORHLERYLSA
Tl d,
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Table 4.13 Forecast Trip-ends in 1985 and 2000

1985 2000

ZONE CARS TRUCKS CARS TRUCKS
1 7696 635 12065 620
2 3517 575 5727 598
3 5718 374 11995 1376
4 9676 372 22845 574
5 6016 360 18093 . 581
6 1930 125 2834 139
7 5975 358 9968 596
8 4570 362 9237 523
9 4563 385 9225 539
10 3420 316 10165 456
11 5928 738 11681 1727
12 - 1460 84 7352 1411
13 1388 75 6677 483
14 5111 590 33752 2939
15 1189 62, 2822 141
16 4144 380 6079 421
17 4017 364 14567 769
22 2101 309 4727 518
23 1139 153 2563 257
24 3158 212 7106 356
25 - 98 - 33 218 © 55
26 627 270 1411 454
27 596 127 1341 214
28 3519 478 7918 903
29 ° 2453 294 5520 493

30 5168 1664 11634 2793
31 731 111 1646 187
32 -338 53 759 90
33 1507 206 3409 . 346
34 2575 410 5796 690
35 2724 373 6576 671
36 2141 329 5166 590
. 37 719 139 1532 233
38 2770 503 5907 843
39 1201 200 3047 335
40 3406 739 - 7320 1185
41 65 111 144 180
42 18 27 38 41
b 1 7 3 8
Total {113,390 12,914 283,734 26,193

%-19




Table 4.14 Growth Rate of Trip Ends

1985/1981 2000/1981 2000/1985

ZONE
CAR TRUCK CAR TRUCK CAR TRUCK
1 1.153 1.000 1.808 0.976 1.568 0.976
2 1.157 1.359 1.885 1.414 1,628 1.040
3 1.159 1.090 2,432 4.012 2.098 3.679
4 1.473 1.617 3.477 2.496 2,361 1.543
3 1.071 1.513 3.222 2.441 3.007 1,614
6 1.024 1.042 1.504 1.158 1.468 1.112
7 1.556 1.764 2,595 2,936 1.668 1.665
8 0.998 1.058 2,017 1.529 2,021 1.445
9 0.974 1.013 1.969 1.418 2,022 1.400
10 1.046 0.829 3,110 1.197 2.972 1.433
11 1.560 1.304 3.074 3.051 1,970 2,340
12 1.653 1.235 8.326 20.750 5.036 16.798
13 2.874 4.688 13.824 30.188 4.811 6.440
14 1,022 1.242 6.752 6.187 6.604 4.981
15 1.536 2.385 3.646 5.423 2.373 2,274
16 2.772 1.939 4,066 2.148 1.467 1.108
17 2,978 3.434 ' 10.798 7.255 3.626 2,113
22 1.293 1.266 2,909 2.123 2,250 1.676
23 1,293 1.264 2.909 2.124 2.250 1.680
24 1.348 1.262 3.033 2,119 2.250 1.679
25 1.307 1.269 2,970 2.115 2,224 1.667
26 1.293 1.262 2.909 2.121 2.250 1,681
27 1.283 1.257 2,909 2.119 2.250 1.685
28 1.293 1.265 2.909 2.389 2,250 1,889
29 1.292 1.262 2.908 2.124 2,250 1.684
30 1.292 1.264 2.909 2.122 2.251 1.678
31 1,292 1.261 2,908 2,125 2,252 1.685
32 1.295 1.262 2.908 2,143 2.24% 1.698
33 1.301 1.280 2,944 2.149 2.262 1.680
34 1.293 1.262 2,910 2.123 2,251 1.683
35 1,327 1.300 3.203 2.338 2.414 1,799
36 1.327 1.300 3.203 2.332 2.413 1.793
37 1.367 1.264 2.913 2,118 2.131 1.676
38 1.366 1.267 2.913 2.123 2.132 1.676
39 1.366 1.266 3.466 2.120 2.537 1.675
40 1.277 1.248 2.744 2.002 2,149 1,604
41 1.275 1.261 2,824 2.045 2.215 1.622
42 1.200 1.227 2.533 1.864 2.111 1.519
43 1,222 1.286 2,222 1.571 1.818 1.222
44 1.000 1.400 3.000 1.600 3.000 1.143
45 1.200 1.000 2,000 1,000 1.667 1.000
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Fig. 4.3 Trip Distribution Procedure
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The results of the parameter estimation by the least square method

are as follows:
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Fig. 4,10  Traffic Assignment Procedure
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HBEOHERRIROELL 8B LUEL1 3~15ERIND,

Table 4.18 Road Network Alternatives by
Completion Year

Road Section Capacity Alternative 1 Alternative II
BRR - Section 1 2-lanes 1985 1985
4-lanes 19485 1995
~ Section 2 2-lanes 1985 1990
- Section 3 2-lanes 1985 1985
and ORR
e KR Bt
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Fig. 4.12 ROAD NETWORK (Without Project)
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Fig. 413 ROAD NETWORK (In 1985 with Project)
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Fig. 414 ROAD NETWORK {In 2000 with Project)
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Fig. 4.15 Simplified Q-V Curve
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Table 4,19 !!-V Curve

. of | Desi
Q-V EZne: esvggaSpeed Capacity Street Name to
Code - QL Apply
(lanes) (km/h) (veh/day)
1 4 80 48,000 [BRR (Eastern Part)
Connecting road B
2 2 80 14,000 [BRR (Northern Part)}
ORR Connecting Road A
3 4 60 48,000 Baghdad St. (outside
BRR)
4 2 60 16,000 [Al-Jarash St. (outside
BRR)
5 2 60 12,000 [BRR (Western Part)
Hakama St. (outside BRR)
6 4 40 40,000 Pglestine St,
Baghdad St.,
7 2 40 13,000 | [Al-Jarash St.
L Bab-Al-Wadd St.
8 2 40 12,000 | [Fouara St.
Bishra St.
| (outside BRR)
9 2 40 10,000 | [Hakama St.
LBishra St.
10 40 8,000 Inner Ring Road
11 2 30 6,000 Other Roads
Source: Study Team i i
Note: (1) BRR: Boundary Ring Road

(2) ORR: Quter Ring Road
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19M$®ﬁ§$Hf%ﬁﬁﬁﬂﬁ%tﬂﬁﬁﬁ%u&aAEﬁ§$Iaﬁhbmmﬁ
HELTH#EHFIATWSD,

HEOELVAERIZ AV 2 F 7 #BE ( Palestine St) 1zBlbh, RERIizk~<lT
BBk 17004/ BOHMAERBIB, Az # 7B ( Hakama St) THH1TH
/BORMMBRBAD,

200 0L B VT RATBERMBRBLCEFRET LR, FARRKEROR 1 TR T
Mgk RER( 223008 /0 ) APRISh TR, H2IRCRMLFESE,
M3 TRCTHRYITE/BEFRIATHS, ARRMM CX 1T 6 T4/ BORERN
FR &Nk, )

BB 2000 ETO{ VY y FhLTER- ST 2RORENDRIEAVRFF
W & A7 H y ¥ ( Baghdad St ) L ORELAFETRREBORWEIZHE-<, 830
FOEFRABLLTCVWACLERbATLS, ChIRELZOEIFRINTLD, T
BREROBRBHREA VY » FHTEBCHT 2H B8R FEUEZAREWI LERLT
Who

Table 4.20 Effects of Ring Road
Construction (2000)

S g T
Hakama St. A 10811 21454 AS0Z
®
B 21994 32994 A337
_©
Palestlne Baghdad c 22451 32522 A317
St. 5t.

FEr- BREEOBIYRRIA vy FTHLEHOERTERORD K ERS
BaboTwde LOLEXED, AV y FPHBLOTHERCEL ORI AERNLRLE
MERE-sTwD LR LS, A, RERLXK, BEME, GrbyRE, &R
FrBReXE Lt EEREROERBESAEFOLRD, f#foT, A VEy FW
TEBCH T B EChbAPBHTRAMBELRR T HH R, 1 vy VHOBRAKE
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RESULT OF TRAFFIC ASSIGNMENT
2000 ¢ WITH

FIG. 4.17.
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FIG. 418. RESULT OF TRAFFIC ASSIGNMENT
2000 ¢ WITHOUT )
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‘FIG. 4.19. THE RATIO OF TRAFFIC VOLUME/CAPACITY
1985 (ALTERNATIV 2)
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FIG. 4.20. THE RATIO OF TRAFFIC VOLUME/CAPACITY
2000 (WITH PROJECT)

4-49




'FIG. 4.21. THE RATIO OF TRAFFIC VOLUME/CAPACITY
2000 (WITHOUT PROJECT)
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"Table 5.2 TFuel Cost (in JD per litre)

(Economic Cost)

Regular Gasoline 0.150
Super Gasoline 0.180
Combination
(80% regular + 0.156
207 super)
Diesel 0.050
0il 0.570
Source: MMRAE Southern Region Project

5.1.1 M ¥ B

Infrastructure Group Wadi
Yutum - Wadi Z Back Road
Economic Feasibility Study
(unpublished)

MEERBE, B8, ET2E, BIBEEC L TR D, O3 bl REZO W
T, 1 VE oy FRHRECRBEALSEEEN A VWO TREIROF - s BT/ L L

Lo T C, BRIt RIMPWOHSE LI VRS S RTL S R FiEE OHEER

BITOMHEREYERTH & E L,

Table 5.3 TFuel Consumption Rate (litre per km)

Travel Speed (km/hr.)
20 40 60 80
Passenger Cars 0.099 0.080 0.078 0.092
Vans & Taxis
Trucks 0.366 0.268 0.254 0.283

Source: Ministry of Public Works

Amman—Amman International Airport Highway

Project, Feasibility Study and Preliminary

Engineering
August, 1976
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Table 5.4 TFuel Consumption Costs (JD per 1000 km)

{Economic Cost)

Travel Speed (km/hr.)
20 40 60 80
Passenger Cars, 15.44 12.48 12,17 14.35
Vans & Taxis
Trucks 18.30 13,40 12,70 14.15
Source: Study Team
5.2 BRBR

%ﬂﬁa%(&ﬁubf.ﬁﬁ%ﬁﬁ%ﬁi&sm;ﬁnﬁﬁﬁﬁﬁﬁaamxbu
Bohs,

Table 5.5 O0il Consumption Rate (litre per km)

Travel Speed (km/hr)
20 40 60 80
Passenger Cars, 0.0022 0.060098 0.00078 0.00066
Vans & Taxis
Trucks 0.0031 0.0024 0.0019 0.0017
Source : Ministry of Public Works

Amman-Amman International Airport Highway
Project, Feasibility Study and Preliminary
Engineering

August, 1976



Table 5.6 0il Consumption Costs (JD per 1000 km)

(Economic Cost)

Travel Speed (km/hr)
20 40 60 80
Pasgenger Cars, 0.70 0.56 0.44 0.38
Vans & Taxis
Trucks 1.77 1,37 1.08 0.97

Source: Study Team

51.3 & B &%
BERRBR-, BEOLDPORLER L, FHERFLIFEATWIE, BRBREES 7 (2RT
L5z, ETERE 1000 mN T, HORMMBEBOS L LTRbT I LEHTES, ¥
4 TRIUBEETHOC, ShERWAEOHMMEELAALT, B s D L1,
HEJNOBEERERDLN S,

Table 5.7 Vehicle Maintenance Cost Units

Travel Speed (km/hr)

20 40 60 80
Parts :
(% per 1000 km of
the depreciable
value of the vehicle)
Passenger Cars, 0.069 0.081 0.094 0.106
Vans & Taxis
Trucks 0.167 0.190 0.227 0.279
Labour :
{hours per
1000 km)
Passenger Cars, 0.44 0.50 0.57 0.65
Vans & Taxis
Trucks 1.75 1.90 2,35 2.85

5-5



Source: Ministry of Public Works
Amman-Amman International Airport Highway
Project, Feasibility Study and Preliminary _
Engineering

August, 1976

Table 5.8 Vehicle Maintenance Costs (JD per 1000 km)

{Economic Cost)

Travel Speed (km/hr)
20 40 60 80

Parts :

Passenger Cars 1.28 1.50 1.74 1.96
Vans 2.00 2.35 2,73 3.08
Taxis 2.28 2.67 3.10 3.50
Medium Trucks 8.64 9.83 11.75 14.44
Heavy Trucks 41.15 46,82 55.94 68.75
Labour :

Passenger Cars 0.18 0.21 0.24 0.27
Vans 0.20 0.22 0.25 0.29
Taxis - 0.18 0.21 0.24 0.27 -
Medium Trucks 0.92 1.00 1.24 1.50
Heavy Trucks 0.92 1.00 1.24 1.50

Source : Study Team

5.4 %448
PAXYDBRECLAIIYEZ, BS.IERTLIIC. L000ZLDDIA ¥ {f
BOA- €ty F-vTHELINRE, 74 v HEE2, 51 THRIERLELN, Thig
RALT, EXRECDOS{ TRERDIONRHES L 0 THD,




Table 5.9 Tyre Wear Rate (% of Wear of ome Tyre per km)

Travel Speed (km/hr)
20 40 60 80
Passenger Cars, 0.0015 0.0026 0.0044 0.0070
Vans & Taxis
Trucks 0.0020 0.0038 0.0065 0.0120

Source : Ministry of Public Works
Amman—-Amman Intermational Airport Highway
Project, Feasibility Study and Preliminary
Engineering
Avngust, 1976

Table 5.10 Tyre Wear Costs (JD per 1000 km) (Economic Cost)

Travel Speed (km/hx)
20 40 60 80
Passenger Cars 0.19 0.32 0.55 0.87
Vans 0.33 0.57 0.97 1.55
Taxis 0.20 0.35 0.59 0.94
Medium Trucks 1.62 3.08 5.26 9.72
Heavy Trucks 1.79 3.41 5.83 10.76

Source : Study Team

5.1 5 FH{RAIR
ETEEFrBEESR-EETERIEECHETHS, RLBFLMPWOHRLE
CaniE, ET L0000 k) ORBHRALSIRATRINSD,
d=1,at
iz, d: 1,000 K7 ) ORMEINEIS
8 =g (AM/AS) a - SEMFESTRERE ( 1,0 0 0kn)
s {EfTEE (fa/h)
AM I FHERGEFTIERE (1,00 0kn)
AS IPEATEE FEHE 60k h HPE; 35k/h
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Table 5.11 Depreciation Costs (3D per 1000 km} (Economic Cost)

Travel Speed (km/hr)
20 ' 40 60 80
Passenger (Cars 13.21 9.44 7.34 6.01
Vans 9,66 6.91 5.37 4,40
Taxis 7.62 5.45 4.22 3.47
Medium Trucks 10.74 7.00 5.20 4.13
Heavy Trucks 31.93 20.83 15.45 12.29

Source ¢ Study Team
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1.

Table 5.12

Crew Costs (JD per 1000 km)

(Economic Cost)

Travel Speed (km/hr)

20 40 60 80
Passenger Cars - - - -
Vans 22,25 11.13 7.42 5.56
Taxis 19,25 9.63 6.42 4.81
Medium Trucks 25.85 12,93 8.62 6.46
Heavy Trucks 32,00 16.00 10.67 8.00
Source : Study Team

7T # F R

SOFEBIZR, CAETEBLERACE AL RBAFL TS N5, HOH
HEV o 2L, CORBRE., BETEROSIHUA LR ETHIC LB TED, SO
B, BEfCI,TARD, BRARAETI 0%, TOMOET25 $LLTna,

TITIR, COWAEFRALTES1 3O L5 CHFRYEELR,

Table 5.13 Standing Costs (JD per 1000 km)

{Economic Cost)

Travel Speed (km/hr)

20 40 60 80

Passenger Cars 3.10 2.45 2,25 2,38
Vans 12.65 8.56 7.34 7.40
Taxis 11.42 7.84 6.80 6.93
Medium Trucks 16.96 12,15 11.46 12.84
Heavy Trucks 31.97 25.71 25,73 29.11
Source: Study Team

Note: 1/ S.W. Abaynayaka

Tables for Estimating Vehicle Operating Costs on

Rural Roads in Developing Countries

TRRL, 1976
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Table 5.14 Vehicle-km by Each Type of Car

Cars Vehicle-km per day Percentage
Passenger cars 122,914 (57.8)
Vans 45,114 (21.2)
Taxis 44,621 (21.0)
Trucks

Medium Lorry 39,879 (59.6)
Heavy Lorry 27,032 (40.4)

Source : Study Team
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Table 5.15 Vehicle Operating Casts (JD per 1000 km)

(Economic Cost)

Travel Speed (km/hr)

20 40 60 80

Cars

Fuel 15.44 12.48 12.17 14,35
0il 0.70 0.56 0.44 . 0.38
Parts 1.64 1.93 2.24 2.52
Labour 0.18 0.21 0.24 0.27
Tyre 0.22 0.38 0.65 1.03
Depreciation 11.28 8.07 6.27 5.14
Crew 8.76 4.38 2.92 2.19
Standing 6.87 4.88 4.28 4.40
Total 45,09 32.89 29.21 30.28
Trucks

Fuel 18.30 13.40 12.70 - 14.15
0il 1.77 1.37 1.08 0.97
Parts 21.77 24.77 29.60 36.38
Labour 0.92 1.00 1.24 1.50
Tyre ) 1.69 3.21 5.49 10.14
Depreciation 19.30 12.59 9.34 7.43
Crew 28.33 14.17 9.45 7.08
Standing 23.02 17.63 16.08 19.41

Total 115.1 88.14 84,98 97.06

Source: Study Team
In actual calculation of vehicle operating costs, cost by speed is

intercorporated by linear approximation.
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Fig. 5.1 Vehlcle Operating Costs
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Fig, 5.2 Vehicle Operating Costs
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COHBHHT, ROEREBTCW20THH0b, 1EHLDORAR:
3000 +-2240=1339 JD /8
ElEh,

Bl k5, SRE M eBELTHrERNCEELHPLRTL AV, &
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1339 X 0.080 X .00 = 0107 JD/B§M £ic 2,

() 1~ The Multi-Purpose Household Survey, 1978 Department of Statistics iwXdud,
138 DFIHIHBEM I 4 6.6 BT D %o

Table 5,16 Trip Purposes

Type of Trip Percent of Trips
To work 37.0
On Business 8.0
Return home 35.2
Shopping 7.4
Entertainment 2.7
To school 4.6
Social Visit 3.6
Others 1.5
Total 100.0

Source : Study Team

Al £ F
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Table 5.17 Number of Passengers *

Car 0.52
Van 0.60
Medium Lorry 0.37
Heavy Lorry 0.52

* Note: These figures do not incliude a driver,

F o, OBE L, AREOH T 0 BERABTF T, BU 3 0 KA
TR TWRWREFTH5,
FIREOLY » 7EHOHE S, BEEEZEDOTh LB LW EEETS L, £R14Y
fo b) [ & o B R 2
0804 X0.52X07X0080X1.00=00234 JD/B5[0
BRELRAREORBMEXSbED L, SBEBE 850 OB ME S
0.130 JD/B5fll &70%,

Note : 1
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Table 5.18 Summary of Time Savings for Cars

Time Savings

(JD per hour) Vehicle-km per day

Private Cars 0.130 122,914 (57.8%) .
Taxis . 0.174 44,621 (21.0%)
Van 0.027 45,1314 (21.2%)
Average 0.117 (100%)

Source : Study Team
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Fig. 5. 3 Comparison of Alternatives#*

Alternative I 1985
Altarnative II 1950
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Table 5.19 Vehicle Movements and Costs

. 1985 2000

Without Project
Vehicle-Km per day:’ 1,270,840 2,760, 016
Vehicle-hr per day2’ 37,451 178,380
Operating Costs 64,156 150,787
{JD per day)

Time Cost 4,382 20,870
(JD per day)

With Project Alternative I| Alternative II
Vehicle-Km per dayl’ | 1,274,338 1,270,804 | 2,796,587
Vehicle-hr per day?’ 33,032 33,293 133,295
Operating Costs 62,692 62,699 146,758
(ID per day)

Time Cost 3,865 3,895 15,595
(JD per day)

Difference
Vehicle-Km per dayl)’ 3,498 36 -36,571
Vehicle-hr per day”) 4,419 4,158 45,085
Operating Costs Saving 1,464 1,457 4,029
(JD per day)

Time Cost Saving 517 487 5,275
(JD per day)

Notes: 1, Cars and Trucks
2y Only Cars

Source: Study team

BREBORBINTE OO A B FBHEWIEES, S CHEEEEBL T B,
BREBOF~FETHL5 (2 B, € ORBEITS - B "without project ” (Zh
NRTEMINDH, BITE *o RT3 (1990 F F cRRCOEIDRWEER]
¥R o LoL, EFEBREEO LBV RITE0 ¢, EFERE L TIX,
“with project” DF B Pinv, BMEBRAbELEE LR LD AEF LB,

COLSELTFHIhLBTERNHER (BTFE2 )2, 1985 £T# 1500 JD/A,
2000 LT 4,000 D/8 ThH o Too o, BERIAHELS (BBRMEZ ) &, 1985 £ 500
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Table 5.20 Project Benefit Flow (Undiscounted)

(1,000 JD in 1981 Price)

Alternative I Alternative I1
Year ‘Operating Time Total Operating Time Total
1986 547 176 723 544 167 711
1987 618 212 830 615 202 817
1988 695 253 948 691 242 933
1989 779 300 | 1,079 775 288 | 1,063
1990 871 354 | r 1,225 867 341 1,208
1991 923 424 1,347 (Same as Alternmative I
1992 977 504 1,481 after 1990)
1993 1,035 596 1,631
1994 1,096 702 1,798
1995 1,160 824 1,984
1996 . 1,382 960 2,342
1997 1,380 1,069 2,449
1998 1,370 1,190 2,560
1999 1,354 1,326 2,680
2000 1,330 1,477 2,807
2001 1,300 1,628 2,928
2002 1,264 1,795 3,059
2003 1,217 1,979 3,196
2004 1,161 2,181 3,342
2005 1,095 2,405 3,500
2006 1,035 2,626 3,661
2007 T 966 2,868 3,834
2008 888 3,133 4,021
2009 798 3,423 4,221
2010 696 3,737 4,433
Total 25,937 36,142 | 62,079 25,919 36,087 62,006

Source: Study team.
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