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Land

After the careful examination of these
alternatives, Alteynative ITI is considered to
be the most likely development pattern for the

following reasons:-

1. The alternative pattern ITI takes into serious
consideration the current government's
policies of promoting rural development in
line with the aims of the New Economic Policy.

2. It also takes into account the current dével—

cprent trends and in particular current approved

and other projects in J.B.-P.G. corridor area.

3. It seeks to maximise the utelization of resources

of the rich rural hinterland,

4. The alternative pattern III is considered to
be in line with the policies of the State Town
and Country Planning Department and the State

Economic Planning Unit.

Use Pattern in 2000

(1)

Urban Land Distribution Pattern

The total urban area is expected to increase
by 11,000 ha. during next two decades of which
77% will be concentrated in the Johor Bahru Dls—

trlct and 67% in the metropolltan area.

ReSLdentlal area in the Johox Bahru Dlstrlct
will constitute almost 75% of the total increase
of the residential area whlch is estimated at
&, 306 ha.; the District's industrial area will
account for 86% of " the “total 1ncrease of 1ndust—
rial area, and ‘the District's commerclLal area
will be 84% of the total increase of commercial
area. (Refer to Table 2.12)



51

- (IR6T) o3EuTAISH ueel Apnig SYL 90INOS

ggc’oz $T0 1T 0vse 218 959 T 90€ ‘9 ﬁ TLS?ST | TesoL puwexs eaxy Apn3s
L8L’s 0S6°T 05 oL c6T L£2'T | ces'T _ T
6851 LTt 96 pT 7z £82 ZTT bueasbbusg buofuel |3
86T°Z ££5°1 v 95 69T ¥S6 599 TEI0L-MS. m
0PI ‘1 Ak gyl 6¢ 80T LEE 86 szemo A [°
§50'T 168 90z LT 19 L09 L9T . Troey weraued | £ |3
86L‘7z | #9076 060°Z - Zhp E9p T 690°¢ L pELET Te30g
9T0’T A TZT ot ge 09€ z6b TEIOL NS 5
Ras! z8 6T £ £7 Ly ot STBUIQ - m m m
%06 2 AVS L 0z £T¢ z9p - 8hurs egox |T|E
Z8L 112 0%5 ‘8 TL6°T g% 8TV’ T 6OL'Y evz e T _TEROL ams M
¥56°C LzT'T 09z 1 9LT LL9 Lz8°T. ceaay zewio | 8 |8
9L9°T 655 62T 0z 86 z1e LTTT reTRi-Teues | 7
605'S £1L°T 9T 9T 629 z9z’T 96L 2 SuojueTd m .
£99°1T 1A 966 792 Go¥ 8SP‘T 205 ‘L araw | =
00T 00020861 000Z—086T Q0020861 00020861 QLOZ—0881 0861
8% %«&b EoE%MmH wry | o gm%ﬁﬁo BHMMWS \%%@5 “Emowuom demﬁﬁa
aming LeqQIn 230X hunsxg |

000e Aq uianed 251 pueT uequn

ZL'z 21981



52

(2)

Principle Location Policieg for Land Use Plan

~ The lahd use development pattern conforms to
the guideline of the conceptual deveiopment"plan;
The pattern shows the possible locations of hous-
ing developments, commercial centres and nature

reserves.

Housing Dévelopmént

TWO types of housing developmént'pattern can
be consideréd, the estate type of development
which is now popular in the Johor Bahru me tropoli-
tan area and small-scale deve lopments which expand
into the open Space and the outskirts of existing
towh-areas. Many_high—risé housing projects will
be built in MPJB as urban renewal and squatter
resettlément projects, (See Fig. 2.7).

Fig. 2.7 Housing Development Pattern

Smallholding Housing Development
. Estate Development '
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Industrial Development

‘The pattern of industrial development will
also be of the estate type and the small—scéle
tYpe. Preferably the estate type of developnent
will be located along the Port Access Road which
has better linkage with Johor Port, Senai Aitport
and the other regional and national centres. The
small-scale type will be scattered in the existing
urban area and in some of the housing estates,
(See Fig. 2.8)

Fig. 2.8 Industrial Site Distribution

{"h _Estate Site

#  Small-scale Industry

Comméfcia1:Céntre

In the future Johér Bahru will require a.
centyal businesé district in order to facilitate
regional, national and to 'some  extend international -
.commefce and:business'activities in.the.meﬁro— '
politan région; This requires a comprehénéiVé”
development program for the CBD in Johor Bahru,

‘which should include planning for pedestrians.
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and beautification of the urban environment.
Other commercial centres. will be planned in con-
junction with housing estate developments and the
Pasir Gudang proﬁect. (See Fig. 2.9)

Fig. 2.9 Future Location of C.B.D,

iy Johor Bahru C.BD. -ﬁE'ICOmmercial Centre

Nature Conservation

It is important that long~term planning

include a plan for congerving nature and open

space for the people’'s physical and psychological -
well-being. 'An.environmehtal'infrastructure of
coastal greeh and parks, and a bﬁffer_green_for
the expressway should be planned. (See Fig. 2.10)



Fig. 2.10 Coastal and Buffer Green to be Conserved

P b
AR

filh coastal Green Zone Biiffer Green
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Population and Employment Distribution Plans

Future'?OPulation bistribution

The future spetial patterns of urbanization and

populatlon dlstrlbutlon are, to a large extent, being

lshaped by the forces of large-scale residential devel-

opments in the Study Area for which commitment has been
made. In partieular,_to-the east of the Study Area
lies the Pasgir Gudang New Town and Industrial Conplex
development where a total. populatlon target of approxi-
mately 235,000 is expected to be achieved by the year
2000. Another major concentration of population due

to commitments to develop residential areas lies to

the northwest of. MPJB, namely the Senai/Kulai'—'Johor

Bahru corridor where a population of about 245,000 1s

‘expected. With the establlshment of this broad popu—

lation distrlbutlon framewqu, the populatlon of MPJB
in 2000 can be calculated to be approximately 520,000,
given the target population of 1 million‘planned for
the entire Johor Bahru dlStrJCt (See Flg. 2.12).,

Thus, the future populatlon in the Muklms of
MPJB and Plentong is expected to be 520 000 and 235,000 -

by 2000. The populatlon distribution in the other

muklms is similarly obtalned by taking into account
commltted re51dentlal developments within the mukim in
questlon. The population distribution by nukims is
shown in Table 2.13.

The major determiﬁaﬁt in.populatien'growth'in the

, StudyaArea is residential developﬁentsrwhich inciden- -

tally are also largely private enterprises. Notﬁith—-

standlng the fact that these developments are commltted
and . can‘ proceed' there are still strong manlpulatlve
forces of the market mechanlsm at play. that may sllghtly
alter the future. pattern of urbanlzatlon, It would not
be surprising if some commltted Schemes fall to 1mmedl~
ately materialize or if some are scaled down due to

intervening factors such as the loeatlon of a scheme,
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, in 2000
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Fig. 2.12 Population Hierarchy by Muk
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the quality of construction, prices of houses in
relation to the effective hcousing demand of potential

owners and availability of credit and loan facilities.

A rapid succession of housing developments and the
natural increase in popuiation will tend to concentrate
future population within MPJB as can be seen by the
increase in gross density from 20.7 persons per hectare
in 1980 td 52.3 persons per hectare (See Table 3,14).
Based on SPU'S standard classification*, MPJB can be
considered a low~density area which will develop into
a medium-density region. All other mukims can be ex-

pected to remain low-density areas even in 2000.

In terms of net residential &ensity, MPJB has an
existing density of 97.3 persons per hectare, and this
will increase to approximately 127.4 persons per hectare
by 2000.

Tow Density: 27*40=QErSOhs/ha
Medium Density: 45-67 persons/ha
Medium High Density: 72-148 personsg/ha

High Density: _ 151 persons/ha



Takie 2.14 Future Gross Distribution by Mukims in the Study Area, 1870--2000

(rersons/hectare) .
tgii; Mukim 1970 1980 1990 2000
'MPJR 12.63 20.69 33.38 52.33
Jelutong/Pulai 0.93 l.lé 2.44 4,42
E Pelentong 1.09 1.86_ 4,02 11.59
% | sedenak 0.57 | 9| o0.72 | & 0.77 | % 0.91 | 3
2 Senai/Kulai 0.84 S 1.20 o 1.43 o 1.85 10
% Sg. Tiram 0,34 .0.38 0.42 0.47
N Tg. Kupang 0.55 0.58 0.63 0.68
Pebrau 0.89 . 1.00 .21 | 1. 38
N Kota Tinggi 0,59 0.79. 1.02 1.29
Ulu Sg. Johor 0.27 0.34 0__43 0.53
H | Primary aArea 1.24 1.85 2. 85 4.29
% Johor Tama 0.22 ol 0.37 | % -(—)——6g by ?;i 18
: Pantai. Timur 0. 22 o 0.23 o 0.26 0.31 o
EO: Pengerang 0.39 0.36 0.46 0.59
Sedili Kechil 0.01 0.02 0.02 0.03
Tg. Surat 0.06 0.60 -0.87} 1.26
Api - Api 1.40 1.40 l1.67 2.01
Ayer Baloi 0.80 0.77 0.92 |- 1.08
Ayer Masin 1.40 1.40- 1.59 1.80
z Benut 1.11 1.09 1.25 | . 1.48
| deram Batu/P. Raja| 1.17 | .| 1.37 || 1.72| 5| 2.4
§ Pontian 1.25 i} .2.00 2. 3.83 f} 4.88 | o
Rimba Terjun 2.67 2.12 2.54 | 3.03
Serkat 1. 25 1.17 1.48 | 1.81
8g. Karang 0.46 0.31 0.37 0.43
Sg. Pinggan | 1.06 0.99 1.24 S L.48
Secondary Area 0.62 0.73 1.00 1.28
‘Total Study Area | 6.94 1.32 1.97 2.87

61
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Future. Employment Distribution

The plan for employment distribution is made on
the basis of the land use plan and the total employment

projection made in this study.

Classification of employment used in distribution

is as follows:

Primary : Agriculture, Fishing, Forestry and
Mining

Secondary : Manufacturing and Construction

Tertiary : Commerce, Financing, Transportation

and Communication and Services

There are no available data for employment by work
place in the pdpulatibn census. However, the data froﬁ
the Home Interview Survey conducted for this study are
available, and these form the basis for the estimate

of the existing employment distribution.

1) Primary Industriesg

The Scale of employment in primary industries
is expected to increase slightly in the future.
The amount of land used for agriculture will dras-
tically descrease in urbanized areas, but on the
other hand such land will be developed in rural

areas.

2) Secondary Industries

The projections for these industries arxe

calculated in the following manner:
(Future industrial area) x (Employment.density)

The following employment densities are assumed:

a. 125 workers/ha. (Pasir Gudang free trade zone)
" b, 100 workers/ha (MPJB and Pasir Gudang area)
c. 75 workers/ha (the rest)

The sizes of future industrial areas are based

on the land use study.



- Tertiary Industries

&3

The projections for these industries are

calculated in the same manner as with gecondary

industries.

(Future commercial and
institutional area)

x (Employment density)

The following employment densities are assumed:

1. Commercial Area

a. 600 workers/ha
b. 200 workers/ha

c. 100 wofkers/ha

d. 80 workers/ha

2. Institutional Area

a. 50 workers/ha
b. 20 workers/ha

c. 10 workers/ha

{C.B.D. in MPJB)

‘(Neighbourhood shopping
-centre)

(Inside of Jalan Tampoi in

MPJB excluding the above-
mentioned area)

(Outside of Jalan Tampoi in
MPJB)

(C.B.D. in MPJB)

(Inside of Jalan Tampoi in

MPJB)

(Outside of Jalan Tampoi in
MPJIB) .

The employment figures for the Pasiry Gudang .

Area used in thé‘Cdnceptual Plan for Pasir Gudang

New Town were calculated by Nikken Sekkei.

" The results of'the_diStiibution.by mukims are .
shown in Table 2.15 for the year 1981 and in Table

- 2.16 for the year.ZOOO.
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Table 2.15  Employment Distribution by Mukims in 1981

{person)
Primary Secondary Tertiary Total

Johor Bahru .
nistriet 43,430 49, 700 §1,210 lﬂJ{OQO
MP3B 1,460 23,560 41,870 66,890
Plentong 6,880 19,490 1,980 28,380
Pulai 7,316 816 1,407 9,539
Senati/Kulai 8,000 5,260 4,570 17,830
Sedenak 7,602 BT 890 8,588
Tebrau 6,457 332 813 7,602
5g. Tiram 5,71% 146 380 6,241
Kota Tinégi 10,780 1,482 2,226 14,488
Kota Tinggi 5,654 1,335 2,013 9,002
Ulu Sg. Jochor 5,126 147 213 5,486
Primary Area 54,210 51,182 54,136 159,523
The Rest in -
Kota Tinggi 13,180 1,698 1,574 16,452
Pontian . .
District 29,300 6,140 7,290 42,704
Secondary Area 42,480 7,808 8, 864 59,152
Total 5tudy 96,690 58,990 63,000 218,680
Area
Source: Total Employments in 1980 axe broken down using 1981

Home Interview Survey Data.

Table 2,16 Future Employment Distribution by Mukims in
Study Area in 2000

{Person)

Primary - _ Secondary Tertiary Total
Johor Bahru C e .
District 46,9590 217,040 131,560 395,190
MPIB 590 102, 300 89,950 192,340
Pientong 6,520 85,580 25, 760 117,860
Pulai 8,980 13,590 6,610 29,180
Semail/Kulai 8,480 11,960 7,330 27,780
Sedenak . 8, 330 1,300 640 10,270
Teb;au 7,920 1,920 790 10,630
Sqg. Tizam 58,770 390 480 6,640
¥ota Tinggi 13,210 4,930 4,020 21,960
Kota Tinggi 6,930 4,540 3,660 15,130
Ulu Sg. Johar 6, 280 “190 360 - 6,830
Primary Area 59,800 . 221,770 135,580 417,150
The Rest in
Kota Tinggi 28,430 4,060 4,600 37,490
Pontian : : )
District - 24,370 19,?90 15,370 69,330
Secandary hrea 63,800 23,650 19,370 | 106,820
Potal Study ) y
Area " 123,600 245,330 154,950 523,970
Source: Study Team Estimates 1981.
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(Genearal

The forecasts of future traffic demand for vehicles

and bus passengers are made separately in this chapter.

The future traffic demand will vary depending on
Governmenlt policy; for example, if a strategy to en-
courage the development of public transport is carried

out, private vehicle traffic demand may decrease.

First, future demand in the case no strategy for
reducxng traffic demand is carried out is estimated ln
this study. This case is defined as the base situation

in this report.

After examining the future transport problems which
may arise in the base situation, other cases will be '
studied in order to assess the effectiveness of the

specific strategies.

Although the estlmatlon of vehicle trips is made
by type of vehicles, the final figures are expressed by

using the followiny passenver cay unit.

Table 3.1 Passenger Car Unit

Car _Vah Med, Lorry| Heavy Lorry Bus Motorcycle

p.c.U.[1.0[ 1.0 2.0 3.0 { 3.0 0.75
Procedure

The procedure for predicting future traffic demand
is shown in Fig, 3,1,

First, the future demand for vehicle trips'is esti--
mated based on the analvs1s of existing conditions

derived from traffic surveys.

The models for the estimation of traffic demahd are
established by analysing the relationships between ex-

isting traffic demand and socio~economic data.
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Fig. 3.1 Procedure for Traffic Prolectmn under the
Base Situation

Traffic Surveys ]_ | present Socio-economic

1 . and Land Use Data

Present Traffic Condition
Vehicle Trip, Pexson Trip

.
Future Land Use
Population and Employ-

] ment
i } .
Model Building - Model Building
for Vehicle Trip for Bus Passenger Trip
L TN
r -
Estimation of Estimation of Future
vehicle Trip Demand Bus Passenger Trip. Demand
frip Production _ Trip Preduction
Trip Generation/Attraction o Trip Generation/Attraction
Trip Distribution Trip Distribution

Road Network
Pus Network

I

h

Traffic Assignment
Vehicle Trip
Bus Passenger Trip

Based on the future socio-economic framework of the
Study Area, trip production, trip generation and attrac-
tion and trlp dsstrlbutlon are predlcted by uSLng the

traffic model as shown above,

Finally, the_future traffic demand in terms of 0-D
volumes is allocated to the road network to obtain the
traffic volume on each road link. The traffic assign-
ment is made for several alternative road networks in

order to find the effects of proposed road projects,

The base case of the alternative networks consists
of the existing network and the road projects for which

commitment has been made under the Fourth Malaysia Plan.
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Bus passenger demand is predicted in the same way

as vehicle'trips.

3-2 Prediction of Vehicle Traffic Demand

1 Model Formulation

(1) Trip Production

Generally trips are classified according to

the following four types; i.e. internal trip, ex-

ternal trip, through trip and trip from specific

terminal facilities.

The specific terminal facilities in the Study

Area are the port at Pasir Gudang and the airport

at Senal.

a) -

Internal Trip

The internal trip production is estimated by
multiplyihg the number of vehiclesﬁby unit tfip
production, which can be derived from the Car
Owner Interview Survey conducted by the Study

Team.

As already stated, the ownership rates for
private cars and motorcycles are expected to

increase in the future.

Tt has been proven empirically in major cities
that the unit trip production has a tendency -
to decrease as ownership rises; i.e. the number

of trips per car decreases as the number of

-cars per person increaes.

Theréfore, the future unit trip:production was
estimated by using the relationship between the
number of trips per car and the ownership fate
by traffic zone, which was also obtained from

the Car Owner Interview Survey.

External and Through Trips-
The growth rate of external and through trips
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is dependent on the growth of social, economic
activities in the external area as well as the

internal area.

The estimate was made on the assumption that in
the case of cars, motorcycles and buses, the
increase of trips is closely related to the in-
crease in the number of vehicles and population,
and that the increase of trips for lorries is
related to the GRP growth.

c) Trip Prbduction from Specific Terminal Facilities
Trip production from the Johor Port is estimated
on the basié of its handling cargo volume by
each commodity type, and trip productioh‘from
the ailrport at Senai is based on the number of
passengers arriving and departing. The expan-
sion plans of the terminal facilities and relat-~

ed projects such as the construction of new
rallway branch line to Johor Port were also taken

into consideration.

g;ig Generation and Attraction

For estimating trip generation and attraction,
a regression model was employed. The general formu-

la is as follows:-

Y = a + bxy + cxp + dx,

where Y : trip generation or trip attraction by
zone
X1, %2, X3 : explanatory variables by zone such as

population, employment etc.

a, b, ¢, d : constants

After examining various formulae by changing
the combination of explanatory variables, the
formula was calibrated by type of vehicle by genéraw

tion and attraction.



Trip Distribution

For estimating trip distribution, two methods
are representative. One is the present pattern
method and the other is the model method.

The former is used for short-term estimation,
while the latter is for long-term. in the Study
Area, rapid urbanization as well as various pro-
jects for infrastructural and indhstrial develop-
ment many alter the pattern of traffic flow. Ac-
cordingly the model method was selécted, and a
gravity-type model, one of the most common models,
was employed in this study. Tﬁe formula is as
follows:~

Tij = K.Gi*.a3P.pi"T

where tij : number of trips between zone i and j

Gi : total number of trip generation in
zone i _

Aj @ total number of trip attraction in
zone Jj

Dij : distance between zone i and j

K 1+ constant

a, b, r: exponential factor

‘Traffic Assignment

When there exist several alternative routes
for travel, the driver chooses one according to
his decision criteria. The criteria may diffex
for individuals, but the main factors are travel
time and'vehicle—oPerating cost. MOst'drivers
tend to éhoose the best route so as to minimize
travel time and operating cost. In order to ex-
press these factors as an indicator, the concept
named "Impedance" is introduced. Impedance.of a

link is expressed by the following formula:-

I, = Ct'Ti + C

i .Di (for non—-toll -links)

d

Cpes T C'Di (for toll links)

Iy = G

il
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where Ii : the impedance of link i

Cp ¢ time coefficient in impedance
per hour

T, : the link's time in hour
1 {(non~toll links)

the average service time at the

toll booth (toll Iinks)

Cq ¢ distance coefficient in impedance
per km

D; ¢ the link's distance .

{(non-toll links)
the link's toll{toll links)

C : toll coefficient in impedance per
dollar of toll

The coefficient Ct and Cq are determined by

using time value and vehicle operating cost.

Hence, the traffic demand of each O-D pair is
to be assigned so as to minimize the total impedance

of the route.

The time éost of each trip is estimated by
multiplying the wnit time value of passengers by
the average occupancy rate by type of vehicle. The
unit time value is calculated by using the monthly
household income and the monthly working hours}
taking into account differences among car owners,
motorcycle owners and nonfvehicle_owners. The cal-

culation results are . shown as follows:-

Table 2.2 Time Value by Vehicle Type

(in 1981 prices)

Value bf Vehicles | Value of Pasgsendgers
(M$ /hour/car) {M$ /hour/person)
Cars 2.74 1.52
Buses 20.70 0.69
Motorcyéies 0.93 0.77

Note : The average occupancy rate is as follows: «

Passenger Car : 1.8
Motorcycle : 1.2
Buses : 30

Source : Study Team Egtimate
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The vehicle operating cost is composed of run-

ning cost, which increases proportionately with

mileage, and fixed vehicle cost, which depends on

time.  The unit running cost at the optimum speed

and the fixed vehicle cost are estimated as shown
in Table 3.3.

Table 3.3  Unit Running Cost and Fixed

Vehicle Cost
{in 1981 prices)
Unit Running Cost Fixéd Cost
#£/km M$/vehicle /hour

Lo Tassenger 14.0 | 0.74 -

2., Taxis 12.3 3.38

3. Lorries 33.8 3,75

4. Buses 33.4 7.39

5. Motorcycle 5.0 -

Source : Study Team Estimate

~The running cost also varies ‘according to

travel speed on the roads. Therefore, the relation

-

ship between the unit running cost and travel speed

is established.

The travel time of a link varies according to
the traffic volumes on the link. This relation-

ship is taken into account by using the following

Formula.,
T = TO + a. To' (g)b |
where T . estimated travel time of the link at
volume V '
T : free flow link time
C : link capacity

a, b : coefficients determined by emirical
data
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2

Results of Traffic Forecast

(1)

Trip Production

~ The average daily number of trips in the
Primary Study Area was projected by type of trip
on the basis of the results of traffic surveys and

vehicle ownership projection.

As shown in Table 3.4, the daily trip produc-
tion in terms of passenger car unit (P.C.U.) will
grow from 462,000 in 1981 to 1,424,700 in 2000 with

an annual growth rate of 6.1%.

Table 3.4 Trip Production
(in 1000 P.C.U.)

Annual Growth
1981 2000 . Rate (%)
Internal trips 411.9 1,263.9 6.1
‘External and _
Through Trips 50.1 160.8 6.3
Total 462.0 1,424.7 6,1

Both types of trips are expected to increase
at almost the same growth rate during the coming

two decades.

Table. 3.5 shows trip production by-type of
vehicle. The numbers of trips by cars and lorries
grow at a higher rate than other vehicles, reflect-

ing the higher growth of vehicle ownership.
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Table 3.5  Trip Production in the Primary Study Area

{in 1000 P.C.U/day)}

: o ' Annual Growth
Type of Vehicle 1981 2000 Rate (%)

Car Work and School| 67.3 171.2 5.0

Businesg Trip 26.6 99,2 7.2

Private Trip 48.9 180,2 7.1

Going Home 89.4 332.8 7.2

-Total 232.2 783.4 6.6
(492.2%) (53.2%)

Taxi 0.6 1.5 4.9
o (0.1%) (0.1%)

Bus 18.3 46.8 5.1
) (3.9%) (3.28%)

Lorry 168.5 | 383.9 6.9
_ (23.0%) (26.1%)

Motorcycle 112.0 257.4 4.5
(23.8%) {(17.5%)

Note : Percentage in bracket

(2) Trip Generation and Attraction

Future trip generation and -attraction were
calculated by using the future population and em-—
ploYment distribution. Fig. 3.2 shows the average
daily trip generation by sone. A high rise in trip
generation can be found in Pelentong and the pea'.
ripheral area of MPJB, while the growth in the
C.B.D. area and the surrounding rural area of Johor .
Bahru ~ Pasir Gudang Corridor remains at a relative-
ly_iow level, reflecting their respective popula-
tion growths.

(3) Trip Distribution

‘The O0-D table of future trips is estimated by
applying the future trip generation and_attractidn

to the gravity model mentioned above.

Téble_3.6 shows the O-D volumes in 1981 and
in 2000. It is noted that the trips related to
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Pelentong, particularly the trips between Johor
Bahru and Pelentong and within Pelentong increase
remarkably due to industrial and housing develop-

ment projects in the Pasir Gudang area.

Although the growth rate of intra-urban trip
within MPJB is moderate, the absolute number of i
incremental trips is significantly large; approxi-
mately 450,000 P.C.U. will be additionally generat-
ed by 2000.

Tahle 3.6 Vehicle O—D Table

{(in 1000 P.¢.U/day)

n Othexr Area
Year MPJB Pelen- within bxternal Total
tang Internal Area

0 . RArea
J— 1981 | 265.7 5.2 13.2 11.6 2957
2000 | 712.9 61.7 68.8 38.2 881.5
Pelenton 1981 5.2 9.8 1.8 1.7 18.5
e 9 2000 59.9 | 188.1 11.5 7.0 266.5
Other Area with~| 1981 13.2 2.2 45.6 6.9 117.9
in Internal Area| 2000 57.1 9,9 94.1 19.4 180.5
: 1981 12.0 2.2 7.3 8.4 29,9
External Area 2000 37.2 8.7 22.3 28.0 95.2
Total 1981 | 296.1 19.4 117.9 28.6 462,0
: 2000 | 867.1 1 268.4 196.6 92,6 |1,424.7

Source : Study Team Estimate

Table 3.7  Traffic Volume and Road Capacity at the
Boundary of MPJRB

(in 1000 p.C.U./day)

: Traffic Demand | Road Capacity | Traffic Demand
P year Capacity
b

) fur ta)/ (o)

Johor Bahru - 1981 24.6 16.0 1.34°
Senai 2000 130.5 168.0 ¢.78
Johox Bahru - 1981 21.7 16.0 1,38
Kota Tinggi. 2000 43.9 16.0 2.74
Johor Bahru -~ 1981 21.3 27.0 a,79
‘Pasir Gudang @ 2000 155.0 85.0 1.82
Johor Bahru - 198 25.5 a1.0 0.31
Singapore 2660 83.3 81.0 1.03
Johor Bahru - 1981 10.9 9.0 1.21
Pulai . 2000 46.6 9.0 5.18
Total D1l | 104.0 149.0 0.70
i . 2000 459.3 359.0 1.28

Wote : Road capacity in 2000 shows the total capacity of the
existing roads and the project roads committed under the
Féurth Malaysia Plan.

Source: Study Team Estimate



Fig. 3.2 Vehicle Trip Generation by Zone
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Present Traffic Volume on Traffic Lines

Fig. 3.3
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fig. 3.4 Projected Traffic Volume on Traffic Lines in 2000
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In Table 3.7, capacity represents the total

capacity of roads in the corresponding direction.

For example in the case of Johor Bahru - Senai,
the present capacity is only that of Federal Route
One which has 2 lanes as of 1981, while the capacity
in the year 2000 is counted as the total capacity
of the expanded Federal Route One and the Toll Ex-

pressway.

At present, road.capacity is roughly sufficient
except for the section Johor Bahru - Kota Tinggi,
since in the case of Johor Bahru - Senai, capacity

is now being expanded.

However, in the year 2000, traffic demand will
exceed capacity in many sections, particularly in
sections such as Johor Bahru - Pasir Gudang and

Johor Bahru - Pulai.

Traffic Volume on Traffic Lines

Figs. 3.3 and 3.4 show the dailv traffic volume

on traffic lines in the year 1981 and 2000 respectively.

In comparing traffic volume on traffic lines in 2000 with

that in 1981, the following findings can be noted.

(1)

Traffic Volume on C.B.D. Cordon Line on Johor Bahru

The daily traffic volume on the C.B.D. cordon

line is as follows:

Tahle 3.8  Traffic Volume on C.B.D
Cordon Line

Daily Traffic Volume |Percent Increase

1981 201.6 thousand P.C.U.

2000 454 .8 thousand P.C.U. 226%

The results indicated that if the existing
service level on the road is to be maintained, it

will be necessary to increase traffic capacity



2.3 times th e present level by the year 2000,

(2) MTraffic Volume on the Boundary of Johor Bahru

Table 3.7 shows a comparison of traffic

demand and road capacity at the'boundary of MPJB.

Traffic demand will grow about 4.4 times the

present level in the coming two decades.

3-3 Estimate of Bus Passenger Demand

1 Total Demand of Bus Passengers

Based on the results of the Home Interview Survey
in 1981, the total demand of bus passengers in the

future was estimated as shown in Table 3.9,

Table 3.9 Total Number of Bus Passenger in the
' Primary Stutly Area

. . '(Person/day)

Purpose 1981 2000 | Growth Rate
Work 20,685 | 31,206 | 1.51
School 57,674 | 130,746 2,27
Business 727 1,410 | 1.94
Private 10,394 | 21,327 | - 2.05
Home 82,857 | 186,147 2,25
Total 172,337 | 370,836 2.15

Note : The figures are the total passengers for
gcheduled buses, factory buses and school
buses. '

Although the ratio of bus passengers to popuiati¢n
(rides per capita) will decrease as shown in Fig. 3.5,
the totai number of bus passengers will grow mére than
double the existing level, refiecting.the.population
and employment growth in the Study Area,

81
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Fig. 3.5 Trend of Per Capita Bus Rides
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Trip Generation and Attraction

Future trip generation and attraction bus passeng-
ers were estimated by using the same type ol regression

model as with vehicle trips.

The result is shown in Fig. 3.6 together with the
existing trip generation. As can be seen, the growth of
trip generation in the peripheral areas of MPJB is ex-

tremely high, reflecting the high population growth,

Totat Person Trip Production and Modal Split

As described above, the prediction of vehicle traf-
fic demand and that of bus passengers were made separate-

ly.

By combining both estimates, the total person trip
production was calculated in this section to examine

whether these estimates were relevant or not as a whole,

Converting the vehicle trip_éroduction_t@ person
tfip production by taking_ihto accdount the average oc-
cupancy by vehiclé'type'and by trip pﬁrpose,-the total
trip production is obtained, According to this calcula-

tion unit trip production per person will grow from 1,55

" in 1981 to 1.80 in 2000 as shown in Table 3.10,
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Fig. 3.6 Bus Passenger Trip Generation 1981 & 2000
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Table 3.10  Unit Trip Production ner Person

Unit Trip Production per Pexrson

1981 2000
Total Person Trips 713,600 1,917,000
population | 459,000 | 1,067,000
Unit Trip Production per Person 1.55 1.80

Note : Excluding the trips on foot, bicycles,
taxis and lorries

To compare the unit trip production per person
with that in othexr cities, the relationship between unit
trip production per person and car ownership is plotted

as shown in Fig. 3.7.

Fig. 3.7 Cdmparison of Unit Trip Production

per Person
. 04
_—'"'—-.-.
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/"’E—‘

g O—_/.—‘ .
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The estimates in this study are found to conform

to the growth curve of unit production per person.

Table 3,11 presents the person trip production
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in the Primary Study Area by mode and by trip purpose.

Notably, the percentage share of bus use will

decrease for all trip purposes, reflecting car owner-

ship growth.

This tendency is acceptable considering the past

trend observed in other cities.

As a result, it can be gaid that the estimates of

future traffic demand for both vehicles and bus passeng-

ers are reasonable and are neither. overéstimated nor

underestimated.
Table 3.11  Total Person Trip Production by Mode by
Purpose R
: (in 1000 persons trips)
_ 1981 ~ 2000
Trip Purpose | Private N Private b -
Vehicles Buses loﬁal. Vehicles .Buses Total
No. of | 1949 20.7 | 44,9 288.7 | 31,2 | 319.9
Work Trips _ }
3 (83.0) | (17.0) [(100.0)|  (90.2) | (9.8)| (100.0)
No. of o . o :
. 25, . .5 83, 7 .
school Tripe 8 57.7 | 83.5 83.0 | 130.7 | 213.7
% (30.9) | (69.1)(100.0) (38.8) | (61,2)} (100.0}
; No. of 45.4 0.7 | 46.1 ] 160.9 1.4 | 162.3
Business Trips - _ : g ) _
' % (98.5) |  (1.5)|(100.0) (99.1) {0.9)] (100.0)
} . — 1 o
L oNooof 1 4h9. 4] q0.4 | 139.8 ] a38.2 21.3 | 459.5
Private Trips _ o ;
Ly (92.6) (7.4) | (100.0) (95.4) (4.6)] (100.0)
' No. of | 515 4 | "g2.9 | 206.3 575.4° | 186.1 | . 761.5
Home Trips » B ST S
% (72.0) | (28.0)[(100.0)%  (75.8) | (24.4)| (100.0) -
No. of ¥ 5457 | 172.3 | 713.0 | 1,546.2 | 370.8 |1,917.0
Total Trips _ s T o : 1
% (75.8) | (24.2)](100.0) {80.7) | " (19.3)] (100.0)

Note : Private vehicles:_PéSsenger Car and Motorcycle -

" Buses

Source:

Study Team Estimate

' : Scheduled bus, school bus, factory bus
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3-5

Foreseeable Problems

(1)

(2)

(3)

With a rapid population growth and a steady
inerease in household income, the number of cars
will increase tremendously in the Study Area.

Accordingly, a serious problem in terms of
road and parking capacity can be expected both

within MPJB and itg surrounding area.

Within MPJB, the growth rate of traffic demand
is relatively speaking not so high — about 2.7

times the existing level —- however, the increase

©of trips between 1981 - 2000 is huge; i.e. about

450 thousand P.C.U/day. 1In particular, on the
C.B.D. cordon line, the increase in volume will be
more than 250 thousand P.C.U/day. These traffic
demands require a vast amount of investment to
expand the road and parking capacity; otherwise,

chronic traffic congestion cannot be avoided.

A similar problem is expected on the toéds on
the outskirts of MPJB. By the year 2000, the traf-
fic demand on the boundary of MPJB will increase

about 4.4 times the present demand. The road

‘capacity, therefore, will fall short of meeting

the future traffic dEmand, particularly on the sec-
tions between Johor Bahru and Pasir Gudang, and

between Johor Bahru and Pulai.

In additien, the conétrﬂétion‘of:the Toll
Expressway 1s expected to be completed'by the year
1986. When it is open to traffic, thefe will be a
large inflow of vehicles into Johor Bahru. Unless
an adequate approach road is provided, the roads
around the exit of the Toll Expressway will suffer

sericus congestion.
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. Planning Target

Background

By the year 2000, the population will have increas-
ed from 0.6 million to 1.4 million and about 11,000
hectares of land will be developed for urban activities
in the Study Area. The economic development will result
in a large increase in transport demand: 3.2 times the
present’ vehicular travel demand. In addition, the basic
transport structure in the Study Area will change with
the completion of the Toll Expressway and the Pasir
Gudang industrial and port developments. Thus, the de-
velopment of the tranéport network is urgently needed
to meet increased travel demand and to promote further

economic development.

Objectives for the Developmeht of the Transport. System

The followihg'are the objectives in creating a
better urban trahsport system:

a. to maximize the behéfits to the urban economy ;

b. to ensure mobility of the residents:

c. to minimize resource,conSUmption;

d. to prOvide_a safer means of transport;

e.-to'creaté and maintain a high quality of urban
envirbhment; _

f. to maintain social éqﬁity for transportation of

the urban poor.

Choice of Solutions
Général |
Tﬁe alternative trans?ort_solutionsIWill be discus-
ed in this sectidh.with the'planning target in mind. |
A distinction can be.made.between'the pfobleﬁs of

built-up areas and those of less developed areas where
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future growth and expanéion are expected. TIn the former,
which lie mainly inside Jalan'Tampoi, expanding the road
network extéﬁsively will be difficult without large ex—
penditures and larQeQScale replacement of established
buildings and activities. In the latter, the road net-
work is deficient in many plaCeé and must be extended

if the expected future.developments are to materialise,

but because these are largely uﬁdevelOped areas., There

is sufficient space to do this at relatively low cost

without creating major disturbances. The analysis there~
fore deals separately with the urban area inside Jalan

Tampol and the outer areas lying outside Jalan Tampoi .

In the urban area, it is not always feasible or de-
sirable to provide the transport capacity to meet future
demand for whatever mode. A more appropriate objective
is to meet the demand by a combination of methods, that
will not only include road construction but also measures
that will make more effective use of the transport space

available.
‘These strategic measures are summarized below:

1. effective use of existing transport facilities;

2. effective use of passengel car;
3. improvement and/or expansion of transport system;
4. introduction of innovational bus and/or public

transport ‘system;
traffic restraints;
6. traffic engineering and management;

7. road improvement and construction.

For establishment of transport solutions, five (5)
corridors within MPJB and four (4) outside MPJB are
defined:

They are as follows:

1} Within MPJB

a. C.B.D.

b. Eastern Corridor
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¢. Western Corridor
d. Proposed inner ring corridor

e. Jalan Tampoi corridor

2} Outside MPJB

a. Johor Bahru
b.. Johor Bahru
¢, Johor Bahru

H

Pasir Gudang corridor

!

Kota Tinggi corridor

1

Senai/Kulai corridor

d. Johor Bahru - Pulai corridor

Strategic measures adopted for each of the corridors
are summarized in Table 4.l. TIn the C.B.D. of MPJB, a
combination of measures including the effective use of
‘existing transport facilities, traffic restraints and
traffic engineering and management and so forth may.be
ﬁecessary. On the other hand, in the Johor Bahru -
Pasir Gudang corridor, it may be necessafy to prepare the
infrastructure as by road improvement and construction
and introduction of an innovative bus and other public

transport systems.

Table 4.2 shows the inter-relationship of these
strategic measures:and the timing of their implementa-
tion. © For the Short~term transport plan, the following

strategic measures may be adopted,

a. Effective use of existing transport facilities.

b. Effective use of passenger car. . N

. Impfovement and/ox expansion of bus transpoft
system. '

d. Traffic engineering and management,

For the longer-term plan, the following measures

are the most vital.

" a. Road construction and improvement.,
b. Introduction of innovative bus and other public
transport systems,

¢. -Traffic restraints.
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Control PFactors

In the search for transport solutions, there are

five (5) major factors to be considered: demand, cost,

external effects, effectiveness and institutional ef-

fects.

1)

2)

4)

Demand
The future traffic demand of the base situa-
tion has already been described in detail in Chapt-

er 4.

Cost

Various programmes and projects will be imple-
mented to achieve the New Economic Policy (NEP).
The Federal Government has allocated about 2,700
million for Johor State under the FMP and about 23
per cent of this budget is allocated for infra-
structure development including transport, communi-

cation and public utilities.

The other cost factor is whether Johoreans can
afford transport services. It is necessary to pro-
vide adequate service for residents who are willing

to pay the cost,

External Effects

Any transport system may have external effects

including environmental and social effects, These

can be important and need to be carefully examined

in the evaluation process.

Effectiveness _ _

It must be understood that a proposed trans-
port plan, whatever its theoretical potentials,
has to be effective. A new transport syétem,3if-

introduced, is of little use if people will not

~employ it. The effectiveness of each solution in

meeting demand and minimising undesirable external
effects must be balanced against the cost of the

solution.
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