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11.1  AIMS OF THE STRUCTUR
FOR SMA = PLAN

The aims of the structure plan tor SMA are basica!ly derived from the national and ro-
gional development context mentioned in the sections 1.1 of Part 1 and 6.1 of Part li

As described in that section; it is a basic conecept in this study that a dual system is es-

1ablished in order to realize the national and regional targets: one is the industrialization
system and the other is the distribution system.

This dual system sumuitaneously has to possess a capdcaty to accommodate the popula-
tion increase in the urban area.

The aims that can be achieved with the formation of these systems, can be stated as
follows:

From a sacio-economic point of view, they are;

—- to ensure the urban economic growth by making the best use of the economies of
agglomeration, and '

- 10 raise the income levei and to ensure the soc|a| and living stability based on ‘an
appropriate distribution of benefits.

In terms of the physical structure,
-- to develop urban facilities for industrial, living and communication activities, and

-~ to develop an orderly physical environment so as to activate the urban facilities de-
veioped.

To achieve these aims, the structure plan has to be endowed with the following pro-
gramme: '

In the first step, the availability of development resources such as labour fotce, materi-
als, transportation facilities, water, financial fund and so on is-examined in the direct
influence area of the plan and the comprehensive availability checked to find out the
“bottle neck” factors.

in the second step, through feasihility examinations, more expensive and much wider
area resources are taken into account to prepare the plan. The third step is to try to
maintain the htgher level of social and individual living standards with environmental
conservatlon “The third step targets should exist beyond the actua| structure plan pre-
pared for the comprehenslve and balanced sectors.

11.2 PLANNING OBJECTIVES TO COPE WITH
"~ PROBLEMS

The objectives of the plan are basically derived from the aims mentioned in the former
section 11.1 and simultaneously they have to cope with the existing problems Based
on this recognition, the objectives are identified together with a general observation of
the problems existing in study area.

The problems are classified into two categories: socio-economy and physical structure.

11.2.1 OBJECTIVES FOR THE SOCIO-ECONOMIC SECTOR

{DENTIFICATION OF PROBLEMS

Based on the study résults of existing conditions, the following problems concerning the
urban activities in SMA are generally applicable. '
— The growth performance of the economy is low, compared with the national level.

— The incentives for economic investment are slight, because: the administrative and
management functions are over-accwmulated in Jakarta. :

— A harmonious constitution is undeveloped between the industrial sectors because of
the larger proportion of the population engaged in the tertiary sector.

— Percapita income is comparatively low, and the low inceme group is in the majority
because of high latent unemployment. :

— Labour force with suitable skills for a modern industry is in short supply because of
lack of vocational training.

— The capability for the formation of domestic capital is immature.

ESTABLISHMENT OF OBJECTIVES

in order to cope with ali of the problems above, one of Basic objectives is to establish an
appropriate industrial structure by an encouragement of the manufacturing sector.

The development of incentives for industrial investments should be given prlonty for’
the achievernent of thls objective, and suitable incentives can be considered as follows:

- Deve!opmenl of mhastnucture supportmg industrial actwutles

— Deveiopment of an adm:mstlatwe system mteqratmg the velevant authorities to the
industrial-encouragement administration. In terms of this development, a partial
localization of administrative decisions as well as simplification of investment pro-
cedures is to be considered.

— Aggressive inducement of foregin investment and modern industries, whose purpose
is to modernize existing manufacture through a mutaal relationship as well as to
create employment opportunities.

— Up-gradi'ng of production technology through worker training courses,

The other significant objective is to ensure the residents’ lives to cope with the problems
described in the former paragraph.

There exist various factors influencing the residents’ social fives. These factors should be
maintained and simultaneously advanced by the opportunities of occupying a dwelling,
education, employment, participation in community and so on. Above all, dwellings
should be provided for al! citizers to ensure their social lives.

_ Al of the residefits must perform a role in the economic activities of the Study Area.
The opportunities of employment, therefore, should be provided for all of the per-
sons required, and a minimum wage should be ensured for labourers. :

— All citizens must be able to enjoy cultural lives. The urban public services, recreation
and the urban amenities should be equally available to all residents.
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— Heallhy' lives should be ensured, free from any fear of diseases, and simultaneousty
the apportunity o receive medical treatment should be equally available to all resi-
dents.

11.2.2 OBJECTIVES FOR PHYSICAL STRUCTURE

IDENTIFICATION OF PROBLEMS

A central problem of the existing physical structure is that the fallowing three signifi-
~cant systems for urbanization are not yet sufficiently developed.

- The system to control and io promote an urban expansion does not yet axist. This
fact is found in the disorderly urbanization such as sprawl, illegal occupancy, housing
location on unsuitable land, and so on.

- An efficient transportation system does not exist and simultancously the truck road
network in the busy area as well as the peripheral area, is deficient.

= An urban sanitary system is not completed sufficiently. Lack of development of the
drainage and sewage system causes not only various obstructions in urban activities,
especiafly in the rainy season, but also promotes the spread of epidemic disease,

ESTABLISHMENT OF OBJECTIVES _

In terins of physical structure, it is a basic objective to ensure the development of three
urban systems, to establish an efficient urban entity. ' :
{1} To deliberately contro! the urban growth

This objective includes the following aspects:

— to systemarize the aflocation of work places and housing in relation to transport
system

— to establish the rules for urbanization such as;
the adjustment between agricultural and urban landuse,

reguiations or standards for housing and urban facilities developments,
regulations to control land and landuse,

a standard buitding code for buildings and structures, and’

others to promote planning orderliness.

{2) To establish an efficient transportation sysiem
This is firmly rélated with socio-economic development, and is classified into the

following items:

— Te develop the public transportation network system including mass transportation
mades,

— To requlate a development standard of roads and streets in accordance with the

functional characteristics,
— To establish a functional system for utilization of roads such as primary and secon-
dary systems. :
{3) To develop the urban utilities sysfem : _
Several developments should be executed with high priority for the utilitics sttem.
Major developments are:

— Sanitary System,

— Draipage System,

— Water Supply Systém, -

— Solid Waste Treatment. System,
— Electricity System and so on,

11.3 PROJECTION OF THE FUTURE SITUATION

11.3.1 GENERAL VIEW OF FUTURE=‘-SITUAT'ION OF SMA

A basic planning princip!e:in the urban area of SMA is to form a growth pole aiming at
modernization and rationatization of the econemic system. [t is necessary to pian the
future situation in consideration of the multiplier effect of this growth in the rural

areas.

Accordingly, SMA should be planned so as to sufficiently possess a functional, as well as
physical capabitity and capacity to perform its particular function,

in this context, the Study Teamn proposes aggressive industrialization as a planning prin-
ciple, and plans a functional urban structure in order o suppert the industrialization.

INDUSTRIALIZATION OF SMA

Standi;ng on the acknowledgement that it is indispensable to aggressively encourage the
manufacturing sector in order to échigve the elevation of national income level, Pelita
111 expecis an avérage growth rate in this sector of 11.0% per annum. Compared with
the national total'growth' rate of 6.5%, the estimated growth rate of the manufacturing
sector is considerably higher. From the same u_ndérsta'nding as this national concept, the
industrialization should be aggressively promoted in SMA as one of the high level indus-
trial development cores in East Java, '

Some points of view for discussion on the necessity of industrialization can be prepared
as follows;

{1) Nation-wide Industrialization

Since 1968, the Indonesian Government have promoted some big projects based on their
own natural and mineral resaurces in order to form an industrial base as the first step of
industrialization. The target of industrial development has. been to produce the basic
materials and the processing of raw material, The industrial development is now facing
the next new step which is to process the basic materials and to produce finished goods
with high value added.

" On observing the future prospects in this diréction from a nation-wide view, it can be

found that some development problems exist in the industrial sectors.

First, for the successful achievement of the required high-degree industrialization, ‘the
intermediate technology supporting the major production should be accumulated over
various sectors. '

“Second, the efficient transportation and distribution system for new and intermediate

materials should be prepared in order to mgintain stability of goods supply.

Third, the training of skilled man-power, engineers and managers, should be increased as
much as possible.

"Fourth, the capital intensive industries and the labour intensive industries should be de-

veloped in a good balance in order to form the basis of the industrial structure.

(2) . Creation of Employment Opportunities

- The increase’ of employment demand is a'sstimed to he approximately 1.3 million and

2.1 miltioh persons in-SMA and GKS region respectively. Including the latent unemploy-
ment, employment opportunities for about 2,25 million persons in GKS region should
be prepared in GKS region by the year 2000. - '

The secondary sector has to accommodate about 420 thousand and 610 thousand jobs
in SMA and GKS region respectivety.” Taking into account that generally the tertiary
sector depends on the growth of the productive primary and secondary sectors, it is very
important to achieve the employment opportunities in the secondary sector, especially
_the manufacturing portion.
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Concerning the argument on the creation of emPlement DPPOFtunrtres 1he quality 0-*.

employees shoutd be considered, The problems on quality are tweo: one is the problem
of opportunities for the higher-educated persons, and another is the problem of the
education or training for the ma]orlty of !abourers (non-educated group}. .

A recognition of the necesstty for educatron has prevalled in the natlon and the number
of people educated to higher qrades has increased recently. HoWever there is a social
preblem, in that they cannot easily find suitable job opportunities.

The role of the manufacturing sector will theretore important-as a receptacle of therr
knowledge and technology While, the process of mdustrrahzat:on can be identified to

be a process of modernization, eftlcrency and rationality are premium. It is therefore.

important to produce imen of ability to promote efflcwnt production.

(3} Economrt. influence by Effects of Industrlalrzatron

Basically, the Iarger the reglona! economy becomes the more regional. relatronsh ips may
be necessary and the reglonal economy itself will: require .an efficient relatronshrp ‘with
the other areas. For mstance, ‘the agriculture of East Java, identified to beé the most
advanced in- Indonesia, should become more valuable through processing"and distribu-
tion. The functlons supporting processmg ‘and dlstr|bution shoufd be essentlally |ocated
near the blg markets or near the ma;or drstrrbutron termrnals 'such ds ports.

Such an inter. regronal relatlonshlp Whlch can be itself regarded as a part ot |ndustrtaI|-

zation, will influence the development of agriculture, "Furthermore, the encouragement |

of manufacturing sector will directly’influence the growth of the tér trary sectors through
the distribution of goods.

{4} Dominant Key Factors for lndustrlah?atton of SMA

Four dominant key factors exist for the mdustnahzatron of SMA The frrst is the exis-
tence of the major port, Tg. Perak which functions as a distribution core for foreign
trading as well as inter-island transport

The second is the function as a mojor transportatron node connectrng with major ‘urban
- areas in East Java.

The third is the aceumulatron of fmancrai tradrng and whoiesalmg faculrtles in the drstrr-
bution sector. :

The fourth is the functions of management and admlnlstratron These four factors
given to SMA should be actrvated and should he put 1o the best use in order to assure
‘the development of industrialization. Regarding the lndustnahzatrcn however, one
more important point should be taken into account. That is the point of preservatton
of the environment. Pollution such as ‘air, water pollutron and drsappearance of green
areas should be controlled. |t is desirable from thrs point of view that a planned and
controlled development system should be prepared prlor to the inducement of factories.

FUNCTIONAL URBAN STRUCTURE _

Some countermeasures should be prepared to preuent urban ‘sprawl. It isa basrc concept
to activate the economies of agglomaration in the urban area and 1o avoid @ loss of ag-
glomeration, by contral of surplus urbanizatton C

A principal way to control urbanrzatson is to rrrake ‘ohvious the functronal structure and
to supervise the re- development of dlsorderly deve!opments by compulsory measures,

In terms of the functronal structure the fol[owmg consrderatrons are glven

{1) Ensurmg an approprrate extent of urban area

As mentloned in the sectron 8.1 of Part 11, a maximum extent of one unified urban area
is generally less than 30 km radius- and wrthm 30 mtnutes travel by vehrcle so as not to
cause a tass of agglomeratron

For expansion outside this extent sorne satellite urban cores are best dcve!oped and :

it is recornmended to re- organize the urban network system.

The urbanization in SMA should accordmg!y be controlled Wlthll"l this extent

{2) Internal System for Urban Functrons

"Traffic’ comprtses cargo tlow and passenger flow. Both ﬂowe should be separated e.9.

the DaSsenger flow is ensured in the central corridor, while the cargo flow is ensured
in the outer corridor of the ceniral area, and @ grid pattern i a connecting system
betWeen bath.

(3) Connectmg System with Outer Region -

it seems clear from the transportatron analysis that the encouraqement of radial trunk
routes is mdrspensable for ensurmg a firm connection with the outer regions.

Clne consideration of the hlgh_development potentla! of these radial corridors, it will be

_riecessery to develop a dual trunk system,

“14) Allocatron System of Famlltles

- Major mdustml facilities such as manufacturrng factorres truck” termmals and . distri-

bution ‘centres, wholesalers, and. the port are to be. allocated along major trunk routes :
supportmg regional. activities. Congurrently, they are to .be outsrde of the central busi-

" ness district but not too far froin the residential areas. Moreover it should be taken into

account that these |ndustr1al facmtres are dubject to the ecoigmies of agglomeration.

7 (5) Mass Transportatron Network as Urban Structure

A future urban structure is usually based on a network of mass transportatron

The bus systemn will form this base’ during the ‘coming decade, however, the inducement
of an urban rapid railway system should be taken into account in the future, and simul-
taneously the urban structure composed by the railway system should be organized.

132 SCALE OF DEVELOPNH:NT

e must be a target to achieve the economic growth rate of 6.5% per annum p!anned in

Pelita — IlI. However as the economic activity of SMA should support the hinterland of
East Java and more, the actual target of economic growth of SMA as a leading city
should be set hrgher than the average rate of 6. 5% per annum. '

Another target for socio-economic scale is to improve the imbalance of income between
the regions. For instance, sccording to the actual data, the index of income in Surabaya
is about 0. 8 ol Jakarta at present. it will'be a basic target to make a balance in income

Ievel

The Study Team consrdeus that an act:vated rndustrrallzatron should be gwen a high pri-
ority in order to achieve such a high economrc growth as this, and in particular the em-
phasis should be on the port functlon at Tanjung Perak and the enlargement of industrial

" complex related with the port functron

At the initial stage |n the process of :ndustrlahzatron many people will mrgrate into the
SMA from the perlpheral ares and also outside of GKS. At this stage, the labour forces
in the Commercral Service Sector and the Agricultural Sector will be surplus. Therefore
this surplus labour force must be strateglcally supported by the other sectors, especiatly
the manufacturmg and éonstruction sectors..

At the ultrmate stage, after establishing the development system of inter-sectoral rela-
“tions and the prosperous co-existerice between SMA and the peripheral areas, the imbat-
ance of’ tabour forces will be improved due to the increase of job opportunity in each
sector riot only in SMA but also the perrpheral mral areas.

The target socro -economic framework in the year 2000 is summarrzed as shown in Table
11.3.1, bascd on-the study results of Chapter 9 in Part e

Especrally takmg a rrote of the share of SMA in , GKS reqron the shares of populatlon
employment: and households are assumed to increase from 1980 to 2000, while the
‘shares of GRDP by sector are assumed to have a tendency to decrease; the primary sec-
tor from 28.6% 1o 28. 2% the secondary sector from 77.3% to 74.0% and the tertiary

- sector from 80.9% to 77 4%



Consequently, the increase of per capita GRDP in SMA is assumed to be less than that
in GKS region. This framework shows that the concentration into SMA wilt advance
still more in the social sector, but that the economic development witl tend towards an
appropriate balance between SMA and the other areas.

Table 11.3.1 SOCIO-ECONOMIC TARGET FOR DEVELOPMENT
IN SMA AND GKS$ IN 2000 o :

C Magnifi-

S M A ' GKS Reglon Share of agnyfi= [ Annual Growth
ITEMS : : | sMA (%) | 2000/1980 | Rate . (%) -
1980 2000 1950 20000 | 1940 12000 | sMa | CkS | SHMA  GKS
Population 2,005,414 [ 6,119,400 1 6,111,935 10,759,700 47.5°[56.9{2.10 [1.76 [ 3.79 | 2.87
(persons)| 0 -~ 14 1,042,447 | 1,839,500 } 2,227,198 | 3,189,300} 46.8 |57.7.]1.76 ] - ")2.88 1.81
15 - 24 653,567 | 1,101,300 | 1,285,451 | 1,824,800 50.8 [ 60.4 | 1.69 [1.42 [ 2.64 77
25 ~ 49 890,617 | 2,374,600 | 1,869,761 | 4,203,800 47.6 {56.5 | 2.67 [2.25 }5.03 |-4,13
@ 50 - 64 228,907 532,300 530,286 | 1,020,000§43.2 |52.22.33 {1.92 | 4.31 | 3.32
= 65 -years 89,8706 271,700 199,240 521,800 § 45.1 152.1 [ 3.02 {2.62 [5.69 | 4.93
2 — old ] ; SERI : e
B poployment s 1,141,768 } 2,459,300 | 2,565,022 | 4,700,B00143.0 |32.3 2.15 |1.76 }3.91 | 3.08
t31 {(persons) Primary 186,593 186,800 ] 1,123,649 | 1,165,400¢16.6./16.0 [1.00 |1.04 [0.0L [ 0.18
S Secondary 162,959 584,800 | 233,613 857,000} 69.8 |69.0}3.59 |3.63 ]6.60 | 6.65
Tertiary 792,216 { 1,687,700 { 1,207,760 | 2,688,400§ 65.6 [62.8 [2.13 [2.23 {3.85 | 4.08
N — -
Houschoelds j )
(thousand) ] 59{_ 1,243 1,268 2,236 ] 47.0 [55.6 ) 2.08 1.7§ﬁ 1.73 2.§§ﬁ
Monthly Expenditure : _ B _ _ B
Per Household (Rp.) 46,674 92,434 - 1.98 3.48
GRDP (milliog.Rp.) 441,843 11,821,500 642,889 | 2,543,700 68.7 |71.6 | 4.12 {3.96 ;7.34 | 7.12
" R " - ~
Primacy 39,932 65,800, 139,870 233,000 28.5 [28.2 {1.65 [1.67 [2.53 "] 2.58
5 ‘| secondary 107,528 708,200 139,061 956,500 § 77.3 |74.0 | 6.59 16.88 19.88 10.12
e Tertiary 294,384 11,047,500 | 363,958 | 1,354,100 80,9 |77.4 13.56 |3.7216,55 | 6.79
Elrer capiva cop ' ‘ AN o
“{Per Capita n ; 3
1 (thousand Rp.) 152.1 297.6 105.2 236.4 - - 1,96 [2.25 13.41 | 4.13
2 I Y S .
2 GRDP Per Employment : . L
= F v
& (thousand &p.) 387.9 74?.6 250.6 541.1 - - {191 2,16 [3.30 3.92
a Primary 214.0 352.2 124.5 199.9 - - {1.65 [1.61 |2,52 | 2.40
Secondary $59.8 1,211.0 595.3 1,129.4 - - 11,84 [1,90 [3.08 {3.25
Tevtiary 371.6 620.6 J301.3 503.7 - - |1.67 }1.67 |2.60 | 2.60
MOTE : 1) For monetary terms, Rp. at 1975 Constant Price is applied.

— 157 —



| BAY METR.PUTAN AREA




12.1  FUNCTIONAL STRUCTURE

12.1.1  GENERAL

First, it must be ‘stated that the Surabya Metropolitan Area means not only Kod.
Surabaya but also its regional extent |nclud|ng the peripheral areas such-as most of Kab.
Gresik and Kab. Sidoarjo, and a part of Kab. Bangkalan Furthermore, it is defined that
SMA is the area to be developed to function as a centre, not only of regional economic
activity from an urban planning point of view, but also economic activity covering a
wider area in terms of the national development policy., Consequently the development
of SMA must be related to the other urban areas, not only in GKS region, but also East
Java. The benefits resulting trom the development of SMA must be distributed to the
whole area through those relations,

The basic concept of equity, which is an ultimate target for developments in Indonesia
should be wel considered during the planning. This, however, is not taken to mear;
similar or the same developments in urban and rural communities, but rather that the
development should ensure an equal regional progress based on socio-economic harmo-
ny between the urban and the rural. The programme for urban development is basicaliy
different from that of the rural development programme, and likewise the quality and
guantity of investment for development is also different between the two, so that they
can perform their own functions and roles, : .

The urban development in SMA should therefore be considered as a core composing
that harmony, and the central function to be ensured in SMA is to encourage the rural
development of the hinterland,

12.1.2 FUNCTIONS TO BE DEVELOPED IN SMA

FUNCTION LEVELS TO BE DEVELOPED
The Surabaya Metropolitan Area must provide three Ieveis:of urban function:
Level b SMA has. to function as a centre of extensive economic activities in the

wide-reaching hinterland containing East Java, Bali, and the eastern part of
KKalimantan. This is achieved through the function of the port, Tg, Perak.

SMA has to function as a “*First Order City” influencing the socio-economic

Level [1:
development of East Java Satuan Wilayah Pembangunan {(Unit of Develop-
ment Region).

Level lI1:  SMA has to function as an urban-heart supporting the socio-economic activi-

ties and development of GERBANGKERTOSUSILA and its peripheral area.

The function corres'pon'dihg with Levels 1 and 11, called a regionwide central function, is
indispensable for the realization of the conceptual plan for SW.P., proposed by the cen-
tral government.

Currently Surabaya has a direct industrial relationship with major cities located within
a radius of about 100 km, such as Pasuruan, Probolinggo, Malang Blitar, Madiun and
Kediri. Moreover, through the port of Tanjung Perak, economic ‘relations with the other
isfands is also maintained. Based on these existing conditions, the Surabaya Metro-
politan funetion should still be more emphasized in order ta influence the development
of the hinterland and the ensure the benefits of development to the outer areas.

COMPOSITION OF FUNCTIONS
The functions ensuring the socio-economic activities are classified into tw:

and nine items as follows;

o categories

{1} lndustnal Functions

- /‘\dmlmstrateon and Central Management
-- Distribution
- Information

Employment

//Eavel i . Kalimantan \\\\

e

eaﬂ iofl GKS a"wpep’
Ji

g

;%’r.
b

Madura

1 T R J
- As A Centersl fore of "G - Region,
ot : /

/\ //,,,, R
\\%:_Ausmmi;

e

Fig. 12.1.1 . CONCEPTUAL SCHEME FOR URBAN FUNCTION
OF SURABAYA METROPOLITAN AREA

(2) Social/Cultural Functions

— Consumnption

— Soctal Welfare

— Culture

— Medical Treatment
Leisure

Bds:cally the deveIopmcnt of influence areas such as Momkerto Lamongan and Bang-
Kalan should also be prowded with these functions. Howeaver, the functions required
in SMA, must be to a higher fevel in order 1o serve the wider regmn while those in the
other areas need not be developed to the same level.

In sumrpary, it is important that a mutually supporting system between the high level

functions and the middle and low level functions located in the other areas can be
established.

URBAN FUNCTIONS WITH HIGH LEVEL

The urban functions to be especially enhanced in SMA in accordance with Level | and
Leve! 11 requirements consist of the following factors:

{1} Distribution Function:

The port, Tg. Pevak, is especially important for economic activity in the hinteriand, The
accumulation of transport and trading businesses as well as the function of collecting
and distributing freight & goods is evaluated to become a significant key to regional
economic growth.

Centring on the port, an efficient distribution system must be established,
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12.1.3 CENTRALIZATION AND DECENTRALIZATION

(2} Central Management and Administrative Function

Generalty, a central function covers various meanings. The wholesale, trading, banking Generally, observing the pracess of urban growth, some types and urhan facilities ars
and financial functions are included in the economic central management function, and likely to be concentrated and some have a tendency to be decentralized. The former are
the integration of these accumulations with mutual relationships is itself regarded as the mostly facitities expecting an integrated effect due 1o concentration in an area, while
central management function. ' ' the latter are the facilities pursuing the merits of relocation, for such reasons as environ-

L . : . . S - iti “reasons of space and growth.
Especially, in an economic meaning, the areas around Pasar Turi and Surabaya Kota mental conditions, ot reasqn .p ana g

stations should be improved. Furthermore, the areas centring on the Statioh Wonokromo " The typé of facilities with a need to c:oncentration are commerctal facilities with a dis-

station and the Joyoboyo bus terminal should be devetoped as sub-hearts of the city " play. function, main offices of commerce and finance, service industries and enterprises,

accommodating these additional economic functions. _ _ .. information business, etc. : ot

The accunwlation of government agencies administrating the province of East Javais a it is important to make use of the decéniralizétion tendencies and characteristics in the |
major central managerent function. The Study Team considers that these central planning of new Urban Contres. Administrative facilities, can function as a core of

management functions should be encouraged as one of the significant factors to be urbanization and centred on these facilities, the urban structure is formed up to the

ensured in S.MA' ) stage when the urban scale is still small.: However, when the urban size becomes Iarge it

is sometimes found that these Tacilities can again be relocated aiming at a new composi-

{3) Information Function )
' tion of the urban structuye.

For the preparation of an informed society, the existing characteristic of an accumu-

lation of information functions in Surabaya should be furthur encouraged. This means Besides this, the type of facilities suiled to decentralization are as follows: the distribu-
not only newspater, printing, advertisement and TV/Radio Stations, but also hrigher tion terminals and facilities, the relevant railway facilities such as marshalling yard and
education and institutional facilities. ' : workshop, the higher education facilities, cemeteries, the hospitals. for epidemic dis-

' ' eases, the offices and workshops of urban utitities, and so on. Accompanying the in-

As an ares where social inteliigence and scientific technology are fostered Sukolilo . . . _ .
‘ , g . a ' : crease in car ownership, some shopping centres jain this group.
area should be considered as a suitable site. )

(4) Employment Function

It is an urban role to accommodate the future population growth. The urban area is a
complex in which so many socio-econoinic activities accumulate and it is especially
necessary in the sectors of manufacturing, commerce, and services that opportunities
for emptoyment should be prepared ta equate with the increase of the fabour force.
The urban function to be emphasized in SMA corresponding to the function levels
is conceptionatly summarized in Table 12.1.1. :

Table 12,11 COMPARISON OF FUNCTION EMPHASIS
BETWEEN SMA CENTRAL CORE AND
PERIPHERAL URBAN CORES

LEVEL (1) LEVEL (I1) : LEVEL(T11)

FACIETTY LEVEL TU BE DEVELOPED v ) : )
AHTHISTRATION / :
INDUSTRIAL CrTHAL :-1\}:,\:' B @
FUNCTIONS [ Bl
DISERIBETEON B O @
- N - O ?@* '
PHPLOTMENT b h W "%”""
SOCIAL / CONSUMPTION » O ®
CULTURAL e B R SRt I B
CTAL L B
FUNCTIONS | S0 MR P L@
CULTURE . ) :
HEDICAL TRE 13 @
© LEISURE 13 -"__ - _% -
Srrone . @ surone ' A = SMA Central Core
Moderage : O : i)ccas:io-;ml - e Pér[phurul trben Coras
A = SMA Central Core B = Peripherat Urban Cores

As mentioned in Chapter 11, the context of development Hes in intensive industrializa-
tion. The urban functions of support Lo achieve this target should be given a high level
of encouragement in SMA. :
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122 URBAN PATTERN N THE FUTURE

12.2.1 CONSIDERAT?ONS ON A NEW URBAN PATTERN
LIMITATION OF THE URBAN AREA WITH RADIATION 'PATTERN- R

The existing urban pattern of SMA is mdentlfred a5 the wekl-known radial pattern Ob-
serving the historical urban.growth, it is fotind that the urban area has expanded broadly

towards "the sauth and west centring on the . harbour Ta. Perak in accordance with -

socig-economic growth of the area, Thé spreadrng urban area is located along the trunk
roads connecting to major cities in the hrnterland in a radial. pattern

Generally, this radial pattern is & natural pattern of urban growth and a ot of crtles all
over the world have :experienced it before the stage of Iarge seale _growth, HOWever at

the metropolltan level stage, this pattern’ generallv comes to possess some urban troubles -

such as the lrmrtatlon of development capacity and traffrc congestron

The limitation of urban gr owth with radial pattern depends on the scale of the crty or
on. the degree of relations hetween the central function and the peripherat functions,
From an urban planmng po:nt of view, the limitations of the radral urban development
is noted in the followrng phenomena or problems

— Lowering of economic e'fficiency caused by traffic congestion' in 'the central area.

— Physical and spatral !rmrtatron for the growth of eentral functron caused by the cen-
tral area being closed by other uses. : '

- Dtsorderly deve]opment in the perrpheral areas caused by a shortege of |nfrastructure

CRITERIA OF BUILDING NEW URBAN PATTERN

Bur!dmg a new urban patterp in SMA is reqmred in order to solve these problems in
this context; urban planning shouid satisfy the following features.

~ To encourage the accumulated urban functrons and to stlmulate the eXIstmg socio-
economic activities, - :

~ To obtain a harmony with the anticipated urban features and the natural environ-
ment and to produce as many urban amenities as possible, and

— To accommodate as fmuch investment as possible for the achievement of ‘the future
planned socio-economic growth

Based on the ahove, generally three urban plannmg criteria for the composrtron of new

structure are achievable; - : ‘

- To ensure physrcal capacity to accommodate the urban functrons to he developed in

the future,

- To disperse the traffic flow generatrng by the central area and to promote an effici-
ent transportation system : i

- To develop the approprrate network system of |nfrastructure in the perrpheral areas
to enlarge the accommodatron capacity of the urban facrllttes ' :

NEW URBAN PATTERN

In terms of these criteria, the Study Team proposes the followrng concepts

(1) To ensure f!exrbrlrty for the Central Func.tron
Two concepts are proposed to ensure the accommodatron of the requrred central func-

tions:

— One is to decentralrze the central tunctrons mto per|pheral cores and to inter-
connect those drspersed funetlons, _

— The other is to promote the redevelopment of the centre so as to mcrease the capac-
ity of the available land. - :

If the former is adopted, the proper location of those peripheral cores is in new develop-
ment and much investrent will be needed. In the latter case, a high grade of administ-
rative ability is needed to conirol the redevelopments and the willingness of the existing
residents to finance new investment will be indispensable. Also in the latter case, much
time:will be'necessary to implement the scheme. . :

Aet‘ordingly,'in order t6 meet with the actual urban growth in: consideration of the

problems, it is proper that both kinds of developments are performed simultaneously.
Accordingly, a plan should be prepared.such that a part of the central function is

.decentrairzed whilst the intensification of landuse inside the central area is promoted by
various urban impfovement methods.

Urban'redevelopment projects are generally the most difficuit to implement. Thoughtful
laws and regulations for an implementation system should be developed as s00n as pos-
sible.

A2} Traffic Drspersal Away from the Centre -

From a structure planmng point of view, it.is generally effective 10’ avord the concent-

ration of traffrc into a central area by addmg a circular network onto the existing’ l‘ddlﬂl

pattern

The addition _'of a circular network’ will contribute to the reduction of traffic flow pass-
ing. through the central area and will give alternative approach routes to a destination.
Simiultaneously, the circular trunk roads will have an effect on the development of land-

~ use according to the location of the road alignment,

Some exanmiples of this circular pattern can bé found in the other cities in the world,

{3) ‘Increase of Development Capacity -

The planning of landuse development should be carried out at the same time as that of
the infrastructure. Therefore, a key to structuré planning'is to orgamcally combine the
urban functions with the area to be urbanized in the future.

In order to enlarge ianduse development capacity, a system to connect the major nodes
on the radial trunk roads must be established, because the existing urban corridor-type
growth limits the growth of urban areas.

12.2.2 RADIAL/CIRCULAR PATTERN AS A NEW STRUCTURE

The Study Team proposes the radial/circular pattern as the new urban pattern, based on

the prevrous constderatrons

The radral/errcular pattern has two variants due to the relation between the enlargement
of central functions and the development of peripheral areas as shown in Fig. 12,2.1:

- Pattern ”A“
" This means 10 stop the urban growth in the central area and to disperse the required
central functions to peripheral cores. By this systemn, & multi-cored structure W|ll he
formed In this system, it is most important to aggressrvely develop the major inter-
connectlons between all of the dispersed functions. :

— Pattern “ge .
This is the system wh|ch promotes partial dtspers:on of centrel functions whilst acti-
vating the existing growth power of the central area, but excludes excessive centrali-
zation., In this system ‘major connectors in the peripheral area will be necessary as
'same as Pattern A, however, srmultaneously the development of an improved street
" network in the central area should 'be undertaken as a high priority.
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. The selection of a suitable urban pattern, should be based an the discussion on how the
limited- investment for the urban development can be maximized towards the goals.
Accardingly, it is important that the activities of the private sector be utilized in devel-
oping the planned structure. '

The contribution of the brivate sector theoreﬁcally depends b_n the capital account, and

new capital investment is incurred so as to maximize the accumulation of capital.
Baséd_ on this theary, the growth of central area is supp_osedly tnevitable and should
rather be controlled intentionally so as to guide the growth into an appropriate situation.

In this context, the Study Team has decided that the pattern B is suitable, which in-
volves the ntentional growth of the central area and simultaneously encouragmg the
development of peripheral cores.

12.3 SPATIAL FEATURE OF THE PLAN

12.3.1 COMPOSITION OF URBAN LAYOUT

BASIC URBAN  STRUCTURE

The basic urban structiire in SMA is composed of the two systems of radial/circular pat-
iern as the maior system'and grid pattern as its supplement,

The emstmg projections of . Surabaya- Malang Toliway and Surabaya-Gresik Tollway are
situated as-a part of the total system of intra-urban trunk road network involved in the

radial/circular pattern.

' {1)  Radial/Circular Trunk Road Sy'stem a§ Major Structure

The Study Team reached the conclusion that-the Radial/Circular Road System is the
acceptable pattern for the major highway structure of this area as discussed in the sec-
tion 12,2, The existing pattern is that the regicnal traffic from all directions, approxi-

mately 54,000 vehicles per day, concentiates into the busy area of Surabaya through
the radial pattern rcad network, This. attracted traffic inclides both geods and passen-
gers. One of the serious problems is that most of the truck traffic destined to the port
originates from the southern hinterland, and has to pass through the busy area of
Surabaya. A ring road would contribute to the dispersal of this traffic and permit the
rehabititation of the existing road function.

(2} Grid Systém Supporting Radial/Circular System Activities

A street network based on a grid pattern is recommended to be formed as a fundamen-
tal characteristic of the Secondary System in order to promote tand development for
urban expleitation and to give a diversity of access to the central core area.

This grid pattern can also be recognised as a circutar system by the utilization and the
structure of intersections. Some of the streets within the grid pattern should function as
circutar roads in accordance with the particulars of their locations.

The spacing of arterial streets within the grid pattern is recommended to be around
2.0 v 3.0 km, based on the following concepts:

— The size of the area enclosed by the arterial streets is assumed to be neatly as targe as
one community unit. -

— The access time from any place to the arterial streets is assumed to be less than &
minutes by vehicle and 30 minutes on foot. This is assumed to be the maximum walk-
ing distance, hased on the traffic survey results carried out by the Study Team.

- H the streets at collector tevel are developed in a relationship with this black and
public transportation is available on the collector and arterial level streets, every resi-
dent can reach a public transportation mode within 700 meters distance, or 10 min-

- utes walking time. This is considered to be a reasonahle distance and is based from
the same survey results. '

MAJOR ELEMENTS OF THE STRUCTURE

Based on the conceptional structure above, the physical structuse planning is performed
50 as to sobve the existing problems as follows

{1}. Development of the East-West Axis Inside of Surabaya City

Some new trunk streets shoutd be encouraged in order to connect the eastern and west-
ern areas which are currently divided by Kali Surabaya and the heavy traftic in the cen-
tral business district. Observing the historical urban growth, the city of Surabaya has

. been spreaqu from North to South. Accordingly the major East West roads are likely

to be short.
The following can be expected by the development of Ea.s'bWest trunk roads:

— Enlargement of development potential in the western and eastern areas

3
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— An alternative route for efficlent traffic flow and service access to the busy area

{2) Devélopment of Pour’Rling Roads Cehtrlng‘on Central Buslness.District
- Inner Ring Road . |
A trunk road enmrcllng the centrel business drstnct Thrs wrll make a physical bound
ary to the central business distriet as weII ensurrng a smoother traffic access.
— Middle Ring Read : :
The trunk road to mutually connect the developing rndustrrel and resrdentlal areas.

The srgnlfrcance of this road is aspecially herghtened by its role as the major link
between the major mdustrral areas such as Tandes, Rungkut and Karangpriang and

the Port, Tg. Perak.

— Quter Rlng Road 1

The trunk road running around the inside of the exrstmg urban area of ':;urabaya
City. This road has the following functions: :

< 10 encourage new developments necessary to accommodate the requrred urban uses,
+ to connect orgamcally with the mutual sub cores to b developed in future

e to contribute to the drspersmn of central funct:ons due to the establrshment of this
guter structure,

+ to ensure the drreot connectron between the rndustnel functron of Gresrk and the
major cities in East Java, as well as between Gresik and Srdoarjo without passing
through Surabaya City; and .

to accommodate the traffic trrps prevrously passrng through Surabaya Crty away

from the central area.
- Quter Ring Road 2

" The road encircling tha boundary of Surabaya Metropolltan area Thls road wr.! be a

situated as’ a connector to link the urban and the rural eamimunities, The most im-
poriant role of this road lies in mutually inter-connecting the ma;or activity centres
in the perrpheral area such as Sidoarjo, Krlen ‘Cefroe; and Gresak

The gncauragement of this functron is indlspensable in establrshrng the mutual growth
system of the regional economy, and srmultaneously ‘this ring road will function as a
key component of the structre ldentrfylng the developed urban areas in SMA,

(3} Encouragemient of Radial Trunk Roads

Radial trunk roads have the funstion of drstrrbutrng the bpnefrts caused by the develop
ment of SMA to every area in East Java, as well as to the. GKS Region.

Also, these are the arteries of the united regional economy giving access for the mutu-
ally supporting system of. urban functions in SMA wrth the rural functions.

In this context, four major corridors should be encouraged as follows:

— North-South Axis f :
This axis is the most |mportent arterral trunk route. In addrtron o the exrstlng na

tional road and the Surabaya-Malang’ Highway under constructron, the new north: "

south axis is- recommended to be developed to supple'ment the eastern corridor in
consrderatron of ‘the future traffic demand, This new road has the function of en-
couraging the development potentral is Surabaya Srdoario corrrdor

— East-South Axis : Sor o
This axis guides the central functron of SMA upto the caprtal functmn of Jakarta
Long-distance trips and the regional trips should be accommodated in this axis. in
addition to the existing Surabaya-Mojokerto arterial. road the encouragement of a

Local road to the north of Kali Surabaya is recommended.

- North-West Axrs .

This axis is expected to form the rntensrve rndustrral corrider due to the rndustrial _
development of Gresik, and the cnlargement of the port capacity of Tg. Perak. The o
existing Surabaya-Gresik road, and the futufe road being planned are evaluated as.

industrial trunk roads.

— North Axis i
It has already been discussed as to how the Madura Island should ‘be developed and
therefore the rela‘tlonshlp betwesn Surabaya and BangKalan must be discussed not
in |solatron but in consrderetson of the development of the whole of-Madura island.

At present there “are some connectlons by ferries between Java and Madura how-
“ever, the most rmportant connection from a regronal gconormic point of view is the

Surabaya— ~Kamal route. Especially, as in'the near future, Karnal drea is agsumed to
- ¢hange to an important industrial zong, .due to the establishment of a large cement
' factory and relevant facrlrtres which are now under construction,

The encouragement of a north corridor corresponds to not only the movement in the
“near future, but also to the long-term development of Madura

_Further study is necessary to determine what connector is approprrate and in particu- '
tar whether a bridge is necessary and feasrble for the encouragement of this corridor.

{4). Development of By Passes

It is found in many gities that a by “pass of artersal road forms a naw structure to create
development potential. Basrcally, the. by -pass road is effective in the case that the arte-
rial road runs through an intensive and busy area wrth a large amount of traftic volume..

In this meanlng, the Study Team proposes that by passes be establrshed at four places as

follows:

Sidoarjo_(Sid'oerio — Krian — Mojokerto)
— Krian (Sidoarjo' — Krian — Mojokerto)
Krian {Surabaya — Krian — Mojokerto)
Gresik (Surabaya' — Gresik — Larnongen')

i

Integratlng the points discussed above the structurai road shape of SMA is proposed as
shown in Fig.:12.3.1.

1232 PnrMAnv ROAD NETWORK SYSTEM IN SMA
ALTERNATIVES OF PRIMARY ROAD NETWORK SYSTEM

The primary system and the secondary system are the principal components of the total
network system. These two systems, therefore have to be organized to assure the varj-
oue traffic demand, whatever trip purpose and distance is required.

:Floads are thus classified by their functions and require to be connected with each other

in‘accordance with certain rules ‘In the case of a trip from a resrdentral area to another

region, a driver at first uses a local street in the residential area and moves onto a col
- lector street; and then on to an arterial street or urban _expresgway, before changing on -
to a regional arterial road. The. traffic therefore passes through the secondary and pri-

mary. road systems and over classrfled roads of different funcuons

A stree_t netvvo_rk with a road ClaSSIflCat_IOI’i by functron is also required to coordinate
‘area characteristics such as landuse, accumulation of facilities, and the traffic generated

from these areas. The streets are required to be allocated at certain intervals and density
in arder to cope _with the concentration of__trafflc from such area characteristics,

Accordingly, a higher traffic flow efficiency and user satisfaction as well as effective
‘operation of landuses and urban activities, can be achie've_d in such a continuous hierar-

chy of road functione if' one road netvvork 'sy'stem is cdnsidered as a whole.

-The Study Team proposes some alternatrves for the prlmary road network system based

on the following condrtrons

— to deal with wide variety iof regional traffic;
- to serve industrial freight and goods traffic; and .
— 1o serve as an access to major industrial facilities and freight generators,
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Figs. 12.3.2 to 12, 3 4 shows three alternatwes for the prlmary roads network system,

Main differences between these alternatwes are as foIIOWs

Patterns A and B possess the characterlstrc that the north-south trunk road dlrectly

-pass through the central area asa primarv arterial road,

In Pattérn A, however, the Mrddie Rlng Road is evaluated to be an arterial road,
whilst in Pattern 8 the Outer Ring Road 7y as an arterial road.

- Pattern C stands on the concept that any prtmary foad doesn 1 passthrough the cen-

tral busy area, but-that both of: the middle Rlng Road and the Outer Rsng Road {1)
are evaluated as prrmary arterlal roads :

PROPOSED PRIMARY ROAD NETWORK SYSTEM

The Stud\,r Team proposes that alternatwe Ads the best system for SMA because of the
followrng .

The artenal road to substrtute the Surabaya Maiang Tollway wrth the same functron

as the tollway should be encouraged as.a: prlmary arterial road. Accordmgly, itis:

necessary to encourage the North -South artery dlrectly connecting Tg Perak Port to

the hintertand along the tollway. Thrs grves drrect Port access to the major axrs high--

way,

Basrcaliy, both the Mrddle and Outer ng Road (ll are evaluated as_primary roads
in consrderetlon of the mdustr:al development function, Especrally the middle Ring
Road, whrch forms a srgmflcant structure in the near future urban expansion, is re-
markably expected to contrrbute to’ ‘industrial developments in :Tandes and Waru

areas.

The Middle' Ring Road had batter be developed as an arterial trunk road in consider-
ation of the spacing of artérial-roads. ~
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12.4
12.4.1 CHANGEABLE FACTORS FOR DEVELOPMENT POTENTIAL

Accompariymg a change of infmstructure such as roads network the drstributron pat-
tern of hagh urban davelopmerit potential- WHI be come changeabls in the future Espe .
cially, accéssrbrhty is oxpected to be radrca!ly rmproved

LAND AVA!LABIL}TY

S ——

Based on the same method of physicat potentla! anaiys.s carrred out in the sectmn 5 3 3
of Part |, an ahticipated urban development potentral was assumed

The chan_geab!e factors are:

—~ Infrastructure and - ‘
— Urban accessrbrhw (Trme drstanco)

The change of infrastructure is in- accordance wrth tha‘t of the physrcal structure pro-:
posed in the former sectron 12.3. :

Whilst, natural condttlons are an unchangeable far..or these factors are. utrlrzed as the
present condltrons in the analysrs o

Fig. 12 4 1 shows the change of "Urban Accessrblhty” s:mrlar to the time- drstance to '
the cantral area of Suraba\;a hetween 1980 and 2000 ‘

1242 EVALUATION OF FUTURE DEVELOPMENT POTENT!AL

The analysrs by a mesh method was carried out as foltows

Using 4. constrarnt factors (natural condrtrons) and 2. revrsed promouon factors; the
fonowrng scoring equatron rs adopted

“aoguo e

E,{i,j} = An E'F(n, i; .

"
-
3
-
.

here, Ei (i, i} I'otal sCove of the btock (r j}
Fin,i, j')_‘ Indrvrduar score of ‘the blook (r ;) m the factor category (n}
An: '_ o Werghtmg factor for the oatagory (n) (An rs assumed 1. )

The reason of adop‘trng the equa‘non and An*! is that these condatrom ave found to ba :
most suitable for an’ eva!uat!on of devefopment potentral in the mrtra! trral in the sec-
t|0n5330fPartI N S

The result of ranklng evaluatron is as shown in. Frg 12 4 2 As is obvrous from, thrs frg-__ 1ok ] _ ‘ Rty
urg, the drstnhutton pattern of the. biocks with” Rank tV.and aver.is wrdelv expanded in.of Ui, N e, L 0 T A : canseie Nﬁﬁ
the western areas of Surabaya centfing on Tandes, Cerme- and Gresrk srmrlarly in the i IVARREER . Y N~ = Ol B > 2000
surroundrng areas ofWaru Krran ‘Bidoarjo and Kamai : ; o : \, 0 1S &Y NRFAL WV 1

Based on this result the avalwtron of the surtahle area for urban deve!opmems in. the
future was carried out in addition ‘to planning consrderatrons concernrng the urban:za!
tion pattern The area bounded by a thrck irne in thrs frgure mdrcates the surtab]e area
cvaiuated by thrs process. : : :

F_ig._112.4;1 CHANGE OF TIME-DISTANCE TO CENTRAL AREA
OF SURABAYA BETWEEN 1980 AND 2000

Basroauy, the blocks wrth Rank lV and over are’ rnvolved ro thrs area however the sur-
rounding aroas of Krian and Sldoario includes a part.of. Rank 11k, In this rankmg, Rank :
1V is assumed to be the: total score’ between 24 and 28 points.. The blocks of Rank !H -
evaluated to have 22 pornts and over are also consrr:iered surtab!e ' . .

The result of this evaluatuon is the basrs used for urban developmcnt plannrng in thls_ e
study. : : '
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13.1 METHODOLOGY

1311 GENERAL

Several types of traffic surveys were conducted at site in order to analyse the existing
patterns of traffic flow in Surabaya as well as GKS Region. The estimated tratfic distri-
bution (O-D Matr_'ix) for 1882 is one of the major outputs of the traffic surveys as pre-
viousty presented in Chapter 3 of Part |, Before entering into the projection of future
traffic demand it should be noted that:

. Future traffic demand estimate is based on the 1982 Origin and Destination (Q-D}
Tables.

— The 1982 O-D Tables were derived mainly from the results of “"Home Interview Sur-
vey' and “Roadside Interview Survey’. The former survey results were used to esti-
‘mate the present O-D Matrix for zones inside Surabaya in terms of person trips and
the latter survey resuits were used to estimate the present O-D Matrix for zones out-
side Surabaya in terms of vehicle trips.

—~ The Roadside interviews were made with vehicle drivers in the vicinity of the bound-
aries of both Surabaya and GKS Region on radial routes from Surabaya.

~ Most of the survey samples, therefore, are for traffic in radial directions. Consequent-
ly, the O-D traffic related to Surabaya are sampled and expanded properly for the
0O-0 pairs between Surabaya and outside Surabaya blocks, but those which have their
origin and destination in the zones outside Surabaya are not sampled sufficiently to
fill out the rest of O-0 pair. boxes of the Metrix.

— Compared with Jakarta, car ownership rate {cars per population} is in a low level of
only 50% of Jakarta. The motorcycle ownership rate of Su:‘abay'a is a little higher
than that of Jakarta and this is because motorcycles are a substituté for the inade-
quate public transpo%t service,

— Introduction of urban mass transit {railway) is one alternative for an urban transport
system, often in preference to improvernent of roads and 1o increase in buses/bemo,

- Since the existing railway in Surabaya barely provides for urban transport it is diffi-
cult to estimate the future traffic diverted to the urban mass transit from other trans-
port means. Neuerthel'ess, cnnsidering the levels of car ownership, motorcycle owner-
ship and pubtic transpart services in Surabaya, it is most conceivable that the future
traffic demand for an urban mass transit will be generated from the future potentiat
owners of motorcycles and potential passengers of buses/bemo, but not necessarily
from potential car owners.

Following these considerations about the limitations in the use of the estimated 1982
0-D Metrix and future alternative plans for urban transport system, a fiow chart for
future traffic demand was prepared as explained in the subsequent section.

13.1.2 ESTIMATING FUTURE O-D MATRICES

Future traffic demand was forecast in terms of person trips because the traffic pattern
at present'; is attributable to persbnal behaviour rather than vehicle movements. There-
fore, it is desirable to prepare person trip O-D tables for each trip.purpose separately, if
hoth volume and quality of data and information coltected are sufficient..In this Study,
a future person trip pattern was estimated by means of "all pur_poses" as a combined
trip purpose. Accordingly, a trip of “‘all purposes’ was 50 defined to reflect such factors
of different trip purposes as trip distance, population, employment level and job opor-
tunity by zone in the primary, secondary and tertiary sectors of industry, Based on the
ahove estimation pri'nciple, the following major flow of the work was prepared as shown
in Fig. 13.1.1.

13.1.3 ZONE DIVISION

For the analysis of the existing situation within the study area, and to assist in the plan-
ning of future development, it was necessary to divide the study area into a number of
zones. The careful preparation of the zoning plan is an essential prarequisite of the traf-
fic surﬁey pl'anning. and the factors which influenced the final determination of zoning
were as foltows:

LANDUSE CHARACTERISTICS

Each zone should as much as possible be composed of similar Janduse, in order to allow
each zone to be treated as a hombgeheous unit for the purpose of predicting future ac-
tivities. Because of the more varied landuse in an urban area, it is therefore necessary Lo
have more zones in an urban area, whilst rural arcas can be divided into fewer, larger
ZOnes.

" ADMINISTRATIVE BOUNDARIES

In order to relate available statistical data to the zones, it is desirable for zones and ad-
ministrative boundaries to coincide.

ZONE SIZE

By making the zones small, it is possible to ensure that 6nly similar land uses are con-
tained within each zone but this has to be balanced against the fact that an excessive
numhéi‘ of zones will be unmanageable and time-consuming for the purpase of analysis,
For the purpose of this study the "'Desa’” within an urban area, was chosen as the com-
ponent unit of a zone,

STUDY PURPOSE

For the purpose of preparing a Structure Plan it is usually possible to use fewer but
iarger zones, -as any errors introduced by doing thjs will not be significant. However
when carrying . out a feasibility study it is :_iecéssar’y to consider more homogenéous
zones, as errors at that level .of detail could be significant, To enable the struciure plan
survey results to - be easily incorporated in future feasibility studies, zoning for the
traffic surveys was carried out so as to be compatible with a feasibility study. However,
following analysis of tandusé and traffic survey results, it was found that for some zones
this output was deficient in quantity and detail to justify the small zone size selected.
Wh:en this ocr_:ured'in some areas, 2ones were regrouped as néceés.arv to fit the level of
survey data and to coincide with the planning areas for the Structure Plan, described in
section 15.1 of PART 111, :

CHECK ON SURVEY RESULTS

Traffic count surifey’s at screen lihes and cordons can be used as a check on the esti-
‘mated O-D Matrix obtained from other surveys such as Home Interview Suivey and
Roadside Interview Survey., Where features such as rivers or railway lines dictate the
location of efficient screenlines and cordons, the zoning should be prepared so as to suit
these lines. After consideration of all the factors given above, the zoning for the study
was selected as shown in Figs. 13.1.2 and 13.1.3. Zone coding lists are given in Tables
13.1.1 through 13.1.3.
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Table 13.1.1 ZONE CODE LIST FOR SURABAYA

Table 13.1.2 ZONE CODE LIST FOﬁ GKS REGION QUTSIDE SURABAYA

RECAMATAN

GRESTK, REBOMAS

CERME

L

TG,

No. NAME OF ZONE

PERAK

T KECAMATAN

SEMAMFIR

EREMBANGAR

PABEAN CARTIAN

PERAK UTARA
FER&R BARAT,

DUPAK

MORQ KR

DES

Ut

HIURG, PLGIRIAN, ABPEL, UONOKUSUNG, S1PpOPD

19 CERME _—
e et e e o e o - - AT S s s - e 2 SUROLILO SIDOTOPD UETAN, DULAK BANTENG, TAMAAR WEDL, TANAH ¥ALD K¥nidbl
MERGANT ] KEDUNG COWER e
21 DRIOREJO GRESIK DRIORESD 3 eanTlAR PABEAN CANTIAX] PEKAK TIMDH, YREEMBANGAN UTARA, Hyampluogan HONGRARAN
Rt — tn T R EEMBANGAN KEMAYORAR, KRENBANGAN SELATAN
21 WARU S1DOARTD SEDATT S1MIKERTO EAPASAN, SLBODARL, STMOLARAKG B e
T T o | . . . - . . s 1 AR SBLT AN N OALON COTONG
ARJE T 4 TEGALSARL BUBUTAN TEMBOX DUKUH, GUNDIH, JEPARA, BUDUTAN, ALON A a3
JSTROARST ) TAMAN ] * CENTENG E . GENTENG, KETABANG, KAPASART FMROSG KALLASIN
TEGALSARL TRGALSARL, WONOREJD, REDUNGHORD
24 KRIAN STNDARIQ A AN KUPANG KHAJAN, SAWAHAN, PETENOY
o e e GUBERG GUBERC ) o
25 S1DDARIO SIDOARJD caNnt, BUDLRAN SR
- e e o e 5 HONOKROMO TEGALSARL KEVETRAN, Dr. SUTOMD
SIDUARIO SURODONG, NONOATY WOSORROND | DARM), HONOXROM?, S&HUNGGALING e e e
3 A AR A AL : NI AY LYY URLE
IT RAMaL ANCRALAN 25 AN NG 6 SALAHAN SAWREAN PAXIS, PUTAT JAYA, Baiyyl U " -
KA 'Al___‘__ BANCRALAN SUGAH, KAMAL, LABANG e KARANG PLLANG | DUKUH KUPANG, GUNUNG SARD, DURUH PAKIS
8 OKERAMEAN | GRESIK | DUDUE SANPETAS, BENJENG, BALONG PANGGANG, KEPAMRAN, WRINGIN Ax0x _ TANDES ASEN ROWO, GENTING, HALLAMAK, GREGES, TAMBAR LAXGON
29  BALONGRENDY  §STIn TLANGAN, KREMEUNG, PRAMBON LON! NpO, 1 K Ay PR IR
R ONGRENDT 'I_m'_AR‘m __“‘__n LANGAN, KREMBURG, PRAMBON, BAI UNGHEB‘D_:‘_EA,T_I:_mw_,,__,,,,___ e TARDES TAMBAKUSO WILANGON | ROWG KALLASIN
30 SEDaYl GRES 1K MANYAR, BUXGAN, SEDAVL, LJUNG PANGRAM, PANCENG, DUKUY . : ;
_SER T MRVAR, BUEGAM, SEDATU, UIVNG PANGRM:, PANCERG, D 9 SIWMULYY TANDES SIMO JULYD, TANDES LOR, TANDES RIDUL, GEDANG ASIN, PUTAI
; SUKO MAKINGGAL, T TUBANAN, GADEL, WARAMNG POH,
31 PORONG TANGCULANGIN, PORGNG, JARON MANURAN WETAN, 0, BUNTARAN
e e e e KARAXG P
3T MIJGKERTO KODVA T
- 3 BABAT JERAUAT,
33 TROWULAN CEDEG, S TROKULAN SUMBERIG, TAN e
- ) SOURO, TEEAM o KARANG PILANG |SAMBI NEREP, BRINGIN,
34 REMLAGY MOJOXERTIC JETIS, KEMLATL, DAWAR RLANDONG i
g N e e e e 11  RARANG PILANG
35  BANGSAL HOJOSERTU MOJBSARE, BANGSAL, PURI, DELANGGY
36 PACET MOJGRERTE PUNGRING, NGUKD, XUTDREMI, TRAMAS. PACET, Gbaie, 12 WOSUCOLD WONOXRONG REYHSA
, =i L e e WOROCOLD RakAH, KETINTO
37 EAMONGAY LAMONGAN WONOAARD, Slix
38 BABAT LAMINGAN AB
t ARG Babar T 11 GUBLNG
. X ERTAIAYA,
39 KARANG' GENENG|L DEKET, TURI, CLAGAM, Wi %, KALITENCAH, KARANG GESENG - - —_ e
- T T T T 14 TaMBARSARI SINGKERTO STMOKERTO, TaMBANRESO, RANGRAH, GADING, P
40 LAREN AN PACLAAN, BRONIONG, LAREN, SEHARAN, PACARMELING
a1 suG10 LaMoNcan TIRUNG, KEMBANGBAU, SUGID, KEDURG PRING, MODO 15 XORTH SUROLILO[SUROLILG EOMPLEN KENMJERAN, RENJERAN, KALLIUDAN, OREIG, MALISARDL

44

SAMBENG

GALLS

LAMORGAN

MANTUP, SAMBENG, NOIMBANG, BLULUR

16

ROROP, KONANG, RLE

LaSANG, TANAH MERAM, HWANVAR, GECER,

L MODUNG

17

SUUTFH SUEKOLILO

RENGEUT

SUKDLILG

RURCXUT

SUTUREID

RUNGEUT TENCAY
ANY AR

KALTRUNCRED, PAN

ANG PUTE
REIAWAN 2

Tahle 13.1.3 ZONE CODE LIST FOR OQUTSIDE GKS REGION

NO.

HAME DF ZONE

MAIN CITIES or PROVINCE

45 EAST JAVA (EAST)

PASURUAK, PROBOLINGGO, JEMBER, BANYUWANGI

46 EAST JAVA (WEST)

TUBAN, BOJONEGORO

47 EAST JAVA (S0UTH 1)

MALANG, BLITAR

48 EAST JAVA (S0UTH 2)

JOMBARG, KERTOSONO, KEDIRI, MADIUM

49 CENTRAL JAVA

CENTRAL JAVA

50 JAKARTA

DKT JAKARTA

51 WEST JAVA

52 QUT OF JAVA

WEST JAVA

OUT OF JAVA
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13.2 FRAMEWORK OF FUTURl o
- GENERATION --=E.--TRAFF!(;
1321 DEMAND FOR FUTURE PERSON TRIPS

TOTAL PEHSON TRlPS N SURABAYA

Total person tups generated and attracted to Surabaya in 1982 wasg estlmated at 3.7
million trips/day, of which 3,3 million trlps were made by Surabaya residents with an
average trip rate of 1 85 trlps per person. :

The fevel of person tr:p rate of Surabaya resrdents in 1982 was relatlvely low compared

with 2,08 ‘tripsfperson in Jakarta. Accordmg 1o the analytical results of person trip.

survey, conducted |n 1982 factors affectrng the person trip rate are as follows:

{1}  The number of regularly employed populatlon in seaondary and tertiary sectors of
industry in Surabaya is well below full employment

(2} Non- home based trlps, _whlch mc!ude ""Business trrp" in particular,

(3} -The number- of . other trip purposes . whr_ch include shopping, private affairs,
social and recreational trips - '

{4) The number of studerits of such higher educatron as colleges, umversmes graduate
) schoo!s and 0 on Sl : : a

{81 The "out- door trtp rate” =wh|ch is’ defmed to he a percentage of the populatnon
who makes atleast oné tr:p per day ‘ :

The above factors from {1) to (4) are heavrly related to the deve!opment of the economy
and income level and also the development of the transport system, The factor of (5) is
a result of other factors of (1) to (4) and shows the percentage change in the number of
actual trip makers ' :

To estimate the futire gross trlp rate a net trrp rate and an outdoor tnp rate (%l were
respectively assumed to be 2. 5 trlps/person and 85%, These ar¢ compared in Table 13 2.1
with those derived from the home |nterv|ew survey for Surabaya 1982 and from the
cases for Jakarta and a Japanese urban area. : )

Consequently, a future gross trrp rate and a trlp generanon factor were. estrmated tc be

2.1. trips/person and 2.35 trrps/person respectlve!y for- Surabaya 2000, as shown in

Table 13.2.2.
Table 13.2.1 c'omea_ersom OF TRIP RATES
B e e T N e
(2) Qurdeor | .8 S —— _ - f";_— o732 i_d
(3) t;:teg)rip . _2-.['54 B 2 -2'5".‘ . N 24;1 ' 3....02 :

Hotes: " 1) 'Ayerage trip times per person who lives in Surabaya and ‘1§ over -
"6 years of age
2} Percentage populatipn who made . at least one trip and are over
6 years of age '
3) Average trip times per person who mdde at least one trip and is
" over b yedrs of age [(3) = (1) + (N}
. % " Assumed in ‘comparison with other -cases
Source: 4) Home ‘Intérview Survey by the Team in 1982 .
5} ‘Feasibility Study on Jakarta Harbour Road Pro;ect, Nuv , 1981
By JICA. .

Table 13.2.2 TRIP RATE AND TRIP GENERATION FACTORS IN SURABAYA

Ttip SntelFactot . Sutabaya, lSBS' SuE:Zii;;tzg?q
(1) Stoss Trip Rate : 1.85 ' 2.1
(2) Trips cenereitec:'/.«m-aeuea in SBY 3,708,600 ' 7,757,300
(3) Population ' 2,i03',ane 3,825,800
(4) Percentage Population over 6 Years ot Age 85.5% ’ o 86.3%
(5) Trip Ceneration Factoi [(2)/(3) x (4)] C20e | s

TOTAL PERSON TRIPS IN SMA OUTSIDE sunAeAYA’; AND GKS OUTSIDE

In. SMA outsrde Surabaya development of housrng, |ndustr1es and transportatron are

planned. and it is supposed that urbanization similar to Surabaya will occur and that the

residents in the reg|on will have similar travel. bel‘awor Therefore the person trip rate
considered in the prevrous sectron wWas adopted in estlmatlng total person trips generated

in thls région;

Srnce in the 1982 roadsrde lntervlew survey by the Study Team, trips in only the radral

directions weré obtained, the precrs:on of the OD traffic volumes related to GKS out-

side, SMA was timited. Therefore the future total person trips generated in GKS outsrde
_SMA_for estimating the future OD,rnatrlces were given the traffic volume in the radia!
direction of Sturabaya. In practice the future values were obtained by enlarging the total
person trips in‘this region, 1982 by the use of a growth factor for zonal cammuting trai-
fic volume d_erivecl from the socic-economic framework.

13.2.2 'DEMAND FOR FUTURE TRUCK'TR’AFFIC '
EXISTING TRUCK TRAFFIC GENERATED lN SURABAYA

The external truck flows between Surabaya and outsrde Surabaya were obtamed based
on the roadsite lntervrew survey conducted in the vrcmlty of boundaries of Surabaya
and GXS Region, and the results are summarized in section 3.2.1- of Fart |, In orderto

“estimate. the . existing mternal truck flows performed inside Surabaya, a factory .and

truckang company survey was carried out by sending questionnaires to companies oper-
ating trucks. However, insufficient truck trip data was collected to fulfill the reguired
number of O-D pair traffic and therefore a regression equation was prepared by referring

"to data obtained from similar conditions to Surabaya.

Tbe equation is .
Y = 0.343X + 47.7 (R = 0.809)
where

.Y? ton/the number of jObS in secondary and tertlary sectors of lndustry

X Per caplta GRDP at 1975 constant prrce (Rp‘lO OOD)

'Acccrdlng to ‘the above equatlon cargo (ton) generatron factor per job (secondary +

tertiary sectors) was derived for Surabaya as shown in Table 13, 2.3.
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‘Table 13.2.3 CARGO TRAFFIC G‘ENE.RATIION ESTIMATED
BY REGRESSION MODEL FOR SURABAYA

1980 1982
Per Capita GRDP at 1975
Const. Pvice (Rp 10,000) 18.1 ] 19.2
Cargo Generation Factor
{ton/job/year) 53,9 54.3
No. of Jobs {Secondary and .
Tertiary Sectors) 736,473 791,500
Estimated Cargo (x 1,000 rton/yr) 39,696 42,978
Generation: {ton/day) 132,320 143,260

The external truck traffic generated from Surabaya to outside Surabaya was eétimated
1o be 9,300 trips per day based on the roadside interview survey, At the same time,
average truck load and tate- of loaded trucks of these external traffic is found to be 6.1
tons per loaded truck and bB%, respectively. Therefore, the internal cargo flows inside
Surabaya can be assessed at 112, 000 tons/day,

The composition rates of Iarge trucks and smdll trucks counted at the screen fines in
Surabaya are 36% and 64% respectively. Assurning the average truck foad and rate of
loaded trucks to be 6.5 ton per loaded truck and 55% for large trucks; 2.5 tons per
loaded trucks and 56% for small trucks, the internal truck traffic inside Surabaya was
estimated at 50,800 trips per day. This internal truck traffic is to be revised aftér corn-
panson with the screen line truck traffic, Tg. Priok Port is one of the miajor truck traffic
generating facilities, and it handles both foreign and domestic cargoes. The total cargo
volume carried by land transport in 1982, excluding transhipment inside the prot area,
is estimated at 6.5 million tons and 10% of which is assumed to be transported by rail.
An averdge truck load and a rate of loaded trucks to and from the port were derived to
be 6.4 ton/truck and -57,8% respectively from the survey at the port area. Therefore, a

total truck traffic generated from the port for 1887 was estimated to be 2,800 truck .
trips per day assuming actual truck operation of 300 days per year, armong which 66.5%

or 1,930 trucks have their destinations in Surabaya.

In order to verify the internal truck traffic in Surabaya, 11982} an assumed truek 0-D
table was checked and adjusted by the screen line truck traffic following the method
presented in Fig. 13.2.1. The result of the estimation for generated truck traffic from
Surabaya in 1982 was obtained as shown:in Table 13.2.4.

Tahle 13.24 ESTIMATED TRUCK TRAFFIC GENERATED
FROM SURABAYA, 1282 '

{Unit: Truck trips/day)

Destination - )
Origin Surabaya Outside Surabaya Total
Surabaya outside Port 25,388 8,782 34,170
. —
Tg. Perak Port Traffic | 1,933 (x 2) 974 2,807 (4,840)
Surabaya Total 29,254 0756 | 39,010 |

DEMAND FOR FUTURE TRUCK TRAFFIC IN SURABAYA

The ex;stmg truck generating factor per job in the secondarv sector was calculated to be
0.3 tnps/iob without port related traffic, and this factar was assumed to be unchanged
in future. Therefore, the future truck traffic generated from Surabaya except for port
related traffic was estsmated as shown in Table 13.2.5,

Table 13.25 FUTURE TRUCK TRAFFIC FROM SURABAYA
WITHOUT PORT TRAFFIC

1982 1990 2000
——— - — ,....,’7 -

(1) Truck Generaling Factov 0.3 0.3 0.3
(2) Ho. of Jobs in Secondary . _

Sector (Persons) 115,048 167,570 230,953
(3) Treck Traffic Generated )

From $BY without .

Port Traffic (veh./day} 34,170 50,271 69,286

-Future port traffic was projected based on the results of Tg. Perak Port feasibility study.

The economic development framework ad()pted by the feasibility study is a little lower,
than that of this Structure Plan and therefore the future cargo traffic in the port was

‘adjusted to be 10,714, 000 ton/year and 25,054,000 ton/year for 1990 and 2000 respec-

tively.

'Assum'ln'g the average truck toad at 6.0 tonfloaded truck and a rate of loaded trucks at
55%, the truck traffic generated from the port was estimated to be 5,800 trips and
12,600 trips per day for 1990 and 2000 respectively.

Distribution of this port traffic was assumed to inérease in proportion to the growth of
zonal jobs in the secondary and tertiary sectors. A summary of the above truck traffic
generated from Surabaya and the port, is shown in Table 13,2.6.

Table 13.2.6 ESTIMATED FUTURE TRUCK TRAFFIC
-GENERATION FOR SURABAYA AND PORT

(Unit: \eh Lr1ps!d3}}

Destination .
: Outside
Year rigi 3 T
Origin . Surabaya Surabaya Total
_ " Burabaya outside Port 25,388 8,782 34,170
1082 Port related trucks | 1,933(x 2} . 974 2,907(4,840)
Surabaya Total . 79,254 9,756 19,010
Surabaya outside Po;] 35,722 14,549 30,271
1990 Port related trucks 3,202 (x 2) 2,605 . 1 5,807(9,00%)
—. S— -
Surabaya Total 42,126 17,154 39,250
Surabaya dutside Port 45,401 23,883 69,286
2600 Port related trucks | 7,033 (x 2) 5,572 12,605(19,638)
Surabaya Total ' 59,467 29,457 85,925
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DEMAND FOR FUTURE TRUCK TRAFFIC IN SMA OUTSIDE SURABAYA

The existing total truck traffic generated from SMA outside Surabaya was estimated at
8,289 trips/day based on the roadside interview survey. However, the sampie traffic ob-
tained from the traffic survey was insufficient to cover all the truck traffic in the area,
because of a shortage of survey locations in this area. A very large number is necessary
to obtain the required accuracy of information. However, the traffic data to and from
Surabaya in radial directions was sufficient to pravide significant information about the
traffic. i :

The traffic generating factor of truck flows for Surabaya was estimated at .30 trips per
job in the secondary sector, but that for SMA outside Surabaya was calculated to be
0.11 trips per job in the secondary séctor. This may be considered low because of the
“lagk of truck traffic data. Therefore, a traffic generating factor of truck in the area was
assumed to bz 0.14 trips per job in the secondary sector for the year 1982, As a result,
the total truck traffic generated from SMA outside Surabaya was estimated at 9,374
trips/day. '

The future growth of this traffic was estimated using the fegression model introduced
earlier. In addition, the port traffic to and from Tg. Perak is also related to this area and
was taken into consideration in estimating the future truck traffic generated from SMA
outside Surabaya as shown in Table 13.2.7.

Table 13.2.7 ESTIMATED FUTURE TRUCK TRAFFIC
GENERATION FROM SMA OUTSIDE
SURABAYA '

{Unit : wveh.tvips/day)

1982 1990 2000

{1} Truck Traffic
Generated from 9,374 18,401 38,977
the Area

(2} Port Traffic from

the Area

the Axrea 598 1,931 4,022

Total Truck Trafiic s

Generated from ©,972 20,1392 52,999
(3,780)

Note: The figure in ( ) shows the traffic volume derived from
the tralfic survey.

DEMAND FOR FUTURE TRUCK TRAFFIC IN GKS OUTSIDE SMA

The sample traffic data obtained during the traffic survey was mostly the O-D fraffic in
a radial direction to and from Surabaya. Considering the study purpose, the existing
sample data on the traffic in this area was thought to be sufficient given that the miising
data on the O-D traffic has no influence on the radial directions to and from Surabaya.

Therefore, the 1982 estimated. truck  traffic generation for this area was the base for
future truck traffic generation. Growth factors used for the future projection were
derived following the method applied for SMA outside Surabaya. The results of the
estimation are shown in Table 13.2.8.
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Table 13.2.8 ESTIMATED FUTURE TRUCK TRAFFIC
GENERATION FROM GKS OUTSIDE SMA

(Bnit : veh.trips/day)
©o1982 1990 2000

(1) Truck Traffic

Gonorated from .

the Area 4,104 6,810 11,219
£2) Port Traffie

from the Area 64 122 290

Total Truck Traffic

Cenerated from the

Ares 4,168 6,942 11,509




13.3 ZQNAL TRAFFIC GENERAT!ON

13.3.1 EONAL PERSON TRIP GENERATION

The zonal person tnp generatmn/attractlon mode! was mdde to break down the total
person trips by block (SBY, SMA outsude SBY GI(S dutside SMA) into zonal tnP
generatlon/attrachon : .

The zona! person trip generationfattractnon is the value of all trlps by all purposgs and
all modes. Trip ends by zone was est:mated by the use of the number of jobs'in secon-
dary and tertiary sectors’ by zone and employed populatlon in secondary and tertnary
sectors by zone without separating trip. generation from trip attraction. The zonal per-
‘son trip generation/attraction model for SBY and thg one for. Qutside SBY were Sepa-
rately built up since the precision of the traffic- survey.for the two areas was not same.
The models and the estlmated results are shown respectweiy m Tables 13.3.1 and 13.3.2.

Table 1331 PERSON TRIP GENERATION/ATTRACT{ON MODEL

- Basic Formula: T=AxJ+BxE+C

where: T : 'I;_rip"_Eh(_i'_b\"/_:lzzor_]e
: J ¢ No. of jobs by zone o
E Em_pioy_ed population by zone’

A, B C Parameter

A:ppl.ied lfBIoc'k: __Value of Parameters
PR IO AL . B - c
Surabaya .~ | 07174 | 63505 | 117511 -
GKS Outside Surabaya 0.02674, 0.4347 1,503

1332 TRUCK TRAFFSC GENERATION BY ZONE-

The same method as that appl:ed to esnmate the control total of SBY SMA outmde
.SBY and GKS OUtSIde SMA was also applied to find ‘the:truck traffic gencration by
zone. in practice the generated truck traffic by zone was allocated in proportlon to the
number of jobs in the secondary and tertiary sectors by zone: The estimated values for
truck traffic in the year 1990 and 2000 are shown in Table 13 3. 3
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Tahle 13.3.2 ESTIMATED FUTURE PERSON TRIP
ENDS 'BY ZONE IN - 1990, 2000

{Unit: P, T end’/day] _

r_ﬁd. NAME OF ZONE 1990 2000
“1.” " TG.PERAK .892,782 934,4&6
2.  KEDUNG COWEK 228,590 - 340,112

3. - CANTIAN - 665,170 1,042,468
4., 'PECALSARI 1,606,800 1,966,366
5. WONOKROMO 586,758 747,496
6.  SAWAHAN - 573,660 689,576
7. GENTING . CL194,630 . 327,154
8. ROMOKALISARI 130,686, 213,886
.*9.. -BIMOMULYO 606,860 1,037,052 '
10, - SEMEME. . 209,152 814,986
11. KARANGPILANG ~ 624,913 1,274,256
©12. -WONOCOLO- 761,952 1,054,646
13, GUBUNG . . 781,760 .- 879,870
‘L4, TAMBAKSARL ., 891,414 1,105,230
15.  NORTH SUKOLILO 291,494 . 484,454
16.-  SOUTH SUKOLILO ~ 378,750 661,040

| _17. - RUNCKUT 447;326= © 752,058
1. SURABAYA - 9,872,702 14 385 098
18. . GRFS[K : 86,818 157,510
19,  CERME 6,960 110,586
20. MENGANTI ' 5,753 101,522
21.  .DRIOREJO 13,204 141,218
22, WARU - : 52,074 139,240
230 TAMAN o7 '32,518 ) U B2,244
24, KRIAN - ~40,130 126,374
25, . SIDOARJO: 97,566 231,788
26.  WONOAYU 13,354 28,098
27, RAMAL , 21,530 78,592

2. S AL OUTSIDEZ- 369,876 1,177,172
28.  KEDAMEAN - . 99,196 - .23,416
29.  BALONGBENDO S 1h3150 17,436

~30. SEDAYU o 11,536 26,154

-31.  PORONG = - 7,466 . 16,302
32,  MOJOKERTO 8,284 10,438
33, - TROWULAN 8,840 17,564
34. CREMLAGI 7,612, 15,174
35,  BANGSAL . 11,696 23,126
36, . PACET : 15,188 30,036
37, LAMONGAN " 3,910 5,456
38, BABAT 4,154 . 5,538

-39, ¢ KARANG GENENG. . 2,850 - 5,990
S40.° 'LAREN - :5,284 10,722
41. ° SUGIO 4,788 9,774
42, " SAMBENG - 3,652 “7,578
43.  BANGRALAN 5,534 5,728
44, '_GALIS Lo 11,182 23,002
3. GKS OUTSIDE SMA 132, 322 253,478 |
45. | TASY JAVA (LAST)r 413331 53,673
46. . EAST JAVA (WEST) 16,208 . 21,169

A7, . EAST JAVA (S-1).. 74,969 . 101,272
48. EAST JAVA (5-2) 56,481 79,354
49, GCENTRAL JAVA 16,215 21,047
-50. . JAKARTA .- - 11,748 15,273
‘51. " 'WEST.JAVA . 2,472 3,191
52, -QUT OF JAVA 5,333 6,898
4. our OF ks - 224,757 301,877

TOTAL. 10,599,657 16,117,625




Table 13.3.3 ESTIMATED FUTURE TRUCK TRAFFIC
| GENERATED BY ZONE IN 1990, 2000

(Unit : truck trips/day)

1 No. NAME OF ZONE 1990 2000

1.  TG. PERAK - 8,397 17,678

2.  KEDUNG COWEK 282 943

3. - CANTTAN . 12,931 16,808

4.  TEGALSARI 19,126 24,884

5.  WONOKROMD. 7,136 3,132

6. SAWAHAN . ©1,783 2,048

7. GENTING 1,783 2,048

8.  ROMO KALISARI 56 591

9. SINMOMULYO 1,589 2,474

10.  SEMEMI 261 1,188

11.  RARANGPILANG 2,226 4,031

12,  WONOCOLO - 2,085 2,863

13, GUBUNG . 1,654 1,907

14.  TAMBAKSARI 4,117 5,352

15. -~ NORTH SUKOLILO 100 171

16. ° SOUTH SUKOLILO| 247 540
_17. . RUNGKUT _ 2,071 7,979 |

1. SURABAYA . 59,280 88,924

18.  GRESIK 7,559 13,394

19.  CERME 148 1,987

20,  MENGANTI 80 954

1 21, . DRIOREJQ 565 1,885

22. WARU 2,666 5,427

23, . TAMAN 913 1,800

24, KRIAW 1,567 3,576

25.  SIDOARID 5,190 8,773

26.  WONOAYU 347 810
27, KAaMAL 1,297 4,393

M T

2. gé;.A. QUTSIDE 20,392 42,999
e

i 28.  KEDAMEAN 23 37

29.  BALONGBENDOQ 250 398

30.  SEDAYU 15 22

31.  PORONG 382 644
32, HOJOKERTO 2,005 3,370 |
33.  TROWLAN 941 1,581 |
4. KEMLAGL 24 35|

35.  BANGSAL 147 234

36.  PACET 43 67

37, LAMONGAN 1,268 2,130

38, BaBaT 909 1,528

39,  KARANG CENENGA 19 30

40.  LARER 37 55

41.  SUGIO - 67 99

42,  SAMBENG 18 27

43,  BANGKALAN 720 £, 145

| _44. o6mIs o 1106

&5.  EAST JAVA (EAST) 1,296 1,822

46. EAST JAVA (WEST) 620 872

47.  EAST JAVA (S5-1) 3,952 5,554

48,  EAST JAVA (5-2) 937 1,317

49. CENTRAL - JAVA © 699 983

50, . JARARTA BS54 1,200

51.  WEST JaVA 100 140

| 52. OUT OF JAVA 242 341

4.,  OUT OF CKS 8,700 12,229

5. - TOTAL 95,314 155,661

13.4 PLANNING FOR TRANSPORT NETWORK

13.41 GENERAL APPRECIATION OF EXISTING TRANSPORT
| © SYSTEM

REGIONAL AND INTER-REGIONAL TRANSPORT

SMA can be characterized as a central urban area in the Indonesian developinent strate-
gy, accommodating primary services of cultural, sogial, economic and communication
activities. Ge_ographical coverage of these services extends to East Java, parl of Central
Java, Kalimantan, Sulawesi, Nusatenggara, Maluku and irian Jaya.

The present activities at Tg. Perak Port and Juanda Airport {movements of goods and
people} indicate a delineation of geogr‘aphical' extent to those islands. Land transport in
Java is comparatively more developed than other islands. Referring to the 1977 cargo
0-D Survey and movemeénts of air passengers it is found that Surabaya is strongly con-
nected with Jakarta, which s provided with central administrative functions as the

capital of Indonesia.

Most of the rail cargo is genergted from Ty. Perak Port and involves distribution of
petroleum and fertilizer to Fast Java and limEted quantities to Central Java. About _90%
of the port cargoss are transported and distributed to East and Central Java by truck.
Except for such specific cargoes as petroleum, fertilizer and cement from Tg. Perak
Port, inbound and outbound rail carge traffic to and from Surabaya, aniy amounted to
about 200,000 tons each in 1980. Development of rail transport has stagnated and has
been substituted with road transport by truck for cargo and intercity bus for passengers.

A movement 1o containerization of ship cargoes has already started in Surabaya and the
Tg. Perak Master Plan elaborates on its realization. Nevertheless, the land transport side
is not yet ready to cope with sich movement. This is a matter of railway development
strategy in order to decide whether the railway will participate in the containerization
movement in the future.

To pursue economy of transport by truck it is desirable to enlarge the traniport capa-
city per trip, However, the existing roads are not in a condition to meet this demand.
The roads are, generally:

— not wide enough for large traffic

— of poor alignment

— suffer from frequent flooding .

— have poor bridges in poor condition .

— passing through a succession of small towns and villages, etc.

In addition, heavy truck routes in Surabaya ity are tinited and their use controlled by
tirhe-bands. There is not enough space for parking and transhipment of cargoes. Types
of cargoes will increase in variety and destination as the economy develops and com-
modities in demand will vary widely, For such transport demand, the existing truck

“yard is not sufficient and the development of a truck terminal system will be recuired.

URBAN TRANSPORT

Urban transport problems observed in Surabaya are as follows:

{1} Traffic Flow
— More than 50% of road traffic are motorcycles

- Traffic is mixed and composed of large and small vehicles, motorized and non-
motorized vehicles, high and low speed vehicles

— Roadside parking

— Indefinite locations of stops for public transport {Bemo/Colt/Becak} and also for city
huses .
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{2} Taanspart Fac;l:tres

— Umdentlflable boundarv between camageway and foatpaths '
— Low standmd of road and rallwav design and malntenance

— Frequent floodmg on roads

— Insufficient road c’apacuty and mcomplete roacl netwark

— [it.defined functuon of roads in the netwark '

— Insufficient front yard at ra_:l stattons

~ Ingonvenient access to rail ét:étio:ns

— Level crossings of ra;lway and road

— lmpedlment of unused rail tr acks for road trafflc and |neff|c1ent use of public land
- Lack of standardlzatmn of transport facilities

— Lack of parkmg space (for cars; trucks and buses)

(3} Pu bhc Transport

1

Lack of bus fleet and operating routes

Lack of bus services at night _

1

Lower levels of rail transport services (punctuailty, frequency, safety, speed, com-
fort, etc.}

|

i

"(4)  Traffic Managernant
— Lack of intefsection capacity
- Lack of pedestrian fa'cii_itiés
— Lower contribution of one-way system to urban traffic
— Increased traffic accidents ‘
— Control of car parking *
— Lack of traffic signé}s
— Lack of fane marking N
— Lack of repair and maintenance of vehicles
{5} “Others
— Drivers behaviour o - _ _
— Hlegal operation of public trénspbrt _{fc‘n passengers'énd_cargo:)

— Over-loading of trucks

Urban transport problemns are aot only confirméd to physical problems but are also

involved with the quality or varletv of transport needs

The transport sector _muist form the backbone of a structure plan of Surabaya Metro-
politan Area from the viewpoint of both reglonal and urban development strategies.

13.4.2 PLANNING POLICY FOR TRANSPORT NETWORK

The p!anmng of the transportatron netwmk should he carned out on the ba31s of the

development aims and objectives already stated in sections 11 .2 and 11.3 Part 111

In particular, the transportation plan and other development plans are not in an isolated

relauonshup, but should be mutually effective.’

The principles of the allocation plan of popula’uon and mdustlles in SMA are summariz-
ed as follows: :

insufficient capacity of ‘bus terminals'fdr intra-éity and intercity’ bus transport

No dII’PCt connectlon between northern ra:lway and southern/eastern rallwav hnes

— To form an urban area Wthh aliows continuous expansmn of the existing urban area
of Surabaya radially ano sphumaiiy i

o To form sub-areas wh:ch are located outsnde the above area and form lndependant

urban dlstncts of Surabaya in order to ‘reduce the burden of goods and population
concentratmn to the urban Surabaya.

These areas are dwrded into three categories based on thenr characterlsncs “and are
named, Central Urban ‘Area; Urban Sub Centre Area; and lndustrv and Physical Distri-
bution Facahty Area,

The principle of the transportation facility plan is to build the physical framework of
the ¢ity in consideration of the expected function of these areas and the allocation of
fundamentat facilities to fulfil those functions as'shown in Fig. 13.4.1. Based on this
principle and the genoral appreciation of the existing transport system, planning pohcy .

. for the transport sector can be proposed as follows:

o

‘Legend:
A CENTRAL URBAN CORE ZONE

B CENTRAL FUNCTIONAL DISPERSION ZONE
C  (NDUSTRY AND PHYSICAL DISTRIBUTION FACILITY ZONE

Fig. 13.4.1 CONCEPTIONAL SCHEME OF DEVELOPMENT
. ZONES AND CONNECTIONS
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RE-ORGANIZATION OF ROAD NETWORK SYSTEM

The discussion consists of the following two aspects, One is to study an appropriate
composition of the primary road network' to ensure the inter-regional road transpaorta-
tion. The other is to study how the secondary system in the city should be composed to
secure gffective urban transportation and to achieve the development of various urban
activitios in the area.

- Development of Railway Network System
The function of railway transportation should be defined and decmons made on how
to incorporate the railway rnto_a comprehensive urban transportation system.

- Improvement of Public Transportation System
The functions of existing modes of public transportation should be defined and deci-
sions made on these modes to the total public transport system,

— Provision of Terminals
The kind of terminal functions should be studied and degisions made on where they
should be placed in the transportation network.

13.4.3 RE-ORGANIZATION OF ROAD NETWORK SYSTEM

GENERAL

In the urban area which is highly developed or expected to be developed, a variety of
transport demands are generated such as cargo transport, and passenger transport, each
with different trip purposes, distance and speed.

In response to such transport demand there exists many transport means and they must
somehow be combined and balanced. However, without well-organized transport facili-
ties (transport network system) traffic conflicts will arise, because of the mixed trans-
port demand and different capacity of supply modes. Therefore, it is necesary to con-

sider how to orgamze and categorize the road functions in order to meet the traffic

demand

The primary system and the secondary system are the principal componenfs of the total
network system. The primary system, being defined by Bina Marga at present as shown
in Fig. 13.4.2, is the transportation system for inter-regional traffic and mainly serves
the traffic between central cities of the regions. The traffic is thevefore characterized as
long distance trip, with comparatively high speeds, The secondary system is the one
within either urban or rural areas: Thése two systems, :the‘refore connected smoothly
and should be arganized to meet the various traffic demand, whatever trip purpose and
distance is required. .

RADIAL ROADS IN THE PRIMARY SYSTEM

Considering the analytical results of existing traffic conditions, the following concept
with regard to the primary road network in radial directions to and from Surabaya, will
be assumed:

— The Mojokerto radial rou_teshouid be regarded as a major axis to be developed with
high priority.

~ The Gresik route connecting Surabaya with Jakarta should be intensively developed
as a major route supporting wide- reglona[ industrial traffic through Jakarta, Cirebon,
Semarang and Surabaya. The development of this northern East-West’ axis can be ex-
‘pected to have significant impact not only on the development of middle- -scale cities
but also to the cdmposition of the basic development structure of Java Island.

— Centring on Surabaya, the cities of Sidoarfo and Gresik function as sub-centres, and
have strong ties with Surabaya. Mojokerto has relatively high relationships with the
other cities as well.

— Af Pomng, the southward axis from Surabaya is diverted to Malang direction and
Pasuruan direction. Both are connecting with major second order cities of Malang,
Pasuritan, Probolingge, Jember and Banyuwangi.

— Surabaya—Bangkalan using ferry transpert is a major route connecting East Java and
Madura Istand,

The planmng concept of the primary radial roads is based on these conditions and it can
he considered that the composntion of regianal traffic axes can be proposed as shown in

Fig. 13.4.3.

RING ROAD IN THE PRIMARY SYSTEM

As shown in Fig. 13.4.4, the existing traffic pattern is that.a large amount of regional
and inter-regional traffic from all directions, approximately 60,000 motorized vehicles
per day excluding motorcycles, congentrate into the busy area of Surabaya through the

vadial pattern road netwark. Both passenger and cargo traffic are mixed using different

sizes of vehicles and they are malnly attracted to the central urban area of Surabaya.
Throu;h traffic also runs on the same major streets which lead to the central urban area,

In or'der to avoid fraffic conflicts in the'urban area, a ring road plan in the area will con-
tribute to the dispersal of the concentrated traffic and the rehabilitation of the existing
road functiens. )

The ring road has an important role not only to connect the regional/inter-regional traf-
fic with the urhan Surabaya including Tg. Perak Port, but also to enhance the develop-
ment potential along this road.

SECONDARY SYSTEM iN THE URBAN AREA

The major érteria_{ streets which form the fundamental bones of the Sécpndary System
promote the iand development for urban exploitation and at the sante time, give diver-
sity of access to the central urban area.

As mentioned before, the primary road system is basically formed by a combination of
radial and ring road patterns. The secondary road system will be basically a grid systen
although some links in the grid may be part of the primary system.

The grid pattern can be also recognised as ring roads by the t_itilization and the structure
of inter-sections, so that the ring road concept will include 3 1ings; the inner, middle and
outer rings. The outer and middle rings will be part of the primary road systern, but the
inner ring will be part of major arterial streets in the secondary system. The grid pattern
of major arterial streets should be constructed at intervals of 2.0 1o 3.0 km and would
bear the major function of the intra-urban transportation situated next to the primary
system as shown in Fig. 13.4 .5, ' ' :
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Legend:

PP
3

Express way (Preeway)

Major Arterial Road

Arterial Road

“Gollecror Road

Local Rc.).a.d

Kab. or Kadya. Boundary
SHA

“in Primary System

tajor Arterial Streer in Secondary System

Fig. 13.45 PROPOSED COMPOSITION OF URBAN ROAD NETWORK
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1344 DEVELOPMENT OF RAILWAY NETWORK SYSTEM
(JENERAL UNDERsTAND!NG OF PRESENT RAILWAYS

Compared with other transportauon wiodes, railway transport has been deterroratmg in
indonesia, in accordance with the WOI|d trend in rail transport hlstory in the 60's and

carly 70's. Thrs is partu:ut'nty true for urban transport but even for Ionger trips, rail”

transport has been partly of targely substltuted bv roac and air transport

However because of the need for energy savmgs, a major rolé for rail transport is now
desirable in these days of high energy-costs. Generally such demdnds upon the railway
system _are not easily satisfied because of the larger initial investment cost than road;
the poor operation and mamtenance levels; the low engineering standards to meet the
required train speeds and so on,

To strengthen railway transport is in accordance with the nationat policy to conserve
energy. However, “this does not mean a continuation ot existing practices of railway
wansport but to develop the rartway functron as required by the transport sector; and to
eliminate as necessary the uneconomrcal burdens

Shortages of the present rat!way transport are:

- No urban!suburban sefvices.
= Standards and marntenance system madequate

— Engineering standards tcurues ahgnment structures; etc ) unable to support hrgher
speeds. i

— Safety, punctua!rty and comfort are taekrng _

— Renewal of tracks, rolling- stocks and other old faerhttes is required.

— Suficient area in front of rail statlons is ot avatlab!e._

— Access to rail stations is not convenlent

The. present ratlway is not takrng a role in urban transport aithough Gerbangkertosuslla

trains are operated between Jombang and Surabaya for commuters Unused rait tracks
remain adjacent to roads or pass through areds. ‘

Furthermore; the rarlway hnes at Pasar Turi station and Semut station’ are not inter-
connécted and transrt passengers between the northern I|ne and southern/eastern lines
must use buses to make their connectron :

In Java and Madura the average travei drstanee for raii passengers is about 150 km and
for cargoes, ‘about 280 km. To'serve for short; medium ahd long distance passengers the
functions 'of the rartway termrnat must be strengthened and-also the locations have to be
consrdered in the course of transport and urban ptannlng in Surabaya '

EXPECTED ROLES AND OBJECTIVES FOR RA!LWAY DEVELOPMENT

The rartway is a mode of hrgher transport effrc:eney in' terms of energy ‘consumption -

and effective use of land. However, in order to constriict and maintain.a large sca!e of
facilities traffic' demand has to. be secured to etlmrnate managerial and financial pro-

blems.

The advantages possessed by rail transport will result in the following rnajor roles. for

raitway transport:

- Inter- Crty passenger transport
_ large volume cargo transport for medrum and !ong drstance travei
- Co-nmutmg sennee to the work places and schoo!s in the Metropolrtan Area

An advantage of the rarlway transport is- that a[t the faerhtres of ra|I transport are pro

vided specifically for the. rartway users and are not dr
port. Therefore, it is much gasier 10 operate tralns on sc
ating route, the more gasier srheduled operat1on becomes

sturbed by other modes of trans:
hedule and the shorter the oper- .

Another advantage of the railway transport is speed and hlgh transport capacity at one
time. In order to sustain the large burden of the initial cost and maintenance costs and
also to ensure relatlveiy cheap tt ansport it is quite essential to attract a large demand
for rail transport :

The expansron of urban activities and’ aceumulatron of busrness commereral and insti-
tutional facilities in the urban céntre  will attract the people to the centre area in the
daytime. Those 'who -have - their jobs there can_have their- residences within the urban

_ penphery to allow them to commute to their work places and schools

The aduantages of the r'ulway transport, m thrs sense, will ensure a Iarge ‘transport cle-
mand durlng some peak periods and it witl enable the urban activities to grow area-wise.
Thus, the raitway transport will have characterized its major roles in the urban transport

. SGI’VICBS

The ma|or role involves urban transport and it was defrned that the urban rart transport :
could encourage the development ‘of urban activities and vice versa. Therefore, to

: strengthen those advantages and to eliminate obstacles which hamper the advantages’

of rail transport should be 2 major ob;eetwe for the rallwav de\relopment

. PLANNING poLicY FOR THE RA[LWAY DEVELOPMENT

Based on the above consrderatlons the followmg planmng p0I|Ctes W|EI be proposed

‘(1} Rachal Llnes

These railway lines wrll connect the existing urban centres and planned sub-centres with
Surabaya radially. - That is, North-South direction (Surabaya- Sidoarjo). East-West Direc-’

" tion {Surabaya- Lamongan) and North-Southwest direction {Surabaya- Mojokerto) Such
-ratlway network will help to strengthen the traffrc ﬂows in thése radral directions.

(2} Loop Llne

A loop railway line is planned to cope with the continuous areawise expansion of the
existing urban area of Surabaya. It will therefore enable the central urban area to dis-
perse its functions along the loop line and also to ensure that traffic flows among these
finctions are connected in the same urban area.

(3) New Transit System:

'The purpose. of the New Transit System is to connect the expandmg urban districts and

the mejor facrlltles sich as the port, the arrport the physical distribution facilities, ete.

“and to actualize a close texture of transportatron service supplementing the Mass Tran-

sit. Therefore, it can be regarded as the' Secondary System of Mass Transit. An introduc-

tion plan of the system should be made after careful consideration of the direction of
expansion of the urban districts and also of the function of the’ system whrch would in-
duce the ¢ expansron

In addrton the plan should be ¢arried out after a carefut study on the re!atronshrp with
other systems. Especra"y coexistence and/or competition with Bemo, Colt and Bus is
very |mportant

NETWORK ALTERNATIVES

- The: antigipated network alternatives are shown in Frg 13 4. 6 The items considered

in thrs a]ternatrve study are:

- The connectron between the Statton Gubeng and the Station Pasar Turr through
“the Sta’uon Kota, - .

— The Rehabrlrtatron and utlltzauon of the Gresrk Lme and the line between Srdoarjo
and Tarik, The former as an urban railway and the latter as a long-distance railway to
connect the southern line with the eastern line directly without entering Surabaya.
" The exrstlng southern hne between Mo]okerto and Surabaya through Krlan is en-
-couraged as a commutmg fine correspondlng with the dermmand.



-~ A new transit system to supplement the ra:lways
— The location of the long-distance train terminals related with the network system
-~ The new line {Loop ||ne) as an urban transportation mode and its appropriate length.

— The cargo I|ne network system

Besndes the above some conditions shoufd be taken into account such as the Ioca’uon of
intermediate stations, feeder services system, the refevant facilities and so on.

Consequently, a railway network system is proposed as shown in Fig. 13.4.7 and the
main features of the system are described as follows: '

{1)  Railway

-- The long distance train turmmafs are located at the connections with the radial lines
and the loop line; around Waru area for the southern line and around Tandes area for
the northern line. :

— The commuting line operates into the busy ar'ea'thr_ough a part of the Ioup line from
_the directions of Gresik, Lamongan, Mojokerto and Sidoarjo. The origins of commut-
ing lines should be based on the forescast of demand.

— Most sections of the existing railway within SMA are utilized mainly for commuting -

and urban activity transportation, as well as the loop line.

— The loop line has two types of operating way. One is the inner loop and the other is
the outer loop. The length of either loop line is recommended to be less than 40 km.

{2) New Transit System

~ The reality and possibility of adoptataon of the new transit system should be further
studied. Judging from the existing conditions and planning considerations, the North-
South line between Wonokromo and Pasar Turi using the track of the old steam tram

has a high degree of possibility. As a next step, that line should desirably be extended

to Tg. Perak and the Ferry Port.
— The reality of the East-West line deperids on the volume of tréffic demand.

— The lines connecting with major facilities such as the airport will be realized beyond
the year 2000.

{3} Cargo Line

— The study on the utilization of the'exi‘sting cargo lines serving the port area is con-
tinuing, but considering the future industrial development, some new sections of fine
for cargo transportation from the port area will be needed, Itis desurabie that the

rourte is located in the western area without passing through the busy section for pas--

senger transportation.

1345 IMPROVEMENT OF PUBLIC ROAD TRANSPORT

GENERAL

Some cauntries are private transport oriented and others are public transport oriented,
but most are various combinations of these two extremes,

Surabaya cm/ lacks transport maodes and fa(:l!ltles and lack of- pubhc transportatmn_

modes -and appropriate road link arrangement have caused an increase in the motorcycle
ownership. More than 50% occupancy by mctorcycie traffic indicates implicitly the
feasibility of motorcycle ownership rather than. using public transportation'mbdés in
terms of the owner’s home economy: This means that from an overall evaluation of the

existing transport system, the public transport system is generally lnferlor to motor-

' cycles in its cost and benefit analysis as percelved by the individuals.in Surabaya

Theretfors, if the services of publlc transport are enhanced, the growth in motorcycle
ownership w;!l decrease with resulting beneflcnai effects on total traffic ffows and, a
reduction in economic costs of the region. In this sense, the improvernent and strength

ening of the existing public transport including urban mass transit should be realized 50

as to harmonize the various modes of public transport with various transportation de-
mands, ' '

SERVICE AREA OF PUBLIC TRANSPORT MODES

To coincide with the function levels of roads and streets the extent of transport service
by each of public transport modes can be defined as follows:

For Prim'ary System :
Railway, Inter-city ‘Bus and Caolt, including express transit for both railway and inter-
cnty bus. .

Colt is, however only to serve between SMA and adjacent reglons of about B0 km in
radius.

For Sedondary System
Major artery — Rapid mass transit {railway)
— New transit {eg. monorail)
— Bus {including express) and Micro Bus
- Taxi
Artery - New transit
— Bus Micro Bus
— Taxj
— Bemo/Colt
Collector — Bemo/Colt, Mic¢ro Bus
— Taxi '
— Becak
Local © — Bemo/Colt
' - Taxi
— Becak

As the traffic demand increases and prices rise, economic efficiency in_thé transp.céfta-
tion sector will be required and therefore transport capacity per vehicle will be increased
s0 as-to meet the level of demand in the service area. Thus, future modes of public
transport will show an increase in unit transport capacity by substituting for instance,
bus for coli, and colt for bemo. Howevaer, such a function as becak has today will hardly
be subtituted by other existing transportation modes. 85% of the total becak passengers
in Surabaya, travel, Iess than 2.9 km {derived from the Home Interview Survey by the
Study Tpam)

Travel distance by city bus and bemo passengers averages 6.7 km, and thls accounts for
more. than 80% of the total passengers by these modes. Those passengers who travel less
than 2.9 km, accouh_t for 36% of eity bus and bemo passengers. Thus, the role of becak
transport has its own position in the transport system, Accordingly, if becak transport
can be avajlable it should be utilized in a controlled service area avoiding traffic conflicts
with other modes of drfferem speeds.

A substitute for’ the becak mode would be bicycle or motorcygle. The present traffic
patiern of these moc_{es would therefore change to that similar to the becak. As is ofien
observed, becak: park at the corner of streets and pasars, and these areas therefore will
require parking space far other than car parking, in order to avoid disturbance of through
traffic flows. '

1346 .PRO:\'!t:SION OF TERMINALS

The functlon of the termmal is to consolidate and d;stnbute the generated traffic. The
trban area repeats the concentration and d|spersement durmg its devalopment process,
Thus, sub centres: are developed in the penphery of the central urban area, with these
sub-centres having various functions.
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In order to.reduce intra-urban traffic, such duplicated traffic of cargo from producer

outside the urbain area sites to wholesalers in the urban area {1st trip in the urban area) vt

and cargo from the whalesaler to retailer (2nd trip in the urban area) should be eliminat-

ed by a system such as cargo from producer outside the urban area to the distribution -

terminal located outside urban area and then distributed to the retailer {1st trip) in the o ]
‘urban area. " (v (”’f
The terminal is also a nodal pofnl of the different modes of transport, and functions to - L

provide smooth transfer between the modes. e o,

Sueh terminal functions are required for both passengers and cargoes. !n principle, pas-
senger terminals and cargo terminals should be arranged not to complicate the major i \
axial flow of passengers and cargoes. In this sense, it is proposed that major cargo gener-
ating/distribution Tacilities such as truck terminal, wholesale market, container {freight
station, major railway cargo station, industrial estate, etc., should be allocated along a
ring road. Major axial flow of passengers will be planned in the north-south and east- - ’ e
west directions through the central urban area of Surabaya.

Lo Tayg

LEGEND

emeszee B-lane
ocamaw 4. L ane

Basically, the passenger terminals for inter- city or I(ing distance transport should be
located outside the central urban area in order to avoid unnecessary traftic concentra- TR

¢ e ZoLane

tion in the area. These terminals should secure easier access to the urban area, transfer e ;c::
from one to another long distance transport minimizing traffic conflicts and maximizing sentratled
smooth connection in the urban area.

in this sense, the locations of railstations for the urban mass transit and for long distance

transport and the ring road should be considered i in the determination of iocations of

passenger terminals.

13.4.7 TRANSPORT NETWORK CONDITIONS . Fig. 13.48 ROAD NETWORK FOR TRAFFIC ANALYSIS

P . L iN SURABAYA, 1990
fnformation on the future transport network plan is necessary for estimating future O-D

Matrices and traffic assignments. In this section the conditions for transport netwaork
(road network and railway network) are summarized. ’

Road' networks in the year 1990 and 2000 were established on the basis of the road net-
work plan described in section 13.4.3 of Part til. The road network and the number of
lanes of each road are given in Figs. 13.4.8 through 13.4.11. The conditions of each
road link were defined by the following factors:

— the number of lanes
— access controlled or not
— urban area or rural area

The railway development plan was discussed in section 13.4.4 of Part 11, Radiaf fines
and loop line where commuter trains operate are planned and the development level
(double tracking, electrification and elevation) of each link IS o be decnded accordmg
to the demand of each link.

Therefare in this section the railway network is given for estimating the future person

O-D matrices by commuter trains, It is shown in Fig. 13.4.12.
. LEGEND

X 6 - Lane
s 4 - L Ane
e 2 - L3NG
——— 1.Lana

Accass
contrallad

(=T

Fig. 13.4.9 ROAD NETWORK FOR TRAFFIC ANALYSIS
iN GKS REGION, 1930
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13.5 PERSON TRIP DISTRIBUTION MODEL AND
FUTURE PERSON TRIP O-—-D MATRIX

135.1 PERSON TRIP DISTRIBUTION MODEL

Future person trip geheration/attraction by 2one was estimated in Table 13.3.2 of sec-
tion 13.3.2 of this Part Ill. In order to estimate a future trip distribution, two types of
moclels, Gravity Mode! and Growth Factor Method, were applied to the different areas
as shown in Fig. 13.5.1. The resuiting values derived from the models were so adjusted
to meet the previously determined zonal trip generation/attraction totals using Fractor's
Method. : :

The parameters of the Gravity Mode! appiied here were derived from the existing road
network conditions and the estimated 1982 O-D Matrix. The formula and the estimated
parameters are shown as follows:

DijB

where: Tij : Number of trips in zone i—j
Ti 1 Trip generation in zone i
T @ Trip attraction in zone j
Dii : Travel time between zones i—j {minutes)
a = 1.06939
.8 = 068892 . {8 =0.909)
K = 0.0045673
SBY otsllt!ige o(:tr:ige Outside
s8Y SMA GKS
sBY I————

SMA cutside SMA ; e

GKS outside SMaA

Outside GKS = e

1 ; i '
!5;;;!;; ¢ The Gravity Model is applicd to these blocks.
= : The Growth Factor Method is apilied tn these blocks.

Fig. 13.6.1 TRIP DISTRIBUTION”MODELS AND
APPLIED AREAS

135.2 FUTURE PERSON TRIP O-D MATRIX

Future O-D Matrix on person trip base was calculated by the above mentioned methods
and the resuits in the year 1990 and 2000 are expressed i Table 13.5.1 as a Block O-D
Table and in Figs. 13.5.2 and 13.5.3 as desire line diagram. '

Tahie 13.5.1 ESTIMATED FUTURE PERSON TRIP O-D

- person trips are shown.

Fig. 1352 DESIRE LINE TRAFFIC FOR SMA
iN 2000 {PERSON TRIP} -

— 187 -

MATRICES
-0 BMA GKS CGutside |
Nare of Block | Year s8Y curside SBY | outside SMA{ GRS Toral
v 1990 |4,707,294 | 144,849 21.22¢ | 65,738 | 4,919,160
2000°] 6,634,471 | - 427,297 70,122 91,607 17,193,497
: 44 3,143 24,411 | 186,364
A outside swy| HI%0 1o 144,849 13,981 ! Bl 1990
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Gs outside swa| 190 21,2719 3143 4 ' '
2000 50,122 13,51% 51,618 25,830 1. 131,008
' 65,71 22,238 - ,379
cutelde €S 1990 63,738 24,411 . 112.3
2000 (- 91,607 33,425 25,839 e 150,871
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a k .
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13.6 MODAL SPLIT AND TRIP DISTRIBUTION
BY MODES

13.6.1

GENERAL

A flow chart for estimating fuiure O-D tables by mode is shown in F|g 136 1.1In this
estimation.flow, future shares of commutm train (Urban Mass Transit and New Transzt
System) were assumed for the seven alternative cases described below:

MODAL SPLIT AND SHARES OF TRANSPORT MODES

Case 1 : ln the year 2000, netthea Urban Mass Transit ror New Transit System are
available.

Case 2 : In the vear 2000, Urban Mass Transit and New Transit System are available
at Level'|.*

Case3 : In the year 2000, ondy Urban Mass Transit is availahlé at Level I.*

Case 4 : I the year 2000, Urban Mass Transit and New Transit System are avatiabie
at Level 1177 '

Case 5 : Inthe year 2000, Urban Mass Transit is available at Level 11.°*

Case 6 : In the year 1990 neither Urban Mass Transif nor New Transit System are
avai_lable.

Case 7 : In the year 1990 Urban Mass Transit and New Transit System at Level [ Pl

Motes: © Level | means the service level which enables the Urban Mass Transit and

New Transit System to attract 10% of inter-zonal trip makers within- GKS
Region. However, if only Urban Mass Transit is prepared on the Level 1, it
will attract less than 10% of those trip makers within GKS Region.

* tevel H, which is defined in the same way as Level |, is the service iével that
enables Urban Mass Transit and New Transit System 1o atvact 20% of inter- .

zanal trin makers within GKS Region.

MODAL SPLIT FOR LONG TRIP MODES

Modal Split for Long Distance Train and Inter-City Bus, which are régarded as long dis-
tancé trips, were decided from the present percentage share of each of the total block
0-D traffic. Tables 12.6.1 and 13.6.2 display those for Long Distance Train and Inter-
City Bus respectively.

Table 13.6.1 MODAL SPLIT VALUES FOR LONG
DISTANCE TRAIN

{Unit: %)
- - 1 1 "
say SMA | GKS Outside
outside SBY outside SMA GKS
1. SBY - - 162 16,97
2. SMA outside SBY - - 1.02 1.8
3. GKS outside SMA 1.62 1.02° | 040 5.10
4. Outside GKS 15.97 181 | 510 -
_—

Table 13.6.2 MODAL SPLIT VALUES FOR
INTER-CITY BUS

{Unit: %)
’ U SMA GKS Outside
: SBY | quiside SBY |outside SMA|  GKS
1, SBY - - - 25 80 |
2. SMAoutside SBY - — 10 0
3, GKS outside SMA 25 10 12 60
ide GK 80 70 6O -
i; Cutside GKS . N ]

MODAL SPLIT MODEL: FOR COMMUTER TRAIN

The modal split model designed for commuter train is shown in Fig. 13.6.2. It was as-
‘sumed in the model that the share of commuter train between Zone 1 and  is influenced
by the travel distance on rait by the passengers between Zone i and i, and the average
access distance to the railway stations in Zone | and Zone i and finally, by the transport
capacity of the cominuter train,

MODAL SPLIT CURVE FOR PRIVATE VEHICLES

The modal split curves fo: seclan and motorcycle were derived from conszdermg the
present pattern from the home interview survey and they are shown in Figs. 13.6. 3 and
13.6.4 respect_wel\/. :

FUTURE PERSON TRIPS BY MODE IN GKS REGION

The total person trips by mode in GKS Region are cornpar'ed with other alternative
Cases as shown in Table 13.6.3. :

The person trip block 0-D tables by mode in all day for Cases 1 and 4 in the year 2000
and Case 6 in-the year 1990 are shown in Tables 13.6.4 through 13. 6.6.

1362 FUTURE VEHICLE Q-0 MATR!CE_S

_ Future person trip O-D tables by transportation mode were converted into vehicle trip

O-D tables as described in the preceeding estimation flow. The summarized Vehicle 0-0
Tables in all day of Cases 1, and 4 in the year 2000 and Case 6 in the year 1990 are
shown in Tables 13.6.7 through 13.6.9.
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Table 13.6.3 COMPARISON OF PERSON TRIPS BY MODE IN GKS REGION
FOR ALTERNATIVE CASE t THROUGH 7
Unit : Thousand person trips/day
. Long Distd . - . 2 ' :

Year Truck On%raizt nee Se(lal1 Motorcycle City Bus Inthucs.ll:y Cgi‘:";lﬁer Toral
Case 2000 238.2 30.1 1,635.0 793.5 1,578.0 327,72 - 4,602.0
(3.2} (0.7) (35.%) (17.2) o (34.3) (7.1) : (-) (100%)
Case 2000 238.2 30.1 1,632.1 675.2 1,299.2 . 321.6 QL6 4,602.0
_ (5.2) : (0.6) (35.5) (14.7) . (28.2) (7.0 (8.8) - (x00%)
Case 2000 238.2 30.1 1,632.1 696.7 : 1,336.0 321.9 347.0 . 4,602.0
(5.2 (0.7) (35.5) (15.13 (29.0) (7.0} (7.5 . . (100%)
Case 2000 238.2 30.1 1,629.3 555.8 1,021.8 315.5 511.2 4,602.0
(5.2) (0.7} (35.4) (12.1) (22.1) (6.9} (17.6) {100%)
Case 2000 238.2 30.1 1,629.3 : 598.4 1,095.5 316.5 694.0 4,602.0
(5.2) : 0.7) (35.4} (32.9) {(23.8) 6.9} (15.1) {100%)
Case 1996 6.4 23.1 §13.8 601.4 1,088.0 252.4 - 2,855.1
(2.7) (0.8 (28.5% {21.1) (38.13 (8.8) () (100%)
Case 1990 76.4 23.1 812.6 . 438.6 750.1 247.0 507.3 2,855,1
z.7) 0.7} : (28.5) (15.4) (26.3} (8.0) (17.8) ElOOf{-)
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Table 13.6.4

EST!MATED FUTURE PERSON TRIP 0D

BY MODE EOR CASE 1IN 2000

T

Unit: Thousand person tr_ip‘sidéy
o - SMA’ GKS
I : . = s
Name of Bloc_l\_. .SBY outside outsgide Qutgide Total
' ' BBy SMA CKS -
N N e e : S : :
Mode No. "Of TriPs % : NO-._Of Trips b4 No. of Trips % . |No. of Trips 4 Mo, of* frips pA
Sedan. 1,178.8 37.5 | 1833 42,9 12.3 30.3 4.8 4. 1,379.2 37,1
Motorcycle 728.4 3.2 | 21 5.0 0.7 1.7 0.0 0. . 750.6 20.2
gity Bus 1,143.3 36.4 190.9 44.7 0.0 0.0 0.0 0.0 1,334.2 35.9
SBY Commiter Train - - - _ _ ~ _ _ o .
Tater-¢ity Bus 0.0 0.0 0.0 0.0 2.1 Sh.h 74.6 71 9.7 2.6
Long Dlstance [ o
. Train 0.0 0.0 | 0. 0.0 0.6 1.6 12.7 12.2 133 0.5
Truck 91.2 S 2.9 3.7 7.4 6.9 12.0 12.2 13.7 40,0 | 3.7
Total: -3,141.7 100.0 42704 100.0 40,6 1i00.0 - | 1043 100.0 3,714.0 100.0
Sedan - 183.3 52.9 26,2 22.7 3.1 22.8. S 2.1 C 6.2 214.7 36.4
Motoreycle . 21.5° 50 |- 1747 15,4 0.5 37 0.0 0.0 19.7 6.7
1A City Bus 190.9 44,7 52.9 "45.9 0.0 . 0.0 .0 0.0 243.8 41.3
cuitside 1. Coml_muter:: T}fain = e - -~ - - - - - -
gy | Tater-city Bus 0.0 0.0 0.0 £ 0.0 7.8 57.4 20.8 61.5 28.6 .8
: Loug Distance o ' : _ . '
Train 0.0 0.0 0.0 0.6 0.1 0.7 0.4 1:2 0.5 0.2
Truck 31.7 b 18.4 16.0 21 15.4 16.5 311 62.7 10.6
. PP i ’ A . . g . T ‘. ) . I i
Tc'._tai- 427.4 100 0 115.2 100.0 [ 13.6 100.0 | 338 100.0 -590.0 100.0 .
Sedan * | 12,30 1 303 | - 31 22,8 132 25.4 2.8 10.4 M.s | 236
I-Eotorcycle 0.7 17 0.5 3.7 [ 2.0 1.9 0.0 0.0 3.2 2.4
iGKS' City Bus 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0
T ourside Commuter Tram - _ _  - _:. — - . _ . __ ~
e Inter-city Bus 22.1 544 7.8 57.4 34.9 7.2 20.8 11.3 85.6 64.4
~ Long Distance - o ‘ o .
Train 0.6 ¢ L6t 01 0.7 | 0.2 0.4 1.2 2.1 1.6
Trudk 49 | 120 |2 .6 | Lle 3.1 2.1 7. 10.7 8.0
’fota’l 4£0.6 100,0 | - 136 ] 100.0 51.9 100.0 26.9° 100:0 133.0 100, 0
Sédan 4.8 4.6 2.1, 62 2.8 - .4 | - - 9.7 5.9,
Motorcycle © 0.0 0.0 0.0 0.0 0.0 0.0 - ~ 0.0 00
Outside | City Bus 0.0° 0.0 0.0 0.0 0.0 - 0.0 - - 0.0 0.0
g .GKS _‘Commuter Train - - LT o ol St - -~ s =
' Inter-city Bus = 7.6 715 | 20.8 615 20.8 77.3 - - 16,3 | 7004
. Long: Distaﬂce PR Ty Cos 1.2, 1.2 4.5 - - 16.3 | 8.7
Frain - : . e R > . o .
Trugk- ¢ 12vz | o1 05 3L.1 2.1 780 - _ 248 15.0
Toral 1043 | 00,0 | 338 [ 2000 26.9 100.0 - - les.o | 100.0
Total’ 4, 602




Table 13.6.5. E.STIMATED'FUTURE PERSON TRIP O-D

BY MODE FOR CASE 4 IN 2000

Unit: Thousand person trips/day

_ SHA > GKS
Name of Block 5BY outside outside Qutside Total
' SBY SMA GKS
Mode No. of Trips z No. of Trips % No. of Trips % No. of Trips A Ma. of Trips Z
Sedan 1,175.2 374 183.6 43.0 13.9 34.2 4.8 4.6 1,377.5 37.1
Motorcycle 509.1 16.2 13.7 3.2 0.5 1.2 0.0 0.0 523.3 l4.1
City Bus 748.2 23.8 114.9 26.9 0.0 0.0 0.0 0.0 863.1 23.2
SBY Commuter Train 6L8.1 19.7 83.5 19.5 3.0 7.4 0.0 0.0 704.6 19.0
inter-city Bus 0.0 0.0 g.0 0.0 17.8 43.7 74,06 71.5 T 9204 2.5
Loag Distance . _ )
Train 0.0 0.0 g.0 0.0 0.6 C 1. 12.7 12.2 13.3 0.3
Truck 91.2 31.7 4.9 12.0 12.2 11.7 140.0 .8
Total 3,141.8 100. 0 427.4 100.0 40.7 100.0 104.3 100.90 3,714.2 7 | .100.0
Sedan 183.6 43.0 21.8 18.9 2.9 21.3 2.1 6.2 . 210.4 35.7
Motorcycle 13.7 3.2 15.5 13.6 0.5 .7 0.0 0.0 29.7 5.0
. City Bus 114.9 26.9 43.8 38.0 0.0 0.0 0.0 0.0 158.7 26.9
. Coimmuter Train 83.5 19.5 15.7 13.5 0.8 .9 0.0 0.0 100.0 16.9
cutside .
cpy Inter-city Bus -G 0.0 0.0 0.0 7.2 52.9 20.8 61.5 28.0 4.7
Long Distance : .
Train 0.0 3.0 0.0 0.0 .1 0.8 0.4 1.2 0.5 0.2
Truck 31.7 N4 18.4 16.0 2.1 15.4 10.5 31.1 62.7 10.6
Total H27.4 10G.0 115.2 100.0 13.6 100.0 33.8 '100.0 590.0 100.0
Sedan 13.9 34.2 2.9 21.3 12.3 23.7 2.8 10.4 31.9 24. 0
Motoreycte 0.5 1. 0.5 .7 1.8 3.5 0.0 .0 2.8 2.1
CKS Cicy Bus .0 0.0 0.0 .0 0.0 0.0 0.0 .0 0.0 0.0
i £
outside Commuter Train .0 7.4 0.8 .9 2.9 6 0.0 0.0 6.7 .0
SMA Inter-city Bus 17.8 43.7 7.2 52.9 33.0 63.7 20.8 77.3 78.8 59,2
Long Distance
Train 0.6 1.5 0.1 0.8 .2 .5 1.2 4.5 2.1
Truck 5.9 12.0 2.1 15.4 1.6 .1 2.1 7.8 10.7 8.0
Total 40,7 100. 0 13.6 100.0 '51.8 100.0 26.9 100.0 133.0 100.0
Sedan 4.8 4.6 2.1 6.2 2.8 10,4 : 9.7 5.9
Motercycle 0.0 0.0 0.0 0.0 0.0 .0 - - 0.0 0.0
Outside {City Bus 0.0 0.0 0.0 0.0 0.0 0 - - 0.0 0.0
GKS Commuter Train 0.0 0.0 0.0 0.0 0.0 .0 - - 0.0 0.0
Inter-city Bus 74.6 71.5 20.8 61.5 - 20.8 77.3 - - 116.2 0.4
Long Distance ' :
Train - 12.7 12,2 . - 0.4 1.2' 1.2 4.5 - - 14,3 . 8.7
Truck 12.2 11.7 C10.5 31,1 2.1 7.8 - - 24.8 15.0
Total 104.3 100.0 33.8 100.0 . 26.9 1000 = - 165.0 100.0
Total 4,502_'2_
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‘Table 136.6 ESTIMATED. FUTURE PERSON TRIP O-D
BY MODE FOR CASE 6 IN 1900

Unit: Thousand person trips/day

Name of Block . SBY SM% . I € : ; :
ST outside _ outside Outside _ Total
. - SBY : ;o SMAC N <
- Mode . IWNo. of Trips % ‘Ne. of Trips| ¥ No. of Trips X, |Mo. of Trips] Mo. of Trips 3
Sedan ' | 6841 4300 s09h [oas2 | 5. 25.1 2.6 3.4 74.3 4.1
Motorey : g C _ : : .
° _Om,"de ‘ o83.0 1 36.2 7.2 5.0 0.4 1.9 0.0 0.0 590.6 32.8
(?itly Bus - : 925.2 57.5 . 78.4 54.3 0.0 0.0. 0.0 0.0 1,003.6 55.8
SBY | Commuter Train - - - - - I - - -
Inter-city Bus 0.0 0.0 0.0 0.0 13.1 60. 9 61.1 78.2 74.2 4.1
Long Distance o ' . o . -
Irain 0.0 0.0 0.0 5.0 C 03 1.4 9.8 12.5 10.1 0.6
Truck _ 32.5 1} 2.0 7.9 5.5 2.3 10,7 5.9 47.3 2.6
- Total ' 1,609.1 | "100.0 | - 144.4 100.0 21.5 __100.'0 78.1 ' 100,0 | 1,800.1 1 100.0
‘Sedan. | 50.9 35.2 2.7 19.9 0.6 19.9 0. |20 | sas |29
SMA Motorcyele L2 0 s.0 1 13.2 0.1 3.3 0. 0.0 9.1 4.9
outside | CFY Bus. ot 78.4 5.3 6.0 44,1 0.0 0.0 0.0 0.0 84..4 45,2
SBY Commute? Train] : - : - . : . - ‘ - - - - - : ~ -
“Inter—city Bug] 0.0 -0.0 0.0 ~ 0.0 1.7 56. 5 L 20.9 82.6 ' 22.6 12.1
Long Distance {- . - T o : ‘ '
Train ' 0.0 - 0.0 [ 0.0 0.0 0.01 0.4 0.4 . 1.6 0.4 - 0.3
Truck . 7.9 5.5 3.1 22.8 0.6 1 19.9 3.5 13.8 15.1 8.1
Total. 1644 100.0 13,6 10000 | 3.01 100.0 25.3 100.0 186. 6 100.0
“Sedan 5.4 25.1 0.6 19,9 5.2 21.8 1.1 4.5 12.4 17.0
XS Motorcycle 0.4 1. 0.1 3.3 1. 4.6 0.0 0,0 1.6 2,2
: City Bus 0.0 0. 0.0 0.0 0.0 0.0 0.0 0.0 S 0.0 0.0
outside ’ . . ) E L
SMA Commuter. Train . R R - - - . - S o= - - -
‘Inter-city Bus| 131 | 60.9 ST | 56,5 16.6 69.6 21.2 86.5 52.6 72.1
Long Distance | : S R ' _ B ' '
Train 0.3 1.4 0.0L 0.4 0.05 0.2 1.1 4.5 1.5 2.0
Truck _ S 10,7 o6 | 199 10 0.9 3.8 1.1 4.5 4.9 6.7
Total 215 0| 1000 .01 | 1000 | 23.85 o | 100,00 |0 24.5 100.0 73.0 100.0
Sedan - 2 3.4 0 2.0 1.1 4.5 - - 4.2 3.3
| Motorcycle 0.0 0.0 4] 6.0 .| 00 |- 0.0 - - . 0.0 0.0
Outside | City Bus. 0 0.0 0 0.0 0.0 | 0.0 Co- - - 0.0 0.0
GKS Commuter Trainf . - - - - |- - - - - -
Inter-city Bug ~ - T61.1 78.2 20.9 82.6 21.2 | B86.5 - - 103.2 80.7
Long Pistance . - ;
'Trg-in ' 9.8 12:5 T T S W 1.1 4.5 - 1 - 11.3 8.8
Truck ' 4.6 5.9 3.5 18 1.1 4.5 - - 9.2 7.2
Total 1 78.1 100.0 95,3~ 1000 | 245 | 100.0 - - 127.9. '} 100.0
Total 2,187.6
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Table 13.6.7 ESTIMATED FUTURE VEHICLE 0D BY MODE
FOR CASE 1 IN 2000 ' '

Unit: Vehicle trips/day

SMA -G8 (d Total
Name of Block SBY cutside outside . ODutside al
SBY SMA GKs o
Mode No. of Trips # No. of Trips A No. of Trips 4 Mo. of Trips|-. % No. of Trips Z
Sedan 471,638 £3.0 73,392, 63. 4 5,036 48.8 1,962 20.3 552,028 44 .8
Motorcycle 520,426 47.5 15,476 13.4 598 5.8 0 0.0 536,500 43.6
: £
SBY City Bus 44,096 4.1 7,429 .3 0 0.0 .0 0.0 51,525 1.2
Inter-city Bus 0 0.0 o | 0.0 687 6.7 1,932 20.1 2,619 0.2
Truck 59,467 4 19,545 16.9 3,996 38.7 5,756 59.6 88, 764 7.2
Total 1,005,627 100.0 115,842 100. 0 10,317 100.0 9,650 100.0 231,436 100. 0
Sedan 73,392 63.4 10,514 26.0 1,288 25.0 8513 12.1 86,047 51.1
Motorcyele 15,476 13.4 12,672 1.4 423 8.2 0 0.0 28,571 17.0
SMA Gity Bus 7,429 6.3 2,076 5.1 0 0.0 0 0.0 9,505 5.6
outside ooy city Bus 0 0.0 0 0.0 268 5.3 559 - 7.9 827 0.5
SBY Truck 19,545 16.9 15,148 37.5 3,163 61.5 5,646 80.0 43,502 25.8
Total 115,842 100.0 40,410 100.0 5,142 100. 0 7,053 100.0 | 168,452 100.0
Sedan 5,036 48.8 1,288 25.0 5,362 50.7 1,191 41.7 12,877 54.6
Motoreycle 598 5.8 473 8.2 1,532 14.5 0 0.0 2,553 8.8
GES  § City Bus 0 0.0 0 .0 0 0.0 0 0.0 0 0.0
outside R
_ Inter—-city Bug 687 L7 268 5.3 994 9.4 593 20.7 2,542 8.8
SHA Truck 3,996 38.7 3,163 61.5 2,684 25.4 1,075 37.6 10,918 37.8
Total. 10,317 100.0 5,142 100.0 10,572 100.0 2,859 100.0 28,890 100. 0
Sedan 1,962 20. 3 853 12.1 1,191 41.7 - - 4,006 20.5
Motorcycle 0 0.0 0 0.0 0 0.0 - - 0 0.0
Sutei ‘ _ _
utside City Bus 0 0.0 0 0.0 0 0.0 - - 0 0.0
K . _
S Inter-city Bud 1,932 20.1 559 7.9 593 20.7 - - 3,084 15.7
Truck 5,756 59.6 5,646 80.0 1,075 37.6 . - - 12,477 63.8
Total 9,650 100.0 7,058 | 100.0° 2,859 100.0 - - 19,567 100.0 -
Total 1,448,345
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" Table 13.68

ESTIMATED FUTURE VEHICLE O:D

— 196 ~

. 'URE 'BY MODE
FOR CASE 4 IN 2000 : -
_ Unit: Vehicle trips/day
: _ SMA "GKS
Name of Block 3BY - outside ‘outside Outside Tetal
B | SBY SMA GKS
Mode No. of’ Trips % No. ij Trips % . |No. of Trips| % No. of Tripg % _ No. of Tri:ps %

Sedan 470,182 51,0 73,503 | 684 | 5,654 53.1. 1,962 20.3 | 551,301 52.5
Motorcycle 363,762 39.4 9,897 9.2 424 4.0 0 0.0 374,083 35.6

SBY Cit)’ Bus ?8,904 3.1 4,505 . 4. 2 0 0.0 0 0.0 . 33,&09 . 3.2
Inter—city Bus 0 0.0 0 0.0 577 5.4 1,932 20.0 12,509 0.2

Truck 59,467 6.5 19,545 | 18.2 3,996 . 37.5 15,756 59.7 88,764 8.5

Total, 922,315 " | 100.0 107,450 100. 0 10,651 100.0 9,650 | 100.0 1,050,066 100.0

Sedan 73,503 68.4 8,752 23.8 1,193 | 23.8 853 12.1 84,301 54.0

SMA |Motoreycle 19,897 1 9.2 11,134 30.3 388 7.8 0 .0 21,619 13.7
outside |City Bus 4,505 4.2 1,732 4.7 0 0.0 0 0 6,237 4.0
SBY Inter-city Bus 0 0.0 0 0.0 261 5.2. 559 7.9 820 0.5
Truck 19,545 18,2 15,148 41,2 3,163 63.2 5,646 80.0 43,502 27.8

Total - 107,450 | 100.0 36,766 | 100.0 5,004 100.0 7,058 100.0 | 156,279 - | 100.0

Sedan 5,654 53.1 1,193 23.8 5,016 49.7 1,191 41.7 13,054 45.6

GKS Motorcycle 424 4.0 388 7.8 1,446 14.3 0 0.0 2,258 7.9
outside |City Bus 0 S 0.0 0 0.0 0 0.0 - 0 .0 0 0.0
SMA Inter-city Bus 577 5.4 261 5.2 946 Y.4 593 20.7 2,377 8.3
Truck 3,99 | 37.5 3,163 63.2 2,684 - 26.6 1,075 37.6 10,918 38.2

Total 10,651 100. 0 5,005 100.0 10,092 100.0 2,859 100.0 28,607 100.0

sedan 1,962 20.3 851 | “12.1 1,101 41.7 “ . 4,006 20.5

- ' . 0.0 - - 0 0.0
Outside _MOtOrCYClE 0 00 v 0 0 0 0 o 0.0

ks . |city Bus | 0 5.0 | 0 0.9 0 | 0.0 - .

Inter-city Bud 1,932 20.0 - 559 7.9 593 20.7 - - 3,084 15.7

Truck 5,756 59.7 5,646 .| 80.0 1.075 37.6 - - 12,477 63.8
Total 9,650 | 100.0 7,058 100. 00 2,859 I 100.00 - - 19,567 ] 100.00

Total 1,254,519




Table 13.6.9 ESTIMATED FUTURE VEHICLE O-D BY MODE
FOR CASE 6 IN 1980

“yehicle tripsfiday

13.6.3 VERIFICATION OF TRAFFIC DEMAND BY PRIVATE

VEHICLE

GENERAL

Premises assurned in the future modal split analysis are as follows:

- — Share of long distance trips by inter-city bus and railway is relatively proportional to

the total person trips.

capacity.

- Share of sedan trips is relatwely mdependent from the development levels of such
public transport as the urban mass transit, city hus: transport, and also the ownersh:p
level of motoreycles. It is, however, dependent on the incorne level of the inhabitants.

Share of the urban mass transit and the new transit system depends on the transport

Using: the. modal split curve, the percentage shares of motarcyele and city bus trips
are determined based on travel dlstance which were derived from the “Home Inter-

view Survey in 1982". Accordingly, sedan ownership and average trip times per day
were estimated as a prerequisite to assess a future framework of the sedan trip§ in
Surabaya. However, the number of motoreycie trips designed in the modal split anal-
ysis will be irfluenced by the supply level of commuter trains and the travel distance
of motorcycle. Therefore, it is also necessary to verify the probabie range of motor-
cycle fleat which will \}aryicor_resbonding to the alternative development levels of
‘caommuter trains. This means conversely to what extent the public transport inciud-

Hait:
_  SHA CKS o toral
Name of Block ShY nutside outside Uu231de vta
. SBY SHA CKS C
Mode No. of Trips 4 (o, of Trips # No. of Trips Z No. af Trips :Z_ No. pf Trips Z
Sudan 279,423 15.6 20, 361 52:% 2,172 39.6 1,028 14.5 296,984 16.3
Motorcyele 1|.16,5f16 54.3 5,245 13.5 409 7.4 0 .0 _l’|22,200 31.6
SBY Cily Bas 35,714 4.6 3,093 3.0 0 0.0 (] .0 38,807 .4-7
Inter—city Bus 0 0.0 0 0.0 470 8.6 1,592 22.8 2,062 0.2
Truck 42,126 5.5 10,018 25.9 2,439 Ahh 4,349 62.4 58,932 1.2
Total 767,809 109.0 18,717 1 100.0 5,490 100.0 6,969 100.0 | 818,985 100.0
Sedan 20,361 52,6 1,084 12.3 264 12.1 215 5.2 p 0 21,904 40. 8
EMA Motorcyele 5,245 13.0 1,336 5.1 104 5.2 1] .0 6,685 12.5
outside| City Bus 1,003 8.0 276 3.1 0 Q.0 ) .0 3,369 6.3
5By ITnler-city Bus 0 0. ¢ 0 6.0 La4 7.1 564 13.7_ 108 ) 1.2
Truck 10,018 25.9 6,136 69.5 1,528 75.6 3,346 8l.1 21,028 39.2
Total 18,717 106.0 #3712 100.0 2,020 100.0 4,125 100.0 33,694 100.¢
sedan 2,172 39 6 244 12.1 7 , 088 40.3 44 21.5 4,946 33.5
CKS Motoreycele 409 7.-’4 LO4 5.2 890 12.2 -0 .0 1,403 9.5
vutside] City Bus 0 0.4 ] 0.0 0 0.0 0 .0 0 0.0
SMA Inver-city Bus h70 8.6 L44 7.1 536 10.3 604 29.3 i,754 11.9
Truck 2,439 AhLh 1,528 796 1,668 32.2 1,012 49,2 6,047 45,1
Total _),?l90 100.0 2,020 160.C 182 100.0 2,058 100.0 14,750 100.0
Sedan 1,028 La.8 215 5.2 442 21.5 - - 1,685 1?.8 .
Qutside ! Motorcycle 1] 0.0 0 .0 0 0.0 - - 0 0.0
GKS City Bus 0 0.4 0 .0 0 0.0 - - 0 0.4
Inter-city Bos b,592 22.8 564 13.7 004 29.3 - - 2,760 21..0
Truck L3469 62.4 3,34’:6 81.1 1,012 49.2 - - 8,707 66.2
Total ,96‘j 100.0 4,125 100.0 2,058 106.0 - - 13,152 100.0
Total 900,581

ing bpmmuter trains _ahd city buses showld be developed in the Tuture.

(1

GRDP}.
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However,

Forecast of Futum Sedan OWﬂeIShI[)

FUTURE SEDAN OWNERSHIP AND.VERIFICAT.ION OF SEDAN TRIPS

In order to estimate future sedan ownershlp, it was mtended to completn the factors of
motorization level {sedan fleet per 1000 population) and income level {(per capita

annual GRDP data was not available even for Surabaya. Therefore,
the following method was employed.



- Assuming -that one’s behawour to purchase sedan in Surahaya is the same as in-

Jakarta, data on the levels of lm.ome and motorization in Jakarta were used in order.
to estimate a'regression equation 0 be applied Tor Surabaya,

- Auc;age annual growth rate wis derwed from the data on sedan fleet registered i in
Surabaya and this was applied to prolect ‘the fleet in the future,

- The future sedan fleet estrmated from the above methods were compared and deter-
mined.

The resulting future estimates of sedan fleet in Surabaya were corn‘pared.as éﬁown'm
Table 13.6.10, and it was sventually assumed to reach 107,145 vehicles for the 1990
and 209,400 for the year 2000,

(2) Fstlmatron of Future Sedan Trrps

Based on the “Car-owner Interview Survey in 1982“, an average number of trips per
sedan was obtained at 2.5 trips/day and the average number of occupants at 2.5 persons/
sedan. Assummg that these factors remain unchanged in the future, person Lrips made
by Surabaya's sedan fleet were pro;ected to be 677 700 trlps/day in 1990 and 1,324 500
traps/day in 2000.

Table 13610 COMPAR!SON OF ESTHVIATED FUTUFH: .
SEDAN FLEET InN SURABAYA

pata Applied for Es[i*’anng Fulure SEdan Fleat in urahaya

Year mdan fiect Por Capi:a GRDP ot 1975 Motorization Level
(i) En Surabaya Const. Price in JXT: (1000 ‘(i) (Sedan/1000 pop.): (\.'i}
1973 21,133 i L - L

1972 13,308 . - -

1573 26,474 : - : R

1974 36,445 -~ -—

1575 29,234 ' 195,892 " 28,227
T 31,665 ) 207,508 ) 31,507

1977 : 34,102 216,754 32,935

1978 . .36,&65 . 223,886 ' 35,764

1979 . 36,977 244,719 37,5125

1959 40,927 - . 264,616 41,145

1981 45,525 — -

Estinating Average Annual Escimated Regression Equaticea:

2

Models Urowth Rate: 3.0% p.a. Yi = D:17% )Ci -~ 6.02G6 {7 = 0.9773)

Futursa © Estimated Sedan Fer Capita GROP at Estimated ' Populatiorl Estimaced Sedan
- (i) Flest in SBY: 1975 Const. Price Hotarization  {x 1,006y :  Flect in 5BY:
rear Fleet fn SBY: BoSAY: {1000 X,)  lewel: (¥ . () G, % 2)
1595 91,035 242,235 a7,437 2,862 107,145

20909 196,472 . 33876 56,745 3,825 . . 209,400

The person trips made by sedan in Surabaya were estlmated at 805 6534 trrps/day in
1990 and 1,579,620 trips in 2000, which were computed using the. ‘modal split model
for sedan presented in section 13.6. 1 of Part 1il. These values do' not include the intra-
zonal trips but |nciude the intérzonal trips ‘made not only by the Surabayas sedan

fleet but also by other non -Surabaya. sedans

The average radius of Surabaya zones is about 2.0 km and the percentage share cofres-
01/
pondmg to the above average distance travelled by sedan was found to be 10% of the

total person trips for sedan. Therefore the inter- zonal person trips made by Surabaya 5

sedan fleet were assumed to be 610,000 trlps/day in. 1990 and 1,192,000 tnps/day in
2000. These values account for 75.5% and 75. 7% of the person trips by sedan in
Surabaya being 805,634 trips and 1,679,620 trips for the years 1980 and 2000 respec-
tively. On the basis of these empirical considerations, it was concluded that the estimat:
ed future person trlps by sedan in ‘Surabaya would fall in the acceptable margme of

error for this Study. Therefore, the modal shiit-modei applied in this Study was verified
for estimat’ir’rg future sedan O-D traffic in terms of person trips.

FUTURE MOTORCYCLE OWNERSHIP AND VER!FICATION OF MODAL
SPLIT VALUES
(1) Analy_sis of Future Motorcycle O_wnersh_ip

The existing’ motorcyele fleet in Surabaya numbers 206,926 in 1981 and its ownership
rate is:99.7 motorcyclesHOOD population. This is a high level of ownership Wlnch ex-
ceeds that of Jakarta

A saturatlon level of mdt_orcycle fleet in Surabaya was estimated using a logistic curve
function model as follows: :

where, Y Motorcy_c!.e ownership {motorcycles/ 1000 pop.)

X ¢ Timein sequence starting from 0 to n—1, if the
~ total number of datais n.

m a : Parameters .
Tk : Saturatlon level (motorcvcle/1000 pop.)

Based on' the collected data of motorcycle fiest in Surabaya, two different cases were
examined. They are the cases where,

— Saturation level is estimated from the model
.— Saturation level is assumed independently

The future motorcycle fleet in Surabaya, 1990 and 2000 were calculated as shown in
Tabie 13.6.11.

MOTORCYCLE OWNERSHIP FORECAST
FOR SURABAYA BY DIFFERENT CASES

Table 13.6.11

Es_timal:ed Assumed Saturation Level
Saturation B e —
Level CASE 1 CASE 11
ONNERSHIP 103
(Motoreycle 1,000 populatlon) ) 136 178
1981 206,926 206,926 206,926
Ho. of 1990 293,841 359,181 437,541
Vehlcie
2000 394,021 496,485 639,042

At the present time metorcycie ownershlp rate is 99 72 motorcycles per 1000 popula-
tion and this nearly reaches the estimated saturation level of 103 motorcycles/iOOO pop.
In other words, there is one motorcycle to every 9.7 persons or 2 households. If the
assumed saturation level of 170 motorcycles/ 1000 pop. was taken, it would mean that
one . rnoto'rcycle is possessed'by 5.9 persons, or nearly every household by the year
2000, and this'is considered to he a extremely high level of ownership compared w:th
the situation’in Jakarta, :

‘.Providi'n'g the existing service level of the prib!ic transport is not improved and per capita

incame |ncreases about two times, the future motoreycle fleet can be doubled by the
year 2000.- However, ‘the existing publ:c transport is at a low service level and-it is de-
sired to stréngthen’ the role of public transpoit in the urban transport system from a
transport. planning viewpoint. Therefore, the future motorcycle fleet in Surabaya should
not exceed the saturation level of 130 motorcyclas per 1000 population. -
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The alternative cases for the develdpment levels of commuter trains were exammed to

analyze a future share of city bus ransport and motorcyele transport and conversely,
fram the possible range of city bus operation and motf_)lcyc|e-owne_rslﬂp, a required
level of commuter train development was assessed as discussed in the next section,

{2V Verific auon of Modal Split Valugs

According to the atternative cases of development levels of commuter trains {Urban
mass transit and New Transit System). total person trips made by moto:cycie and city
bus in Surabaya for the year 2000 were denved using the modat spilt curve |nt|c(luced
in section 13.6.1 and the results were presented in Tal)le 13 G. 1? :

As discussed later in section 14.4.3, a bus transport system cannot be developed only by
an tncrease in bus fleet but it is also required to develop the road network. Taking an ex-
ample of Case 4, which is the lowest demand for city bus transport among the three
alternative Cases for the year 2000, this requires 35 operating. routes each of 14 km
length and a service headway of 5ininutes in peak-hour operation. Therefore, without
commuter trains suitable for the devetopment level of Case 4, demand for bus transport
will be overburdened and this will cause an increase in motareycle’ traffic towards the
motorcycle saturation level of 130, which is considered the maximum level for road
transport. : '

Table 13.6.12 RELATIONSHIP BETWEEN CITY BUS,
MOTORCYCLE PERSON TRIPS AND
DEVELOPMENT LEVEL OF COMMUTER

' TRAINS ‘ :

[ . :
| Alternative Cases for | Estimated P.7. Estimated P.T. by Motorcycle in S8Y; 2000
' Com[r)r:;:;rngram h\,srg‘l(tlvz%%som Inter-Zonal Trip | Intra-Zonat Trip* Totat
Case 1: 1,525,096 712,860 607,000 1,379,860
. {¥ear 2000} - ’
{ Case 2 395,546 1,250,868 655,608 607,000 1,262,698
I tvear 2000)

Case 4: 791,088 978,020 537,462 607,000 1,150,462

{vear 2000)

Notes: Case 1 assumes that no commuter trains are developed in 2000

Case 2 assumes that 10% of the inter-zonal person trips in GKS Region will
be made by commuter trains in 2000

Case 4 assumes that 20% of the inter-zonal person trips in GKS region will
be rnade by commuter trains in 2000 '

Total intra-zonal trips in Surabaya in the yenr 2000 were estimated at
3,278,000 trips/day and of these, person trips by walking and bicycles
were estimated at 2,671,000 tr:ps/day Thereforc the remaining intra-
zonal person trips, 607 000 trips/day, were considered to be made by
motoreycle,

The road public transport in 1982 represents a traffic demand of about 500, 000 passen-
gers for both c:ty hus and bemo transport in Surabaya Hf the commuter tra:n is not pro-
vided in the years 1990 and 2000, demand of another bUD 000 passengers per day is

assumed to devélop every 10 years. In 'rdclltmn if the road development cannot provrde' )
-space for such bus transport demand the diversion of the potential bus passengers to

motorcycle travel!ers ar vice versa is considered to be |n5|gn|ficant as the motorcycles
also use the same madequate road network. :

Taking the above into conmduatmn mammum::effortc'to develorj commuter trains as
well as city bus transport should he made in order to maximize the use of limited land '
space for transport infrastructure. Accordlngiy, the alternative Case 4 is assesseci-as a

goal for the development of the public transport systern by both commuter trains and
city bus.

I"he average moto:cyr‘le occupancy and average trip times of motorcycles are derived
from the "Home interview Survey in 1982” to be 1.2 persons per motoreycle-trip and
2.5 trips per day, respectively. Therefore, in Case 4, motorcycte fleet in Surabaya was
estimated at 383,500 which is quite similar to the estimate derived from the estimated
saturation ievel of 103 for motorcycies in Surabaya_.

To. summarize, the clevelopment of commuter.trains with a transport share of 20% of
the inter-zorial person trtps in GKS . Reglon (Case 4) should be realized and at the same

time, a‘city bus transport which tuifllls the transport demand of about 1 million passen-

gers per day in Surabaya is required, together with a road network development fit to
receive such bus operations. In case that the road network development can not match
the bus transport demand, strengthening of commuter train network will be further re-
quired by the year 2000, '

13.6.4  FUTURE TRUCK O-D MATRICES
The exter nal truck vehtcle O D between: Surabaya and outsu:ie Surabaya were derived
from the 1982 roadsidé interview sufvey by the Study Team. The internal truck vehicle

- O-D within Surabaya Were verified by the estimation procedure presented in Fig. 13. 2.1.

In order to estlmate futu:e truck O-D: matrices, the truck O- D matrix in the year 1982
was used as a pattern of trip. distribution by the appliciation m‘ Mr. T. J. Frator's meth-
od. The estimated ‘results are summarized in the Block O-D tables in the year 1990 and
2000 as shown in Table 13.6.7 through 13.6.9. The desire line diagrams for the truck

- O-D in the vear 1990 and 2000 are shown in Figs. 13.6.10 and 13.6.11.
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13.7 ASSIGNED TRAFFIC VOLUME ON ROAD
AND RAIL NETWORKS

13.7.1 ASSIGNED TRAFFIC VOLUME ON ROAD NETWORK

METHOD OF TRAFFIC ASSIGNMENT FOR ROAf) NETWORK

The purpose of traffic assignment is to simulate route choice and to evaluate the road,
railway network and service level which are planned in this study. The method is based

on tratfic limitation {the Q-V) method. Traffic, which is divided into five parts, is as- .

signed to the network in five stages. In each stage, traffic of each O-D pair is assigned
to the minimum route reflecting the changes of Q-V conditions for each link.

- In traffic assignment, five future vehicle O-D matrices are ¢onverted into one O-D mat-
rix in terms of passenger car unit {p.c.u.) by the use of the conversion rates as shown
beiow

T;yé}heicc;tfa . _ Sedan Motrocycle | City Bus [Inter-City Bus Truck
p.cir. 1 0.3 C2 2 2

The road networks for traffic aésignment i the year 1980 and 2000 were established
after deliberating upon the discussions in-Section 13.4.3 of Part 1. They are given pre-
viousty in Figs. 13.4.8 through 13.4.11.

ASSIGNED TRAFFIC VOLUMES ON ROAD NETWORK

Atlternative cases for the traffic assignment on the road network were considered for
two purposes, One is to evaluaté the planned road network system corresponding with
the development levels of Urban Mass Transit and New Transit System. The other is
to obtain the data for the pre-feasibility study of the Middle Ring Road and the New
Transit System (eg. monorait}). For the former purpose, the same alternative cases as
described in section 13.6.1 were considered. Cases 4 and 6 are recommended as the pre-

ferable devetopment level for the transport networksin the year 2000 and 1990 respec- -

tively by the Study Team. Case 1, which is the case without Urban Mass Transit and
New Transit System, is the "Base Case™ for the comparative analysis. -

The assigned results are presented in Figs. 13.7.1 through 13.7.6 and summarized in
Tabie 13.7.1. ' :

CHARACTERISTICS OF ASSIGNED TRAFFIC VOLUME

Table 13.7.1
: {Unit = thousand)
Vehicle—km "Vehicle—hour .
Year “{p.cu) (p.cu)
Case. 1 2000 26,270.8 670.5
Case 4 2000 24,575.4 606.3
Case 6 1990 14,567.9 503.2

13.7.2 AS‘SIGNED TRAFFIC ON RAILWAY NETWORK

Future person trip O -0 traffic by the commuter trains, which were estlmated in the
proceeding section 13.6 of Part il Were asstgned to the ra:lway network shown in
Fig. 13.7.7, In order to estimate the demand for the commuter trains by link the traffic
volume of each O-D pair was assigned to the minimurn route regardless of link capacity
at one time.-The resulting link loads on the railway network are summarized in Table
13.7.2. ‘
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