





%Sﬁ'EME%%wﬂ%
3.1 wuv4 7 ORNEBREONLE

MBI LA YTORNOMBERR. 2 >0EEE R (North-Sonth  Expressway,
New Klang Valley Expressway) &alFiBBE. MM G - T b,

BT LA YT RROBBEIERIZ49, 900k mT, =DM, 10,008k m (§920%) »if
HEBTH 5,

57 MOBEHEMIE. COMOBFRHIRICR > Til-> TV A1, 100k mO B E
BEKTH D, . OB, AERERIB->CH--TwEd0E, CHhEH
WHRILOBRBEEBDED22OKEWA—~ MoK -»TWE,
INOOEREOPRIIKSG. 1, M3, 2 8R&h s,

¥EeLA YT OEEER, TOWMBREEFEGRCEISHANE, FRENZ 2OH
HEH, BHARS ORI FOEEERER > BTROBEEL TV B,

LAV TREOEBREESLGSkmO I B, HHEK LT — b h SR 2 RN
16, 29Tk mAASFFCRIS NS CHICH. 415k mOFBBH., 8,887k mAIBE
. 2LT. 6,005 kmoEERMENSEN D, RFER. AHEEBOTOERERX
SLBEORFN D LFbR, BHL <V TOHEROTE FEBLFTERMBEE X
B, ANEWAGE - HEHERIR . ABES SRBRAA D,

Table 3.1: Road Length in Malaysia, 1990
(in kilometer)

Category P. Malaysia Sabsh Sarawak Total
Expressway 409 | - - 409
(815)" (815)"
Toll Highway 132 - - 132
Federal Roads 10,102 Lite | 1213 12,431
State Roads 39,266 7,542 3,665 50,473
Total : 49,909 8,658 4,878 63,445

Source: Sixth Malaysia Plan
Note :~ Total Length of North-South Expressway and New Klang Vailey Expressway
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Table 3.2 : Study Road Length by Classification

(in kilometer)

Road System Expressway | Highways | Primary | Sub-Total Secondary | Total
Roads
Peninsular | Expressway 409 (815)' - - 409 - 409
Federal Trunk Roads? - 5,630 461 6,001 467 6,558
Major State Roads - - 1,190 1,190 3,338 4,528
Total 409 (815) 5,630 1,651 7,690 3,805 11,495
Sabah Fédera[ Trunk Roads - 159 357 1,116 - 1,116
Major Stite Roads - - - - 79 779
Total - 759 357 1,116 779 1,895
Sarawak Federal Trunk Roads - 629 584 1,213 -] 1,213
Major State Roads - - - - 1,688 1,688
Total - 629 584 1,213 1,688 2,901
Malaysia Bxpressway 409 (815) - - 409 - 409
Federal Trunk Roads - 7,683 737 8,420 487 8,387
Major State Roads - - 1,190 1,190 5,805 6,995
Total 409 (815) 7,683 1,927 10,019 6,272 16,291
Note: The length by road classification are based on the analysis by the Study Team

Mﬂjm‘ Siste Roads besed on the JKR state road maps
North-South Expressway and New Klang Valley Expressway length in bracket denotes the tetat length including undes
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Table 3.3: Road Classification According To Administration

Category Descriptions

Federal Roads Federal roads are roads that arc gazetied under the Federal Road Ordinance and arc nsually
rozds that link the major towns and cities, the different states and slso the entrance/exit
points to the countey. Federal roads also include roads leading to Land Development
Schemes: and to Federal Institutions. ‘These roads are constructed and maimtained using funds
from the Federsi Government. They come under the jurisdiction of Federal Public Works

Department.
Toll Expressway These are highways linking the major towns and citics and are constructed and maintained by
and - _ Maiaysian Highway Authosity as sMernslive routes 10 the Federsl Roads, However, stacting
Highway from 31.11.1988 most of the toll highways are being privatized.
State These are roads built to upgrade the siandard of linkage of intra state and also to provide a
Reads road neiwork within the states. The construction and maintenance of these roads arc funded

by the Federal and State Governments. 'These roads are under the jurisdiction of the State
Public Works Depariment.

Municigal These rosds which are located within the Municipal and Local Council areas are constructed
" and and Mmaintained by the Municipal or the Local Authorities. These include also the roads in
{.ocal Council residential estales constmcted by developers but consequently surrendered 1o the logal
Roads suthorities or municipalitics. The funds for the construgtion and maintenance of these roads
are from the Municipal and Local Council Budgets but subsidized by the Federal
Government,
Other Roads These sce nural roads which are construcied and maintained by the Disteict Office and the

sllocation comes from the State Govesnment.
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Table 3.4: Inventory on Number of Lane for Federal Trunk Roads
(in kilometer)
I-lane Single | 2-lane Single | 2-lane Dual >3lane
Description Carriageway | Carriageway Carriageway Dual Total
' {<5.50m) Carriageway

Peninsular 157 6,220 118 68 - 16,558
(2%) (95 %) (2%) {(1%) (100%)
Sabah & 9 2,233 0.00 0.0 2,329
Sarawak (4%) (96 %) {0%) (O%) (100%)
Total 253 8,439 118 68 8,887
{2.9%) (95.0%) (1.3%) {0.8%) (100%)

Note : Excluding Toll Expressway
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Table 3.5: Share of Paved and Unpaved Roads in Malaysia

P. Malaysia Sabah Sarawak Total
Length % Length % Length % Length %
Paved 42,205 84.6 2,981 34.4 1,704 34.9 | 46,890 73.9
Unpaved | 7,704 15.4 5,677 65.6 3,174 65.1 | 16,555 26.1
Total 49,905 100.0 8,658 100.0 | 4,878 100.0 | 63,445 100.0

Source: Sixth Malaysia Plan
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Table 3.6:  Type of Pavement of Federal Trunk Roads in Malaysia

P. Malaysia -Sabah Sarawak Total
Iﬁngth % Length % Length % Length %
Asphalt Concrete 6,558 1 100.0 505 45.0 873 72.0 7,936 89.0
Cement Concrete o 0 0 0 0 o 0 0
Bitumen or Macadam 0 0 611 55.0 340 28.0 951 11.0
“Total 6,546 | 100.0] 1,116| 1000{ 1,213 100.0{ 8875{ 100.0

source: study team’s estimates
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Roads Found With Deficient Carriageway

Table 3.7: Length of Federal Trunk
Width
Deficient Carriageway Total Length Percentage of Deficient
Length .
P. Malaysia 3,816km 6,558km 582 %
Sabah & Sarawak 771 km 2,329km 33.1 %
Total 4,587km 8,887km 51.6 %

Source: study team's estimates
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Table 3.8: Access time to Expressway Interchange

Access Time to IC
Country
- 0~0.5" | 0.5~1.0" | 1.0~15"{ 1.5~2.0"| More
_ than 2.0

U.S. (West) 79 (100) 0 0 0 0 79 (100)
U.S, (East) 102 (98) 2 (2) 0 0 0 104 (100) |
Germany 147 (96) 6 (4) 0 0 0 153 (100)
Ttaly 65 (81) 8 (10) 4 (5) 3 (4) 0 80 (100)
France 75 (70) 11 (10) 4 (4) 5(5) 1211y | 107 (100)
U. Kingdom 189 (94) 10 (5) 1 (0.5) 0 1(0.5) | 201100
Tapan 274 (69) 42 (1) 34 (8) 14 (3) 36(9) | 400 (100)

Note: Number in brackets depotes corresponding percentage.
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‘able 3.9: Road Development Level Indicators

Indicator Abbr. Description : Unit
Road Service L/P Total road length per unit of population km/1000 person
Level (RSL) /v Total road length per unit of vehicle ownership | km/vehicle
1./% Total road length per unit of GDP km/US$100 mil
Road L/A Total road length per unit of total area km/km®
Density :
Note : L = Road Length $:GDP
P = Population At Area

V¥ = Number of Vehicle
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Table 3.11: Road Development and Service Levels by Regions

Regional  Comparison

Indicators

Peninsular Malaysia

Sabah and Sarawak

Road Developinent Index

The index for West Coast is higher
than the BEast Coast but not large

The index for Sabah and
Sarawak is lower than for

differences between them Peninsular Malaysia
Road Density RD is in the East Coast is lower than | RD for Sabah and
| the West Coast Sarawak is lower than for

Peninsular Malaysia

Road Service Levels RSL is higher in the East Coast than { RSL is higher in Sabah
L/P in the Wesi Coast . and Sarawak than in
Liv Peninsular Malaysia
L/$

FEpo, YEOEBERDOMBLEFEL CERBREESEVWILERLTVWS, L
HALEMNS, HHREHREERY—EX v}, BOoMBRED SEV. MATH /Y-
5 7 BENEFECHKEEBEEL THEBY -~ CAVvRABEWILEZRLTY
o cHhll, Mo LHREHIZE» T35,

(1) AJEEXORERT /v I ¥R |
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o, YENGEONBBRER L EELERRET S, TLTHIE,LS O

BEREW, HMBOEEEZTAI DRI AN H 37, FRHRROEBRBEEET S
CEREHETH L.
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Figure 3.10: Comparative Analyses of Road Development Levels by Region in Malaysia
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Step 1 Macro-Level Forecasting

Estimate and forecast socio-economic indicators at
National Level.

Step 2 State Level Forecasting
.| Bstimate and forecast socio-ecconomic indicators by siate
but using the national level as control.

Step 3 Micro or District Level Forecasting
Estimate and forecast socio-economic indicators by
district{traffic zone) but using state totals as control.

Figure 4.1: Approach in Estimating and Forecasting Future Socio-economic
Indicators :

2470 L0 s -  BERERREHEFEHEIEE (Econonic Planning Unit
(EPUX)ﬂﬁﬁtoN@ﬂEVNw®&%°%ﬁ%%ﬁEPU@ﬁ%m%dé\$
FHCTHIT &R,

4.2 WNHEOEEESE - B 7LV - 4

1980~ 2010F D v L4 v T7Ov s ofts - BE7LV—-ARKL. 1KKEDI LD
TWwde COEOMNDIRI80ED, 40077 AL 1990%F1, 80077 AH 5 201052, 15007 A
BNt B0 ADTOEMMBRII0E~2010FEOHTLIX EHEEALTE D, 1980
HE~1800E O D2.6% KD B0.5FA ¥ PEADT B,

chegte, #BARAORETHVRTHBLTE D, 1980FRiIciRs. 3
UTH »Tre WIVEDHBAHRLIVFAATHD, VE~VIFE O OMETI
11%TH »to CRIEUB~OADHBETEHEROADSL, F@ b st
EEORMMIc L >T W5, FEHSS5HRI21990466.5% 5 5. 2000568, 0%, 20104
69. 7% &WINT 5 T EHBHFEEN D,
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19904E DI D 3. 2% R B & Ve B ORI B E RS RN, BRE
KOBEREEYMEREOWRBE T X 5, | |

;nﬁ%@ﬁmm&%&ﬁ%%&@xb%m@M%bt%ﬁ&&ﬁm\mwﬁiv
RAEHLIKICHEDT S, _ _ _

VA OENGEE (GDP) REMMAZERLTE D 197T8F T 19905
74,5000 ¥, 20104EC11,860Y ¥ F L B, .

COEOGDPIRE4.ZRRTLED, %5~ & 20EHCEMI NS OB TIKET
LoD LMD, 000E~2010FEOHOGDPORERE2KEES REROH
Kl ko TWho BBEBMBEIVE L, ERIIBOKESTHUEA, 2000F R
NI 2 ThE2bOEHPENT WS, Bue L GRS L1 REERE
WRERSEEA NS, BIREEORERNE - HE. RRFORRLLZ6DT
BB MY~ ERO L= 7 RHEHRCE U, 19008 IX10.7% P 520108 &£
§.4% & ¥ Bo 3

Table 4.1:  Macro Socio-Economic Indicators, 1980-2010

Indicators _ Average Annual Growth
1980 1930 2000 2010 Rate (%)

1980-1990 1990-2010

Population 13,879.21 18,010.2] 22,6601 27,500.4 2.6 2.1
(*000 persons) : _
Labour Force 5,108.9 7,046.5 9,365 12,104.8 33 2.7
{*000 persons)

Employment 4,8{6.9 6,621.0 8,986 11,736.0 3.2 2.9
("000 persons) '

Unemployment 5.7 6.0 4.0 3.0

Ratio (%) .

No. of Households 2,558.9 3,613.8F 4,760.5 6,071.7 3.5 2.6
{'000 houscholds)

GDP Per-Capita 3.13 4.40 5.00 11.10 3.60 4.70
(’000/person, at :

1978 prices)

Source: SthMP, 6thMP, OPP2 and EPU
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(1) A 18

MMACOR B mERS . 3IFHte MO EREHKERREC T DKL,
MBS CADOBEMAHIEE > TR %o _
MOAORMLT., 95, w398, 3702 E3F 7, _F v, HETBLUY
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nﬂ%hﬁ*%m&ﬂNHD%AEM{VF*VT@?JUEV#%@E%%K
BRERLISUERERIL LS, BROMESAhTE, LEAS O, Bl s
MELT. €3 vyIT—~alEr75007 mﬂﬂﬁ#b@%ﬁ%@#ﬁ&ﬁcf
W3,
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Table 4.3: Population Growth by State, 1980-2010

(Unit: '060 Persons)

. ] ~ Growih Rate Composition

State 1980 1999 1991 2000 20101 {%) Ratio (%) |
1980~ 1990 | 1990~ 2010 1991} 2010

1. Johor ~i6=14.!'1‘ 21086 21633 2670.2 32232 2.5 247 118 11.6
2. Kedah 1120.6 1366.9 14002] 16661 20055 20 - 19 7.6 73
3. Kelanlan 3978 11636 11991 1480.0 1860.4 27 24 6.5 6.8
4. Melaka 466.6 5438 553.7 6353 740.2 15E 1.6 30 217
5. N.Sembilan 5759 683.7 6959 . 8158 9616 1.7 1.7 3.8y s
6. Pahang 2022 11273 1154.7 1460.3 18585 351 5 6.2 6.8
7. P.Pinang 9582 11558 118290 13573 15577 ie 15 64 57
8. Perak 18123 2098.1 21321 2403.1 2756.2 15 1.4 115 16.0
9. Perlis 1488 187.1 191.8 231.6 279.1 23 2.0 1.0 1.0
10, Selangor 15216 2206.5 229213 29874 35387 38 24 124 129
11. Trengganu 543.1 7571.2 7833 10110 12952 3.4 127 421 - 471
12. Kuala Lu@pur 981.0 13028 1334.9 1600.5 18783 2.9 1.8 7.2 6.3
PENINSULAR 11473 14708.9 15083.8 18319.1 21954.6 2.5 20 8L6 7938
13.Sabah 1055.1 15354 13922 20864 27659 . 38 30 8.6 16.1
14. Sarawak 1351.1 17659 1814.0 22550 217199 2.7 23 2.8 i1
MALAYSIA 13879.2 18010.2) 18490.0) 226605} 275004 2.6 2.1 100.0 1089

Note * : Fstimated by Study Team
Sources : $MP, 6MP, OPP2, EPU
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Table 4.4:" Gross Domestic Products by State, 1980-2010

(Unit: Million § at 1978 prices)

Growth Composition
State 1980] 1990 1991 2000] 2010 Rate (%) Ratios (%)
. | B 1990-2010 | 1990 | 2010 _
i. Tohor a682| 8515 9188]  20099| 42903 84| 06| 132
2. Kedah 2299 3604 3858 8102] . 18168 34 45 56
3. Kelantan 130s| 2063 2212 4435] 10358 84 26 3.2
4, Melaka w046 1976 2147 4062] 8197 74 25 25
5. N.Sembilan 1934 2650 2863 5276 10398 7.1 33 3.2
6. Pahang 24921 3749 4009 s163] 18588 83 47 5.7
7. P.Pinang 3413 sre8{  63n| 10850 19730 6.3 72 6.0
8. Perak 5046 7146 7660| 1349|2743 7.0 3.9 3.4
9. Perls 329 564 603 1101 2369 7.4 0.7 0.7
10. Selangor 6346] 14663 16106  32487] 6080 74| 183] 186
11. Frenggana 1964  saorl s709l 9183|143 49 68 44
12. Kuala Lumpur 6097 10068 10981 18910 33677 6.2 12.5 183
PENINSULAR 37453| 66293  71706| 136118 266965 72| 826 818
13, Sabah 7| 7021 7420|  13s36| 29746 75 87 9.1
15, Sarawak 2980)  e9s9] 86| 1435 29em 15 81 90
MALAYSIA 43510)  so2s2}  36511) 163569 326203 13} 1000] 1000

Note': GDP is the one before adjustment by Imputed bank service charge (lcss) and Import duties (add)
* : Egtimated by Study Team
Source: SMP and EPU
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Table 4.5: Labour Force by State, 1990-2010

(Unit: '090 Pessons.

(Growth Participation

State 1990 1991 2000 2010] Rate (%) Ratios (%) |
N _ 1990-2010 | 1990 [ 2010

1. Johor 8359 860.5 il 14371 2.7 67.4 70.7
2. Kedah 5013 515.2 655.8 8602 27| 624] 654
4. Kelanian §292 4419 sTid 1378 27| 625 65.5
4. Melaka 203.4 208.0 2684 3477 271 637] 668
5. M.Scmbilan 2519 2574 3325 4295 27 627 65.7
6. Pahang 4509 4635 5983 1739 2171 ege| 713
7. P.Pinang 4223 432.1 558.4 7215 27| 628|650
8. Perak 305.6 8214 1060.9 13712 27|  653] 684
9. Perlis 734 755 975 1269 21t 6631 599
10. Selangor B56.4 892.8 11529 1489.9 28] 660 692
11. Trengganu 288.5 209.6 387.0 500.3 28| 648] 679
r2. Kuala Lumpur 5213 5353 6916 $94.3 271{ 680} 713
PENINSULAR 5640.1 5803.7 7495.9 9639.4 | - 27| 817} 816
13.Sabah 622.4 647.6 836.0 1080.9 28| 689 722
14. Sarawak 784.0 199.5 10326 13345 27| 743} 783
MALAYSIA 70465|  72508| 93645 12104.3 271 665|697

Sovrces: Estimated by Study Team
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Tabie 4.6: Employment by State, 1990-2010

(Unit: "000 Employees;

] Growth Composition
State 1990 1991 2000 20101 Rate (%) Ratios (%)

N . 1990-- 2010 1991] 2010
1. Johor 783.1 8097 1077.9 1399.9 2.9 1.8 tLe
2. Kedah 4267 4373 588.4 11 3.0 6.4 £5
3. Kefantan 345.6]. 3549 483.1 655.1 32 52 5.6
4, Melaka 1932 200.7 2622 3374 28 29 29
5. N.Sembilan 2346 2413 3147 4053 28 35 3.5
6. Pahang 404.7 421.1 559.1 7386 3.1 6.1 63
7. P.Pinang 4418 466.1 586.8 743.0 26 63 6.3
8. Perak 7318 7523 930.6 12880 29 11.0 11.0
9. Peris 63.3 64.5 85.2 112.9 29 09 1.0
10. Selangor 2476 £96.7 11373 1430.5 27 13.1 12.2
11. Trengganu 252.8 259.0 347.0 462.0 31 38 39
12. Kuala Lumpur 6504 652.3 860.4 1075.2 25 9.7 9.2
PENINSULAR 53756 $565.9 7282.7 9425.0 28 81.2 80.3
13, Sabah 563.3 586.1 169.1 1036.6 3.1 85 8.8
14.Sarawak 682.1 703.6 934.5 1274.4 32 103 10.9
MALAYSIA 6621.0 6855.6 8986.3 11736.0 29) 100.0) 1000

Sources: Estimzled by Study Team
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CORBECR, WIFEOHHHREHETH T, RUFPRGEIHHE
hie

(a) BRFVIEPHTME 52

(b) HEEEF N

(2) =vA4v72toHdBHOTR

WHEOHBBEEER, vV v T7TOHBBERFORANF~2ic kb Tl
e g%ﬁﬁﬁﬁm%iﬂﬂﬁﬁt\*{" ﬁ%‘ﬁﬁ”% aﬂ$%ﬁ®iﬁ§%ﬁﬁ;&ﬁff
B R e F A& R, _

Y = K
I + eAlA2YR

Whete; Y : vehicle ownership
(vehicles per 1000 population)
K : Saturation rate of vehicle ownership
ALA2 Parameters -
YR : Year

FHENAHBEEE L ADORLD, HBESEB>FOL I TFHI&H 5,

N =P *Y
Where; N : Number of vehicles
P : Population

Z4.THHBHRHF T e 7 10ERETR T
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Table 4.7: Vehicle Ownership Forecasting Models, Malaysia

Type of Vehicle Formula ‘ Caoefficient

Car ' 400 0962
1 4 e 106.3533 - 0.05322 YR

Bus 25 0.988

14+e 68.2757. 0.03292 ¥R

Lorry 100 0.949

I +e 95.5106 - 0.04739 YR

Sounrce: Study Team's analysis

R ANREEPALEESALANEE - T, vV A v T RKOHYHSHE
L fzo

‘Table 4.8:  Number of Vehicles in Malaysia, 2010

Type Vehicle Ownership Population Nuiber of
in 2010 Vehicles

(vehicle per 1000 pop.) (o0 ("000)

Car 201.84 5,550.7
Bus 2Tt - 27,5004 74.5
Lorry 53.63. 1,474.8
Total 258.18 7,100.0

(3) HMENEBHHELK O TR

MU AMELTOGDPAMAALRAHEREF Vit k0. HUHBHEAR
%ﬁﬁbtoco%%‘ogmiiu@ﬁ%?wﬁﬁénto

Table 4.9 - Number of Vehicle Forecasting Models, by State

Vehicle Type Formula Coefficient
P. Car - 10,081 + 24.9448GDP 0.944
Bus . 166 + 1.6175POP 0.730
Lorry 1,805+ 7.2319GDP | 0.909

Study Team’s analysis
Note: GDP: Oross Domestic Product
POP:  Population
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‘Table 4.10: Forecasted Future Vehicle Number, 2010

(in "000)

Average Annual

Area Type 1980 1990 2000 2010 Growth Rate (%)
1990-2000 | 2000-2010
P.Malaysia | Car 729.1| 1567.9| 2883.0| 4645.6 6.28 4.89
Bus 13.1] 215 359 576 5.26 4.84
Lorry 223.3| 4355 748.5 | 1139.3 5.57 4.29
Total 065.5 | 2024.9] 3667.4| 5842.5 6.12 4.77
Sabah Car 86.4 | 140.0| ~248.6| 456.5 5.91 6.27
Bus 0.8 4.0 7.4 13.2 6.35 5.96
Lorry a26] 8201 134.6| 2316 5.07 5.58
Total 129.8 | 266.1 390.6| 701.3 5.62 6.03
Sarawak Car 56.4 137.7 261.2 1 448.6 6.61 5.56
Bus 0.7 1.3 2.3 3.8 5.87 5.15
Lorry 153 368 64.31 103.8 574 4.91
Total 72.4] 175.8 327.8| 556.2 6.43 5.43
Malaysia | Car 8719 1845.6] 3392.8| 5550.7 6.28 5.05
Bus 146| 26.8 45.6] 74.6 5.46 5.05
Lorry 281.2| 554.4 047.4 1474.7 5.50 4.52
Total 1167.7| 2426.8| 4385.8| 7100 6.10 4.94
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Step 1 | Macro-National Level Forecasting
Forecasting multi-modal traffic demand under "Do-Nothing"
Scenario.

Step 2 | Macro State Level Forecasﬁng
Forecasting of multi-modal traffic demand under "Do-Nothing" and
"Do-Something” Scenario.

Step 3 | Micro District Level Forecasting
Forecasting of vehicle traffic demand under "Do-Something"
Scenario.

Figure S.1: Approach For Forecasting Future Traffic Demand
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thing” ¥ ~ 2 OHREFEHET A LHOREELTHB I,

[y |
t
e,



5.

AMBECHALASHBEOFNOHEIR> EF DX 31 4 BMHIEWRE - ko

T R

/

HEH~OKS

CEBAEOTUR. KB LA T, $/5BIEFS 77 EARMLTE S NI,

PRLZFEEEEDH T ARG, P93 2 B3EMHEI OIS L TAEL

.2

o
" Do-Nothing” Y F YA KRBT BZWVFEDEB LI TORBEETH
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I Socio-Economic Data
Traffic Survey Data * Population 1 Ho. of Vehicle
(HNDP)
- * Employment
Tratfic Census Data * GDP
(HPU) . .
* GDP Per Capita
—
Transport Statistic * Others
Date ]
y - .
Traffic Demand bata Average Occupancy
__Hh,___uﬁ_rmmw Load Factor

I
¥

| simple Correiation Analysis

{ L
v v v ¥

Multiple Linear Growth Factor
Regression Yechnigque Hethod

Rate Method Method

Trip Production iﬂfehibie Base

Y

[_Comparison Analysis |

|

v

Future Traffic Demand by Mode
(Trip Production)

Figure 5.2 : Process of Determination of Trip Production in Peninsular Malaysia
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#5143, BAREAAEF - ARZLHYOTETERE P Y » VHRF

B % 7R T o
Table 5.1:  Future Trip Production Rates by Vehicle Type
1980 1991 2010
-
Total Passenger P.Car 3,453,172 3,566,626 10,499,893
(*000/year) Bus 1,195,253 01,295,220 2,489,929
Railway 6,257 6,564 13,907
- Air 2,583 2,845 13,028
Total 4,657,265 4,871,261 13,016,757
Elasticity* - 1.25 1.00
Total Freight Lorry 560,235 630,534 2,357,001
{*000 tonne/year) Railway 4,296 4,258 12,813
Air 13 15 58
Water 4,143 5,019 20,592
Total 568,687 639,838 2,392,464
Elasticity** - 0.92 0.93
Trip Production P.Car 3.91 3.40 2.87
Rate (trip/veh/day) Bus 6.41 672 1 3.77
Lorry 2.26 3.38 3.77
All Vehicle 3.54 3.43 3.07

Note: * Elesiicity of Passenger Trallic to the GDP per capila
+* Elasticity of Freight Tra{fic to the GDP

K51, & - FEEBeE T »ZAAFROFHEERLTVWE, #H
s BEHBRIRERXBLYTS5GDP I ALY GDP EEYRMHI
T BGDPTH 5,

1980 D 619 EZ COR MM RKERBELL.25TH D, BYRFER.IITH
'37‘5.0

—griie., EloREHRCHMEALALTEEERIBEOY 4 705> TWwb,
E1RETE, XEBEORERIEFRERL D L. H2BB R, A
ZEONERRBHERE L~ vadhih, REBRB R, TEAFRERBERE
BEL B L, :

USADPHARD LI BAETERRIEIRBE Yy 7 P LTW3E, AIAE, HAF
DEBRTIH, 1955FE~1960F MO RELHBEMAHERILAIZRLCBY, Th
RABRZORBEOEENREBHMEREN LD TH b, —~H. BESEERER
BT L9 E~1IB0EORFEM B0 47TCH » 1o

YA T UEBORAKERBEBLY A yABEATLREVLL S, <
VA v T ORBEEWAMR, 0200 %ETERICERT S L1.0& D b E A8,
TORMOBRBTRIICEY, B5. 10X WI0EOR AT RIKRELZEMLO
Thy., BYLEIR0.93TH 5,
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r
Zonal Sacie-Economic Trip Generation and
indicators Attraction

J

vehicle Trip Trip Generation and

Production by Attraction by Vehicle

Vehicle Types Types (Initial Estimate)

[

A
‘Trip Generation

and Attraction by
Vehicle Types

Figure 5.3: Procedure for Forecasting Vehicle Trip Generation and Attraction in
P.Malaysia to Year 2010

Table 5.2: Trip Generation and Attraction Models, Peninsular Malaysia

Type of Vehicle Generation and Attraction Formula

Car Generation Gi = 20,882 + 932.178ZEMP
Altraction Aj = 20,811 -+ 933.341 ZEMP

Bus ‘Generation Gi = -1,085 + 28.724 ZEMP
Altraction A} = -1,048 + 28.953 ZEMP

Lorry Generation Gi = 2,681 + 20,382 ZEMP
Attraction Aj = 2,516 + 20.420ZEMP

Note: ZEMP: Employment by Zone
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1991 1991 1991
X o Fg e FaoLa + Ly

Xijzom - .
2
where,
Fg, - Gf’"o /G'm:
_ 2010/ 5 1991
Fy = AY/A,
GIIWI
! -
LG'1 ” B 341 91
Ex, e Fy
Ajl”l
LA;WI B 193 1991
¥ xy e Fg
Xy = Trips from zone i o zone j
G, = Trip generation from zone i
A = Trip atlraction to zone j
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Figure 5.5: Vehicle Trip Distribution Pattern for Peninsular Malaysia to Year 2010

under "Do-Nothing" Scenario
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<O in

OREFTEOI0BEWMPE > CEBMFEIN D, (5. 3RERBY LV YT OHRE
Dy 7 OMMIKE Z0FOE - FULEREFHERLELOTSH 5o
MEEBOTHEHED > - 7OR LR, RECHHERHEOAEHLNDS, JOR

FANA%EHCEY, BORBCRAFACBYAHEEOA ey FREV,
20104 D" Do-Something” Y F VAR BT 2HEO ¥ = 7 RIREIL 6% EY
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Table 5.3:Traffic Demand by Transport Mode in Peninsular Malaysia, in 1991 and 2010

2010 (Composition Rate)

Annual Growth Rate (%)

Mode 1991 19912010
{Composition ) :
Rate) Do-Nothing . Do-Something Do-Nothing Do-Something
Road 4,861,852(99.8%) 12,989,814(99.8%) 12,958,452(99.6 %) 5.31 5.30
Passenger Traflic Reit 6,564¢0.1%) 13,905(0.1%) 45,267(0.3 %) 4.03 10.70
(000 Pass./Year) Alr 2,845(0.1%) 13,028¢(0.1%) 13,028(0.§ %) 8.34 8.34
Total 4,871,26(100%) 13,016,747(100 %) 13,016, 747(100%) 5.a1 5.3t
Road 630,534(98.5%) 2,359,003(98.6 %) 2,355,613(98.5%) 1.9 7.18
Freight Traflic Hail 4,258{0.7%) 12,812¢0.5%) $6,20{0.7%) 597 129
("000 tonne/year) Air 15 (0.0%) 58 (0.0%) 58(0.0%) 7.38 7.38
Water S, 031 (0.8%) 20,592(0.9%) 20,59200.9%) 1.70 7.10
Total 639,838(100%) 2,392,465(100%) 2,392,465(100%) 7.9 7.19
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Table 5.4: Trip Generation and Attraction Model at Traffic Zone Level

Type of Vehicle Formula Correlation
Coefficient

P. Car GEN 75.84POP + 962.18 EMP 0.857
ATT 75.84POP + 962.15EMP 0.857

Bus GEN 4.18P0P + 1.49GDP 0.797
ATT 4.19P0P + 1.49GDP 0.797
Lorry GEN 48.09POP + 166.52EMP 0.779
ATT 48.10POP + 166.49BEMP 0.719

Note GEN : Generation
ATT : Attraction
POP : Population
EMP : Employment
GDP : Gross Domestic Product

2. RHEBROKESD

COTMBTCR, MEFEREII M) v TESTFVEH T COEFARE
TAKEEHRBILLELILVWIEERELASOTES S, H5.1LREEESOD
BEERLTWS,

MlEEER L MOoAHEROFEHHER., RTBMICRAE L2 AHHEER
Bk b/t TR EMGM e 260 ¥ F e L,

BEESEFLATCHMOEI N o TRPCUTEDERSE, CORATCHEHL
LHPCUZBRBRIOEDEBY TH b,

FEELY 1] PCU

SERHE 1.00
Py g 2.00
~NoOR - 3.00

F 5o 2OPCURIKRBEE==2a7AD3 0TI 203t <RI
ABHEOLI v 7 O0SHIRRN Y EFER LS o OERMPEVRLHTH S,

317



START
i {
Road Hetwork Hodel 0-D Matrix

T
¥

——| ALl or Hothing [«
Assignment

A4
impedance of Loaded
Links Updated

¥

1
Calcutate distribution
factor between first
two paths

¥
T

Valume-del ay
function

No

is X close to zero | -

T
v Yes

Equilibrium
reached

T

L £KD
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Table 5.5: Future Vehicle Trip Production by Vehicle Type for Sabah, 2010

: Year 2010 Year 1991 Average Annual
Type of Growth Rate
Vehicles No. of Vehicles Trip Rate No. of Trips | No.of Trips 1991-2010
(*000) (Trips/Veh) (’000) (°000)
Car 456.5 4.1 1872 574 C 6.4
Bus 13.2 7.1 94 28 6.6
Lorry 31.6 4.5 1042 369 5.6
| Total 701.3 - 3008 971 6.1

Table 5.6: Future Vehicle Trip Production by Vehicle Type for Sarawak, 2010

-

Year 2010 Year 1991 Average
Type of Annual
Vehicles | Ng. of Vehicles Trip Rate No. of Trips | No. of Trips Growih Rate
("000) (Trips/Veh) ('000) ('000) 1991-2010
Car 448.6 35 1570 494 6.3
Bus 38 71 27 9 6.0
Lorry 103.8 3.3 343 137 4.9
Total 556.2 - 1940 640 6.0
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