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Abstract. In this paper, itineraries in a transport system will be investigated to help city
authorities to prioritize alternative routes to improve them. In Istanbul, most commuters
have to select a combination of transport modes for crossing the Bosphorus, these will be
termed ‘itineraries” in the paper. Transport authorities who aim to provide the most
efficient transportation system for commuters, have to consider passenger preferences as
well as environmental pollutants of the different transport services. Thirty-four alternative
itineraries are prioritized based on time, comfort, cost and pollution criteria, using
Analytic Hierarchy Process(AHP) a multicriteria decision support system. Results indicate
that itineraries which provide service frequency, with moderate comfort level and less
environmental pollution have priorities.

1. Introduction

The city of Istanbul has witnessed a rapid growth in the past. the population increaszd ::om three
million in 1970 to ten million in 1994. In addition to the population increase, the urban I2nd use pattern
has drastically changed (Istanbul Master Plan, 1995).

The problems became more complicated with the sudden growth of residential areas and new locations
+f industrial, commercial and financial centers. Istanbul was transformed from a monocentric to a
solycentric city following the expansion of the city boundries and the development of communication
svstems . This transformation will continue in the future (Dékmeci and Berkéz, 1994)

Tn Istanbul, the structure of the city fabric and the organization of urban transport are closely related.
The expansion of the city in certain directions has dominated the extension of transport services to these
areas and, in relation, the development of principal transport itineraries has accelerated urban growth
sround them. In the process of urban development which side of this interactive relationship will
{ominate over the other is determined to a great extent by the type and extent of capital entering into the
rransportation and the construction sector.

Nowadays, the transport system is inadequate to supply the existing travel demand. In order to increase
the accessibility in the city , Light Rail Transport (LRT) facilities have been added to the system.
Maritime transportion will be improved in the near future. An underground railway system (Metro) is
under construction.
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Construction praject decisions are generally made by elected bodies. Municipalities have to decide how
to allocate funds and to satisfy public expectations which is their main goal. At this stage, a quantitative
method would be useful for decision makers.

In the paper, a quantitative method, The Analytic Hierarchy Process (1HP), has been’ tested as a
multicriteria decision approach on a specific problem. Cross-Bosphorus traffic is one of the major
problems for which the municipalities have to bring urgent solutions. The existing commuting systems
between the.eastern.and western.sides of the city are currently inadequate due to the absence of effective
transport services on the Bosphorus (Kilingaslan, 1995).

In order to provide adequate transportation, central and local governments have made investments on
several projects. The construction of the first Bosphorus Bridge was finalized in 1973 and the second
bridge in 1984. Currently, local and central authorities are in the process of decision making for new
infrastructure investments in order to improve the accessibility and thus to decrease the difficulties
occured at the Bosphorus crossing. Local and central decision makers in government have to decide
whether to build another bridge or construct a tunnel. Improvement of the existing transport facilities is
yet another approach.

The city of Istanbul policy makers' approaches have been briefly explained in the Introduction. The
available itineraries for first bridge Bosphorus-crossings are explained in the second section. The
available alternatives of the first Bosphorus bridge have been examined by the AHP and brief
description of the AHP is given in the third section. The goal, selected criteria and alternative itineraries
have been structured in‘a hierarchical manner and explained in the fourth section.

Prioritization of 'the alternatives by selected criteria have beén presented in the fifth section. Experts in
the field of transportation and environmental pollution directed the study. Intensity levels and relative
weights of the criteria were based on professional opinions. Results are presented in the sixth
section The last part of the paper covers the conclusion and suggestions.
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Figure 1: Linear Expansion of the Istanbul CBD (Dijkmeci and Berkiz, 1994)
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2. The Bosphorus Crossing

There is an imbalance between active population and employment on two sides of the city of Istanbul
(16). Since a large number of places of employment are located on the European side and residential
areas are densely located on the Anatolian side; an actxve population has to commute from the Anatolian
side to the European coast (See Figure 2 and 3). The number of commuters between the two shores of
Istanbul increased 20% in 1990, 35 % in 1995 (Istanbul Master Plan, 1995).

The public transport system, consisting of train, hght rail transport, bus, minibus, ship and seabus, is
inadequate and most commuters prefer to drive thelr private cars. Car ownership is on an increase; the
first Bosphorus bridge has already reached its capac1ty, the average daily traffic is around hundred
thousand vehicles a day resulting in long waiting nmes due to traffic congestion at access and exits of
the Bridge.

In order to decrease.traffic congestion a reliable jpublic transport system should be promoted. This
situation would discourage the use of private cars on the Bosphorus crossing and encourage the use of
public transport.

In a metropolitan area most daily trips can not be made by only one vehicle; commuters have to select a
combination of transport modes which are called mnermes in the paper. Transfers from one mode to
another have to be made at terminal points which are developed in the city transport system.
|

Mecxdlyekoy is a primary terminal point located[ on -the European side and Pendik is another main
terminal in the city transport system which is Iocated on the Anatolian side. Bostanci and Kadikéy,
Uskiidar are secondary terminals on the Anatoltan side, Besiktas, Karakdy, Kabatag and Tinel are
secondary terminals on the European side. .

In this paper, Mecidiyekdy and Pendik have been accepted as origin and destination points for
itineraries. Thirty-four alternative itineraries are available between Mecidiyekoy and Pendik. Direct
connection is provided only by bus services. The other connections are provided by several transport
modes requiring transfers at sub-terminals.

The traffic crossing on the Bosphorus are assumecii under free traffic conditions; including ail trip types,
equal toll fees, no capacity restrictions. The mneranes which connect Mecidivekdy and Pendik, two
major terminal points, are evaluated and pnomlzed by AHP.

3. Analytic ;Iierarchy Process
J o
The Analytic Hierarchy Process(AHP) is a quantitative approach designed to handle situations in which

subjective judgments are a major part of the decision process(Dyer, 1990). This approach is particularly
suitable for selecting among competing alternatives that involve evaluation of muitiple criteria.

Typically, the AHP is described in terms of three basic components:(a) design of the hierarchy, (b)the
prioritization procedure, and (c)calculation of results. The AHP first breaks down a complex
multicriteria decision-making problem into a hler'lrchv in which each level is composed of specific
elements(Saaty, 1990b). The overall ob_mctwe}t of the decision-making process is at the top of the
hierarchy, and the criteria, sub-criteria, and decxsmn alternatives are at each descending level of the
hierarchy.
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Fig. 2. Distibution of Population, Active Population and Employment (1985-2005)
(Imar-Weidleplan, 1994)

(Imar-Weidleplan, 1994)
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Once the hierarchy has been constructed, the decision maker begins the prioritization procedure to
determine the relative importance of the elements in each level. Elements in each level are compared
pairwise in terms of their.importance to an element in the next higher level.

The nominal scale used for comparisons in AHP enables the decision maker to incorporate experience
and knowledge intuitively (Harper and Vargas, 1990). The decision maker can express his preference
between every two elements verbally as equally important (or preferred). moderately more important,
strongly more important, very strongly more important, or extremely more important. These descriptive
preferences would then be translated into numerical ratings 1,3,5,7 and 9 respectively with 2,4,6 and 8
as intermediate values for compromises between two successive qualitative judgments(Saaty, 1990a).
This scale is insensitive to small changes in a decision maker's preferences, thereby minimizing the
effect of uncertainty in evaluations.

After forming the preference matrices, the process moves to deriving relative weights for the various
elements. The composite weights of the decision alternatives are determined by aggregating the weights
throughout the hierarchy.

Not only does Expert Choice (EC) calculate priorities based on judgements, it also produces a measure
of inconsistency (Forman and Saaty, 1993). This measure is useful in identifying possible errors in
expressing judgements as well as actual inconsistencies in the judgements themselves. Suggestions can
be requested for improving consistency.

Finally, all the comparisons are synthesized to rank the alternatives overall. The result is a set of
priorities for the alternatives. AHP serves as an excellent tool for communicating a recommended
decision to other levels within an organization (Vargas, 1990).

N

4. Determination of Criteria

Transport authorities who aim to provide the most efficient transportation system for commuters have to
consider passenger preferences. It has been accepted that three main criteria have effects on passenger
preferences; time, comfort and cost. Distance has been taken as a proxy to confort criterion.

Istanbul commuters are also exposed to air pollution and thus sensitive to this issue. Until recently,
Istanbul had been accepted as an environmentaily clean city. Little regard was given to the side effects of
the transportation vehicles. Since transportation vehicles affect environmental pollution, the transport
mode selection has become an important issue. Nowadays, polluted air is one of the main concerns of
the municipalities (Envir. Mngt. in Municip., 1993).

The air pollution caused by transportation vehicles is primarily concentrated around the metropolitan
areas and urban traffic is one of the main cause.The environmental impact produced by each mode of
transportation vary in terms of intensity. Considering the existing situation. in this paper air pollution is
taken as a criterion which affects passenger preference,

Time (minute): is the total time spend along the route including waiting time at the terminals.

Terminal waiting time is calculated as: (total time for a round trip x 0.05)+ 3 minutes.

This calculation has been used by Istanbul Bus Authority in their service amelioration projects (IETT.
1994). Savings in travel time has an important effect on a passenger’s decision.

Comfort level of the transport vehicles has an effect on passenger preference.

Cost (TL/passenger): Ticket price paid by each passenger during the trip, including all modes used.
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In Istanbul, public transportation is mostly preferredi by low and middle income groups .(IETT, 1994).
These groups are quite sensitive to price chances. Travel expense is an important criteria which has high
priority on personal itinerary selection.

Air Pollution

|
Pollution, as a chemical agent can be quzmtiﬁéd and measured as to level and effect. Some
transportation sources emit pollutants in relatively large quantities, but all poilutants are not equaily
harmful. About 70% of man-made carbon monoxiclie (CO) is attributed to highway vehicles; and CO
comprises a large portion of pollution (Homburger, 1976).

5. Design of The Hierarchy

The goal, selected criteria and alternative itineraries are structured in a hierarchical manner . The goal
is to prioritize the itineraries. The relevant criteria z;re defined in two levels. First level criteria are time,
comfort, cost, and air pollution. Air pollutxon is divided into sulfur dioxide(SOy), carbon
monoxide(CO), hydrocarbon(HC) and nitrogen oxzde(NO) as sub-criteria.

Data related to- time, comfort and cost have bee]n provided from the official records of The State
Railways, Istanbul Bus Authority, Istanbul Maritime Lmes Istanbul Seabus Company and the Minibus
Association (See Table 1).

Air pollufion emissions are influenced by several factors including power source(steam or diesel),
engine size (in kilowatts or horsepower), fuel used|(coal, residual oil or diesel oil), operating speed, and
load. o . 1

»

In the paper, calculations for average émission factors 'have been based on fuel consumptions of coastal
commercial motorships for sea trips and heavy duty diesel powered vehicles for land transportation
(Env. Protecnon Agency, 1973). Since tailways are operated by electric energy, they are air pollution
free velucles Data about fuel consumption have been derived from official records.

Gr/kilometer/ passenger, air- pollutants have been calculated and then results have been multiplied by

distance for each vehiclé which has been used in the mneraty Total air pollution has been calculated for
each itinerary per passenger. *

6. Prioritization Procedure

Since there are: thirty-four alternative itineraries,|it is not practical to compare each item with all other
items in respect to each of the established criteria. The decision maker.must rate the alternatives with
respect to each of the criteria. The ratings- method for entering judgments is used when the alternatives
have been evaluated against standards rather than against each other under all of the subcriteria.

Measurement against a standard is referred to as’I absolute measurement. This method has the advantage
that hundreds of alternatives can be ranked eqsxly But standards must be well understood and the person
who is doing the ratings should be comfortable companng alternatives against them. This procedure is
referred to as the intensity mode of AHP. E\pert Choice (EC) labels this procedure the "absolute" mode
of AHP. This process has been described by Forrinan and Saaty (Saaty. 1936).

B
|
|
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TABLE 1

Alternative Itineraries

ITINERARY TIME | DISTANCE | cOST 50, co HC NO
PM-B 83.0 35.00 ‘20 0.8583 5.5560 0.9158 92,1875
PRM-BB 1260 | 41.00 30 0.7638 6.5083 10783 10.7625
PKK:M-BSB 1243 3540 3s 18076 9.0487 2.3324 18.4582
PKKrM-BSMtB 1210 3450 30 15872 89752 2.7036 18.1675
PKBeM-ESB 130.0 3183 35 15963 9,602 3.2002 2247
PKBeM-BSMbMb 1220 3153 49 2.1765 11.0297 35493 237623
PKM-MbB 1080 | 1100 30 2718 122363 19811 25.2472
PKKrM-MbSB 104.4 35.40 15 35545 145777 6.8132 259409
PRRxM-MbSMIB 1070 | 319 50 35342 14.7032 63531 33.8522
FKBeM-MbSB 1100 3133 45 "3 153304 7.1550. 337316
PKBeM-MbSMbMb 1020 | 3423 59 4.1235 18.7577 77341 412435
PRMTYEB 138 | 4000 40 03378 25575 053033 8.0325
PEK:MIYBSB nso | 3440 35 1.1768 5.4954 2.4504 15.7262
PKEsM-TYBSMtB use | 3390 50 1,1580 53233 | 24308 154375
PRBEMTYBSB 188 | 3383 45 1.4651 5.9508 20172 185171
PKBeM THBSMEMD 1es 2383 s9 17453 73583 35763 210338
. -t
FBaM-EB 86,0 3780, 30 0q0i8 | 59850 0670 948701
FBKbM-BSbR 782 3.79 70 64545 35.6618 15.5238 85.2302
FBaBeM-BSB 1010 | 3483 35 42151 165596 75084 439738
PBaBeM-BSMEMb 93.0 3183 49 45253 19.6341 83655 46.4505
PBoKxM-BSHB 74 33.60 w0 6.4545 25.0457 11.9755 083932
_PBoKrM-BSbM:B N 800 3307 5] 64849 215711 119467 68.1044
PBaM-MBE 79.0 3780 40 15333 9.2383 22383 20.0032
FBKLM-MbSB nz | a3z 80  +7.6130 g9y, | 1nae 953633
PBeBeM-MESB 9.0 3353 45 53768 22,1789 10.0578 54.1069
PBoBeM-MbSMoMb 88.0° 3183 .59 58533 *23.0034 10.51689 56.0236
PBeKrM-MbSEB. 704 33460 50 78130 313850 14.2289 765263
PBoKrM-MbSbM(B 7220 | 3307 8s 7.5924 3138044 |5 141081 782375
FBaM.TYB 850 3770 30 0.4151 35411 05854, 58535
PBoKLM-TYSbB ™2 3389 0 61977 332329 15.1220 812139
PBoBeMTYSH) 100035} 34.93 35 39613 16.430%,% | 74043 39,9575
PBaBeM-Tr5MbMD 92.0 3393 19 12415 17.2552 7.9839 424742
PBaKrM TrSBb 784 33.70' 70 61977 258165 |- 115739 |..e23769
PBoK:M-TYSbM(B 79.0 2317 s 83571 254422 115451, 62,0581
P Pendik

K Kadiksy

M Meddiyeksy

Rr Karakéy

Kb Kabatay

Be Besiktag

Be Bostanct

B Bus .

Mb Minibiis

s Ship

sb Sea-hus

~ Trein .

Mt J Metro

428




In the paper, the rating scale for time criterion uses six intensity levels : 70-80 minutes travel time, 80-
90 minutes, 100-110 minutes, 110-120 minutes, and > 120 minutes . The weight of each intensity level
has been determined by pairwise comparisons. Questidns are asked; such as "in evaluating best
itineraries, how much more preferable is 70-80 mintites travel time than 80-90 minutes travel time?",
The comparision procedure continues as before, andithe local weights of these ratings are computed as
441, 248, .148, .086, .048, and .029 for 70-80 mmutes 80-90. 90-100, 100-110, 110-120, and more
than 120 minutes travel times respectively (See Table 2).

Comfort.and cost criteria are similarly analyzed. Forl pollution, local priorities of sub criteria SO, CO,
HC and NO have been caiculated by pairwise comparisons. Local priorities have been defined by
interviewing Dr.Kadir Alp, Depertment of Environmental Engineering, Istanbul Technical University,
whose specialty is air pollution.

Comparison matrix is given as follows:

SO, CO HC NO
SO, 1 U s
co 9 1 1 2
HC 5 1 1 Lo
NO 5 12 1 1

In SOy column "9" shows that CO is extremely more pollutant than SO3, the first "5" indicates that HC
is strongly more pollutant than SO2; in hydrocarbon column the first 1" shows that CO and HC potlute
the air equally. The priorities calculated by EC based on importance which given above, are .05, .407,
.296, and .246 for SO, CO, HC, and NO sub criteria respectively ..

Seven intensity levels of SO2 and weights of these ratmgs are shown in Table 3. They are calculated by
EC in a similar way to them which has been descnbed for time criterion. Intensity levels of CO, HC and
NO sub-criteria are similarly interpreted. [I “

Before we insert the thirty-four alternatives to be ranked by EC. we need to specify the importance of
first level criteria; time, comfort, cost and po[hmonJ

Importance comparison of the first level criteria; ume comfort, cost and pollution has been defined by
interviewing passengers. Students from the Faculty of Architecture interviewed the passengers at the
terminal points. Comparison matrices have been formed according to their preferences. Emission factor
calculations are based on fuel consumption of each transport mode(gr/passenger).

Time Comfort Cost | Pollution

Time 1 5 3 173
Comfort 1/5 1 173 17
Cost 173 3 1 175
Pollution 3 7 5 1

In forming this matrix it has been assumed that transport authorities want to satisfy public expectations,
therefore passenger preferences have been taken mto consideration. In addition, it is assumed that each
passenger would support environmentally safe inv estments

In the poliution row, "3" shows that pollution Is!modemtely more important than transport time; "7"
indicates that pollution is very strongly more important than comfort; and pollution is strongly more
important than cost. Under the comfort column,ltime is strongly more important than comfort; cost is

B
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TABLE 2
Criteria and Intensity Levels
ITINERARY

GOAL

L 1.000
G 1,000

TIME
L 0.262
G 0.262

70-80
L0441
Go.116
80-90
L0248
. G 0.065
90-100
L0.148
G 0.039
100-110
1,0.086
G0.022
110-120
L0.048"
G 0,013
>120 MIN
L 0.029
G 0.008

COMFORT
L0.055
G 0.055

33-34 KM
L0328
G 0.018

34-35 KM
L0.243
G 0.013

35-36 KM

L 081
G o010

56-37 KM
Lo.102
G 0.006

37-38 KM
L 0.089
G 0.005

58-39 KM
L 0.033
G 0.002
>39 KM
Lo.021

.G 0.001

COST
Lo.118
Go0.118

<20

1.0.386
G 0.015

20-30
L0229
G002

30-40
L0.169
G 0.020

4050
10094
G o011

L0.061
G 0.007
60-80
10.038
G 0.004

L0.024
G 0.003

POLLUTION

100-110 -
110-120 -
20-30 -
“30-40 -
3334 KM
3435 KM
35.36 KM
36-37 KM
3738 KM
58-39 KM
40-50
50-60
60-80
70-80
80-90
90-100 e
<20 v
>120 MIN —-
S390KM -

!

100-110 (<100) minutes travel time
110-120 (<120) minutes travel time
20,000- 50,000 TL per passenger
30,000~ 40,000 TL per passenger
33-34 ke (<34) travel distance
34-35 km {<35) travel distance
35-36 km (<36) travel distarice
36-37 km (<37) travel distance
37-38 km (<38) travel distance
38-39 km (<39) travel distance
40,000- 50,000 TL per passenger
50,000- 60,000 TL per passenger
60,000- 80,000 TL per passenger
70-80 (<80) minutes travel time
80-90 (<90) minutes travel time”
90-100 (<100) minutes iravel time
<20,000 TL, per passenger
>120 minutes travel time
>39 km travel distance
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TABLE 3

Subcriteria of Pollutior:l and Intensity Levels

[olo]
L 0.407
G 0.230
<0.7 GR <3GR i <1 GR <10 GR
L 0.342 L 0.336 l 1,0.384 L 0.373
G 0.010 . G 0.077 G 0.064 G 0.052
0.7-1.0 3-5GR -4 GR 10-20 GR
L 0.255 L 0,242 | L 0.247 10,278
G 0,007 G 0.056 G 0.041 G 0.039
1.0-1.2 56 GR 4-7GR 20-30 GR
L0154 L 0.176 1.0.157 0.157
G 0.004 G 0.041 G 0,026 G 0.022
1.21.9 69 GR 7-10 GR 30-50 GR
1.0.138 Lo.110 Load L.0.097
G 0.004 G 0.025 G 0.019 G 0.014
1939 9-15GR 10-15GR 50-8-GR
L 0.054 L 0.068 | L 0.059 L 0.059
G 0.002 G 0.016 ; G 0,010 G 0.008
3.0-5.0 15-30 GR | >15GR >80 GR
L 0.036 L 0.044 | L 0.039 L 0,036
G 0.001 G 0.010 I G 0.007 G 0.005
>5.0 >30
L0.022 L0.024 l
G 0.001 G 0.006 |
{
0.7-1.0 - 0.7-1.0 gr SO, emission per puscu'ger
14 - 1-4 gr HC emission per passeager
1.0-1.2 ~ 1.0-1.2 gr 50, emission per passenger
1.2.19 -~ 1.2-1.9 gr SO, emission per passenger
1.93.0 - 1.9-3.0 gr SO, emiasion per passenger
10-15GR —  10-15 gr HC emisaion per psssenger
10-15GR =~ — 10-20 gr NO emission per passeager
15-30 GR - 15-30 gr CO emission per passenger

2030 GR -
3-56GR -
3.0-50 -
30-50 GR -
4-7GR -
5-6 GR -
50-80 GR o
69 GR -
7-10GR -

20-30 gr NO exmission per passenger
3-5 gr CO emisaion per passe.nguf
3.0-5.0 gr SO, emiaaion per passenger
30-50 gr NO emiasion per passenger
4-7 gr HC emission per p 5e:

5-6 gr CO emission pet passenger
50-80 gr NO emission per posscn'ger
6-9 gr CO emission per pasaenge:r
7-10 gr HC emission per passenger
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moderately more important and pollution is very strongly more important than comfort in itinerary
selections.

Results:

In the last stage, thirty-four alternative itineraries have been inserted in the EC ratings spreadsheet and
results are derived (See Table 4 ).

The best itinerary is :

" Pendik-Mecidiyekdy by bus” (Alternative 1)
Other alternatives in decreasing order of importance are as follows;

"Pendik-Bostanci-Mecidiyekdy by train and bus” (Alternative 29)
"Pendik-Bostanci-Mecidiyekdy by bus and bus” (Alternative 17)
"Pendik-Kadikdy- Mecidiyekdy by train, bus and bus" (Alternative 12)
"Pendik-Bostanci-Mecidiyekéy by minibus and bus"” (Alternative. 23)

Conclusion and Suggestions

This paper presents an application of the EC in the Istanbul transportation system. It is intended to
evaluate the viability of alternatives towards ameliorating the cross-Bosphorus public transport services.
Examining passenger preference provides local authorities with data upon which to base their traffic
decisions.. Since transportation problems have a multifaceted character, the EC provides a very useful
framework for planners and also decision makers.

Results indicate that peripheral itineraries have higher priorities. It has to be taken into account that
degree of uncertainty has an effect on the preferences; services which are operated by timetable display
higher priorities. Those transport modes which provide service frequency with a moderate comfort level
and less environmental pollution have priorities.

In the Istanbul Metropolitan area the rail and the sea transportion services are inefficient. The
municipality aims to improve maritime lines. The results of this study, however, reveal that bus and
minibus services with the nature of flexible timetables, itinerary changes, and frequent stops are more
atractive for passengers. Also, squaiter settlements along the periphery stimulate the demand for minibus
and bus services.

If the sea and the railroad services are improved, these changes would have an effect on passenger
preferences. Therefore, comfort levels of each transport mode should be considered in the local
government decision making. As passenger life standards change, this change will find its reflections in
the passenger preferences. EC will provide this flexibility and will bring new results for each new
situation.
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TABLE 4
Prioritization of Ifineraries

Time Comfart Cost Polluti Polluti Pdluti Pl
' so, co HC No
Altemnatives 02622 0.0553 01175  0.0285 02299 0.1675 0.1391 Total
1 FM-B 80-90 34.35KM <20 <0.7GR 58GR <IGR <10GR 0.701
2 PKM-BB »120 MIN >39KM 20-30 0.7-1.0 8-9GR 1-4GR 10-20GR 0.3%8
3 PRR-M-BSB 120 MIN 3536KM 3040 . 12.18 S15GR 14GR 10-20GR 0.389
4 PKRrM-BSMthB SI120MEN  3435KM 3040 1219 8.9GR 104GR 16-20GR 0.408
S PRBe-BSB >120 MIN 34.35KM 3030 1930 9.15GR 14GR 20-30GR 0.334
6 PKBeM-BSMbMb 120 MIN 34-35KM 4050 19390 9-15GR I<GR 20:30CR 0304
7 PKM-MbB 100-110 >39KM 3010 1930 9-15GR 1-3GR 20-30GR 0234
8 PKEsM-MbSB 100-120 3536KM 4050 |, 3.0-5.0 9-15GR 1-7GR 30-50GR 265
9 PKErM-MbSMtB 100-110 3335KM 40-50 3.0-5.0 9-150R 4.7GR 30-50GR 0275
10 PKBeM.-MbSB 100-110 34-35KM 4050 3.0-50 15-30GR 7-10GR 30.50GR 0.24
11 PRBeM-MbSMbMY 100-110 3435KM 50.60 3.0-5.0 15-30GR 7-10GR 30-50GR 0.229
12 PXM-TtBB 110-120 >39KM 3040 <0.5GR <3GR <IGR <10GR 0.848
13 PRErM-TeBSB 110120 3435KM 4050 1.0-12 5-6GR 14GR 10-20GR 0448
14 PKE-M-TrBSMtB 110-120 33KEM 4050 1.0-1.2 $-8GR 14GR 10.20GR 0.457
15 PKBeM-TYBSB 110-120 3334KM,  40-50 1219 5-8GR 1-4GR 10-20GR 0438
18 PKBeM- TYSMbMb 110-120 2334KM 5060 1219 8-9GR 1-4GR 20-30GR 0355
17 PBoM-BB 80-20 37-38KM 2030 . 0.7.1.0 5-6GR <1GR <10GR 0.68
18 PBoKbM-BsbB 7060 3334KM 5080 >5.0 <30GR >15GR >80GR 0378
19 FBoBeM-BSB 100-110 3435KM 3040 . 3.050 15-30GR 7-10GR 30-50GR 0.262
20 PRaBeM-BSMbMb 90-100 3135KM 4050 | 3.05.0 15.30GR 7-10GR S0.80GR 0262
21 PBoRrM-BStB 70-80 AIBIKM 6050 5.0 15-30GR 10-15GR 50-80GR 0.309
22 FBoKrM-BSbMtS 70-50 KM 6080 >50 1530GR 10-15GR 50-80GR 0,409
23 PBaM-MbE 7050 3748KM 3040 1219 9-15GR 1-4GR 20-30GR 0553
24 PBoKbM-MbSHB 70-80 333KM 6080 >50 >30GR »15GR >30GR 0378
25 PBoBeM-MbSB 90-100 3335KM 4050 5.0 15-30GR 10-15GR SO-50GR 0237
26 PRoBeM-MBSMbMD  80-90 3435KM 5080 >5.0 15.30GR 10-15GR 50-80GR 0288
27 PBaKrM - MBSbMtB 70-80 33-34KM 60-80 55,0 >30GR 10-15GR 5050GR 0395
28 FBoKrM-MbSbMtB 7080 333KM 280 >5.0 >30GR 10-15GR 50-80GR 0391
29 PBoM-TYB 80-90 37-38KM 2030 <QJGR 3.5GR <IGR <10GR 0,733
30 PBoKLM-TYSHB 70-80 333LKM 6080, >5.0 >30GR >15GR »B0GR 0378
31 PBoBeM TYSB 90-100 34-35KM 3040 3.0.50 15-36GR 7-10GR 30-50GR 0.209
32 PBoBeM-TrSMbMb 90-100 34.35KM 40500 3050 15-30GR 7-10GR 20-50GR 0.277
33 PBoKzM-TYSHB 70-80 33JUKM 6080 >5.0 15-30GR 10-15GR 5080GR 0409
34 PBoKrM-TrSbMtB 080 3334KM 80-50; >5.0 15-30GR 10-15GR 50-80GR 0.409
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