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perencanaan (Lubis et al, 2001):

proses kontinu yang melibatkan keputusan tentang bagaimana
memanfaatkan atau mengalokasi sumber daya yang ada untuk mencapai
tujuan tertentu.

perencanaan transportasi (Marangon, F., 2004):

This sector involves engineering activities aimed at the evaluation of
transportation scenarios (a railway network, an intermodal system, an
urban area, etc.), with the goal of obtaining system configurations and
plans that satisfy the service requirements, are consistent with the
existing constraints, and optimize given targets.

Horizon waktu (Morlok, E. K, 1978):

“perencanaan transportasi” secara tradisional digunakan untuk
mendeskripsikan suatu “perencanaan jangka panjang” (long range
planning)




QZ=-0Zp=n-=cO

7]
DE -

Tetapkan tujuan  (goals): e
(what is desired GOALS Dumpl,w
to be achieved) Orientative
Susun strategi A 4 Prescriptive

(basic course of act  ion)
untuk mewujudkan tujuan

Rumuskan kebijakan agar
strategi dapat berjalan
(directives to facilitate strategy)

POLICY

Bentuk “policy instruments™
agar policy dapat terlaksana

PROGRAMS

Susun program  -program
untuk melaksanakan strategi

Prescriptive

Orientative
Prescriptive

POLICY
INSTRUMENTS

Sumber: Lubis et al, 2001

Pengertian Perencanaan

Itk

Sll'ato!ll ’
el jpStrameny

Vst

Mimpi
[Keinginamn
Tujuamn

Tujuamn terukur

2/20/2008 2/20/2008
Pembuatan Keputusan Vs.
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KEGUNAAN PERENCANAAN TRANSPORTASI

* mengatasi masalah yang ada (problem solving),

* melayani kebutuhan secara optimum (optimization),
* mencegah persoalan yang diduga akan timbul (prevention),

* mempersiapkan tindakan untuk tanggap pada keadaan di masa
depan (preparation),

* mengoptimumkan daya dan dana yang dapat digunakan
sehingga tercapai daya guna dan hasil guna yang tinggi
(effectiveness).
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* Pengertian dan Kegunaan Perencanaan
Transportasi

* Prinsip-Prinsip Perencanaan Transportasi
Lingkup Studi Perencanaan Transportasi

* Prosedur Pelaksanaan Studi Perencanaan
Transportasi
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LINGKUP PERENCANAAN TRANSPORTASI Pm-T8, 1996)

+ Studi Perencanaan Prasarana Transportasi :

» Persiapan masterplan pelabuhan, bandar udara ataupun terminal
antar moda.

Penentuan trase jalan raya atau trase rel kereta.
+ Persiapan masterplan pengembangan jaringan jalan.

» Persiapan masterplan prasarana transportasi bagi suatu daerah
pemukiman.

» Studi Kebijakan Operasional :
» Persiapan sistem sirkulasi lalu lintas jalan.
Strategi pengembangan tingkat pelayanan angkutan umum.
+ strategi operasional angkutan udara.

» Studi Perencanaan Transportasi Komprehensif :

Studi kebutuhan prasarana dan sarana transportasi dari suatu
rencana pengembangan daerah baru (daerah rekreasi, daerah
industri ataupun daerah komersial).

» Studi pengembangan sistem transportasi regional.
+ Studi pengembangan sistem transportasi nasional.
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LEVEL PERENCANAAN apw-iTs, 1896

QO Perencanaan Operasional

Perencanaan ini termasuk membuat denah untuk persimpangan-
persimpangan; untuk penyebrangan untuk pejalan kaki dan daerah
perparkiran, penempatan pemberhentian bis; membuat metoda
pemberian karcis; langkah-langkah untuk keselamatan; dsb.

U Perencanaan Taktis
Tingkat perencanaan ini berhubungan dengan: pola-pola manajemen
lalu lintas; pembuatan jalan-jalan lokal; pengendalian parkir;
pengorganisasian transportasi umum; koordinasi dalam
memberlakukan tarif; membuat daerah-daerah untuk para pejalan
kaki, dsb.

QO Perencanaan Strategis

Hal ini berkaitan erat dengan struktur dan kapasitas jaringan
transportasi utama, keterkaitan antara transportasi dan tata guna
tanah, keseimbangan antara permintaan dan penawaran, keterkaitan
antara tujuan-tujuan transportasi dengan ekonomi, tujuan-tujuan
lingkungan dan sosial.
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BEBERAPA CONTOH

STUDI PERENCANAAN SISTEM TRANSPORTASI

TATRANAS (Tatanan Transportasi Nasional),
TATRAWIL (Tatanan Transportasi Wilayah), Provinsi,
Tatralok :Lokal : Kabupaten, Kota, Kawasan,

MASTERPLAN, misal: Sistem Angkutan Perkotaan,

Perkeretaapian, dlil

Perencanaan Sistem Jaringan Jalan (SISJAR) Nasional,
Provinsi, Kabupaten, Kota, Koridor, dli

Perencanaan Operasi, misal: manajemen lalulintas, dll

HIRARKI PERENCANAAN TRANSPORTASI

(b) Konsep Hirarki Perencanaan Transportasi di

(a) Konsep Hirarki Generik

Indonesia
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Rocquiroments for ocal area planning
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Regional (sarving lonp discince teavel) systerm
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Sall aen o project traraportation lanning

Sistem Transportasi Nasional
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RTRW Propinsi Propinsi

l

RTRW

|
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Now faciitios
‘Changed carrier fo.g, ransit ot fraght oariar) services
Piars for financing
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Sumber: Morlok E.K, 1978
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Tatranas <tatrawil < tatralok

Objectives-
led Strategy
Formulation

-

PROSEDUR PERENGANAAN TRANSPORTASI

A. Siklus Umum Perencanaan Transportasi

Develop Options

Modeling

Compare Solutions

-

Problem
Solving
Formulation

S

Tmplement

Assess Performance.

Monitoring

Dimodifikasi dari: May, A. D (1997)
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B. P Per T portasi
Top Down Approach | Bottom Up Approach
Orientasi Pencapaian tujuan pemecahan masalah
formulasi (objective led) (problem solving)
strategi
Proses Tujuan - Identifikasi Tdentifikasi masalah -
masalah - Alternatif solusi | Alternative solusi -
- Model - Implementasi- | Model - Implementasi-
Evaluasi Evaluasi
Tdentifikasi | identifikasi masalah masukan permasalahan
masalah diperoleh dari diidentifikasi langsung
pengamatan manajemen | dari tingkat bawah
tingkat atas, perencana, | (operasional) maupun
pakar atau pengamat masyarakat
lainnya
Kualifikasi & | Kesenjangan antara Eksperimentasi dengan
kuantifikasi | kondisi yang menjadi model untuk
masalah harapan/tujuan dengan | mengidentifikasi

kondisi yang terjadi

masalah

Keterlibatan

Dilibatkan dalam proses
penetapan tujuan

Aplikasi Sering digunakan dalam
berbagai studi di
Indonesia
Resiko Masalah dalam Kualitas model yang
kuantifikasi tujuan digunakan
(quantified objective),
berupa indikator-indikator
Kinerja sistem
Sumber: Lubis et al (2001)

@

PEMODELAN TRANSPORTASI

Harun al-Rasyid Lubis, PhD.
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AGENDA PEMBRAHASAN Proses Pemodelan Transport

* Proses pemodelan transportasi

Modeling & asumsi dasar

Base year data Predicted data

Lingkup Studi Perencanaan Transportasi

Prosedur Pelaksanaan Studi Perencanaan
Transportasi

f I
.1 ‘ “Best fit” model ‘ ‘ Analisis ‘
Model outputs 5 ]
o "

Strukts | Valid: Model
Validation and model errors | —

Future of traffic modeling
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“nn!ll“a & smpll“ﬂ Urban Asalms Model

~— wurban realm
boundary
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Tata Ruang: Riternatif Penyebaran / formasi kota

T =

B B
2/20/2008 21 2/20/2008 22
Penataan vertikal : 77e sky city 1000
BIAYA SOSIAL KEMACETAN
(Takenaka with Shizus Harada of ESCO Co., Lul)
» Kemacetan lalulintas jalan:

* Menyebar ke semua waktu

* Menyebar hampir ke semua
[ ] ruas jalan [ ]
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» Biaya kemacetan:
» Pemborosan waktu ;
* Pemborosan bok

Bandung (2002) : Rp 1,2 triliun / th ; Rp 1, 8 milyard / hr
Jakarta (2003) : Rp 17,2 triliun / th ; Rp 47 milyard / hr
Jabodetabek (SITRAMP, 2003) : Rp 5,4 trilliun/ th ; 14.8 milyard /hr

212012008
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Mike Thompson (1974)

Freoway
Arterial road

Bus priority road
Railway
Sub - centra
Suburban centre

D. LOW COST STRATEGY E. TRAFFIC LIMITATION STRATEGY

Energy Consumption Vs. Urban density

Western European

cities . .
Indonesian cities
299

RIDLAI GRS 06 A8 B8 Ut Rt G ey (W, 540

Hongkong

Urban genstiy toersam per has
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Interaksi Transport - Tata Guna Lahan
- Pemilihan
Asumsi Dasar Model Transport e Bl o
L
° Pola interaksi dan perilaku Vﬂlurg‘;:r“"uas Keputusan Melakukan Perjalanan
) /

* Memaksimalkan utilitas e

* Kesetimbangan (equilibrium)

» Agregasi Pananpaen Lo

\\ Pemilihan Lahan/
Pemilihan Lahan oleh Pengguna
oleh Investor
\, Pembangunan /
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Travel Demand Estimation

A Divide study area into study zones

O 4 steps

1. Trip Generation (T, T,)

-- decision to travel for a specific purpose

(eat lunch)

2. Trip Distribution (T,,)
-- choice of destination (Sindang Reret)

3. Mode Choice (T,,)

-- choice of travel mode (by motorcycle)

4. Network Assignment (T,

-- choice of route or path (Ganesha,

Hasanudin,DPU)

Model Transport 4 Tahap

Tata Guna Lahan dan Sistem Jaringan
Karakteristik Sosio Ekonomi Zona Transportasi

Trip Distribution

Modal Split

L

Trip Assignment

|

Volume Lalu Lintas

2/20/2008

212012008

Tujuan
/Destination (D)

Asal
/origin £O; Perjalanan
[Trip (t)

Perjalanan/Trip

Bangkitan seluruh perjalanan
dari zona asal (0)

Distribusi seluruh
perjalanan dari zona
asal (O) ke semua zona
tujuan (D)

Tujuan Mobil Pribadi  25%
Joiion AR sl
w m@ Kendaraan Umum
20%
s &w Motor 30%
o ok semonr 15

Asal Jalan Kaki 10%
/origin (0)

Pemilihan/pemisahan
perjalanan menurut
jenis moda dari zona
asal (O) ke zona tujuan
(Dy)

Tujuan
/Destination
1)

Asal
/origin (0)

Pembebanan perjalanan
menurut jenis moda
kepada rute-rute
(jaringan) diantara
pasangan zona asal (O)
dan zona tujuan (D)

3

Study Area

¢ Clearly define the area under consideration
e Where does one entity end?

¢ May be defined by county boundaries,
jurisdiction, town centers

212012008
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Basis for Travel Analysis :

« Homogenous urban activities (generate
same types of trips)

¢ Residential
e Commercial
e Industrial

e May be as small as one city block or as
large as 10 sq. miles

¢ Natural boundaries --- major roads,
rivers, airport boundaries

 Sized so only 10-15% of trips are
intrazonal

8

2/20/2008

Sistem Zona (kecamatan)
Jakarta Mass Rapid Transit System Study

212012008

+ Batas zona diusahakan bertepatan
dengan batas daerah/wilayah kajian

» Besar zona konsisten dengan kerapatan
jaringan tinjauan

* Luas zona tidak terlalu kecil agar
pergerakan dapat dibebankan ke
jaringan secara efektif

+ Batas masing-masing zona sesuai
dengan jenis perkembangan tata ruang

212012008

Trip Generation / Bangkitan Perjalanan

Home-based-work Trips
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Trip generation

Faktor-faktor yang mempengaruhi :

* Pola dan intensitas tata guna lahan dan

perkembangannya di daerah studi

» Karakteristik sosio-ekonomi populasi pelaku

perjalanan di daerah studi

+ Kondisi dan kapabilitas sistem transportasi yang

tersedia di daerah studi dan skema
pengembangannya

g

Persan-trips {000}

Fluktuasi hangkitan/tarikan

150

| G T T e S e e G e R e
[

|II Toral 1rips

II "

School S II|

./\'
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i

i

]
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Traffic volume on new/improved highway

-

Normal
growth
" Generated
- traffic

Current
Reassigned traffic traffic

Future daEgn

Time o 9
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Trip Generation Analysis

3 techniques
1. Cross-classification
2. Multiple regression analysis

+ Mathematical equation that describes
trips as a function of another variable

e Similar in theory to trip rate
3. Trip-rate analysis models

« Average trip-production or trip-
attraction rates for specific types of
producers and attractors

* More suited to trip attractions

40
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Trip Generation Methods

* Cross - Classification

* Used to determine TAZ productions in
regional models

 Rates Based on Activity Units

* Used for Traffic Impact Analysis or very
detailed regional models

» Regression
» Used to determine TAZ attractions

2
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Cross-Classification Method

* Households in TAZs aggregated into
groups

* Rates for each group used to
determine the number of trips.

* Trip rates based on household

characteristics (income level, vehicle
ownership, household size, ... )

42
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Cross-Classification Method -

Example Cross-Classification Rates Table

Autos per Household

0 1 2 3 4+
0.16 0.82 1.02 0.82 0.86
0.27 0.99 1.77 1.86 1.94
0.37 1.71 229 2.7 3.06
4+ |1.56 1.9 218 2.93 3.43

Persons per
Household
W N -~

43 212012008

Rates Based on Activity Units Method

* Rates provided by the Institute of Transportation
Engineers (ITE)

» Rates based upon demographics (average household
size, business type, number of employees ...)

» ITE provides a trip

generation software package




ITE Trip Generation Software

=a|
RETAIL

GENERRL MERCHANDISE
& LUMBER
DISCOI.INT SIPERSTORE
SPEGIALTY RETR[L GTR
DISCOUNI STIO]
HRRDURRE/PRINT STORES

DEN CTR.>
NURSER&' |IHOLESRLE
SHOPPING

SERUICE STATION
SERUICE STATION W~ CONU. MART
SERUICE STA W/CONU. MART & WASH

24-HR CONUENIENCE MARKET

15-16 HR CONUENIENCE MARKET

CONUENIENCE MARKET U/GRS PUMPS
4 DISCOUNT SUPERHRRH

CEN
FACTORY OUTLET CENTER =
QUALTIY RESTAURAN HWHOL!
1

ESAL!
DISCOUNT CLIJB
APPAREL STORE
FURNITURE STORE
UIDEO ARCADE
33-—RETURN TO PREUVIOUS MENU
34--EXIT PROGRAM

ENTER CHOICE

?

HIGH TgRNOUER REST%U]T'CR%T
1' FOOD,. WITH DRIVE THRU
DRINKlNG PLACE
AUTOMOTIUE CARE CENITER
NEW CAR SALES
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Regression Method

* Allows multiple variables and nonlinearity

* The number of trips = f (population, autos,
number of dwelling units, ...)

* The trip predictors (population, autos, ... )
need to be independent

2/20/2008
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Trip Distribution
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Gravity Model

Distance (D)

Distance (D)

Zone2

u S £33 Gateway.

Force (F) = G my *m,/D?

Trips (T} = P1 * A2 * (D) / (sum of all A’s *[(D))
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Trip Distribution -
The Gravity Model

Aj x Fiy x Kij

n

Z A;j x Fij x Kij
=1

1= P

Trip Distribution

. Travel Time | Distance Function
. | Distance = 1.4 Miles | (Minutes) f(D)
1 2.9 3.6
. 3.7 3.1
AN — - 4.1 2.5
s | T'ime = 4.1 Minutes 52 2.0
A

 f(D) can be a function of distance, time,
or user cost. Usually use time.

2/20/2008 49 2/20/2008 50
13 trips ¢
2 trip
143 wrips .
P =300 _;3“ 5 wips
A =50 \\ ~
ZONE2 ™.
™,
I 20 wips
. ZONE 3
/\ ﬂ ].M trips
8 wips 5 )
Tu=20* [20042.6] = 13 trips 51 rips 2 trips
[{200+3.6) + {502 %) + (12042.0)]
Trip Matrix | Zone 1| Zone2 | Zone 3 | Total Pr i
Zone 1 13 2 ! 20
® . 2
Taz=20 150 2251 2 trips Zone 2 143 |51 106|300
(200 * 3.6 + (S0*2.5) + (120 * 2.00] Zone 3 20 8 22 50
212012008 51 212012008 52




The “Four-Steps” Mode Split " 2%

Network Building - computer representation
of your city (not a step!)

Trip Generation - How many trips?

Trip Distribution - Where are they going?
Mode Choice - By what mode?

." * Trip Assignment - What path are they
taking?

2/20/2008

a
a
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Mode Choice Models
+ None used in Iowa at present Mode & Path Choice - Models

» number of trips smaller than error term

« chicken and egg problem??? Ml,;:::“ |

e Diversion curves

. = —
. | Y
* Logit Models I
100% Auto ‘ Transit

= L
= e S
A 50% v I = ¥ —
E ! | Walk Drive
=) S0V i HetE Access Access
= L
(=9

0% F__‘ﬁ -
T T L 4 A 4

h 3
i ik | B Rail
'Ll.'tﬂ.'l.‘tj.f | Bus | | Rai. . us | i I
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Mode & Path Choice -

Typical Decision Variables

* Travel Time

* In-vehicle time

» Walk, wait and drive access
» Travel Cost

» Auto operating, transit fares, parking, tolls, etc.
* Transfers

«1,2,0r3

2/20/2008

o

=¥

A cyclist can travel five kilometers on the energy of one egg
O (symbol for one egg)

S A person walking would require three eggs to go to the same distance
= 000

Aloaded bus requeres the equivalent of about two dozen eggs for each person it carries
five kilometers

[o/o/0/0/0]0/0/0/0)0/0/0/0/0/0]0/0/0/0/0/0/0/0/0)

A typical car requires the equivalent of seven dozen eggs to carry one person five
kilometers
[e/0/o/0/0/0/0/0/0/0/0/0/00/0/0/0/0/0)0/0]0/0/0/0)0/0)0,0/0/0/0/0/0/0/0,0/0,0[0/0/0/¢]
00000000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO00

Even if you double the fuel efficiency of the car and double the occupancy the car would
still use the equivalent of twenty-one eggs to make the trip -more then twenty times a
bicycle

0000000000000

2/20/2008
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Kisaran kapasitas dan kecepatan

LU —*__

MAXINIUA
LOAD
s o Pe0ahridirection
40 4
METRO
30 -
MAINLY
AT-GRADE AT-GRADE
20 BUSWAY LET?
100 o BIFSES TN
HMIXKED
TRAFFIC
3 = . . - 2 . - AVERAGE
SPEE
5 10 15 20 25 30 35 0 L L
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Strategi Bertahap (Incremental)

Grade Separation

Metro
Partial Grade-Separation/ LRT?

Increasing
Inst. Capacity
Affordability “High-tech” Bug Priorities
Aspirations - .
Implement Basic
Bus Priorities

g

Establish a Traffic
Engineering Capacity

IR Implementation Over Time q

60




LRT/METRO STUDIES - FINANCIAL PERFORMANCE

2/20/2008

L

FAREBOX RATIO revenue/operating costs

«—— Annual Subsidy —D'i-(i —— Operating Surplus A
]D Dié 1.]0 115 2]0 2i5
ottt f bttt 1‘%

%, o, % %% Yy, %
AN ) %,
% %

« Two thirds of Metros require annual subsidy
+ Mo Metro is financially viable, only the Hong Kong MTR is close

Q

The “Four-Steps”

* Network Building - computer representation

of your city (not a step!)
* Trip Generation - How many trips?
* Trip Distribution - Where are they going?
* Mode Choice - By what mode?

@ * Trip Assignment - What path are they
taking?

2/20/2008
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Trip Assignment -
Path Selection Criteria
Composite index of travel impedance
which would normally include:
* Travel Time

* Trip Cost

* Out of pocket costs
* Tolls

e Turn Penalties & Prohibitions
(e.g., no left turn)

Trip Assignment -
Path Selection

7 f
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Trip Assignment

» Several methods available
* uncongested
* human behavior
» congestion

* model may have to be adjusted

Model Outputs

Link volumes and speeds
turning movements at intersections

estimates of VMT (vehicle miles
traveled)

congestion measures

* bridges T

. freeways + all by category (jurisdiction, type of
roadway, corridor, ...)

Contoh Equilibrium

212012008
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Model Estimation

Model Calibration

Model Validation

Model Application
Reasonableness Checks
Sensitivity Checks

68




Validation and Reasonableness Checks

Estimation

Calibration — Validation

Application

2/20/2008
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Steps to Obtain a Reliahle Model

* Model Estimation

« Statistical estimation of model parameters
« Trip Generation Rates
« Trip Length Frequency Distribution

* Model Calibration

+ Adjustment of model parameters until predicted travel
matches observed travel

70

212012008

Model Validation

» Checking the model results against observed data

and adjusting the parameters until model results fall

within an acceptable range of error.
Model Application

» Checking the reasonableness of future year traffic

projections

» Testing the sensitivity of the model to system or

policy changes

212012008

Trip Length Frequency Distribution

* Trip Generation Rates (What land uses
generate what kind and number of trips?

Total Regional Values (VMT, VHT)
» Sub-regional Values
Logic Tests (Shortest Path)




Sensitivity Checks

* How the model responds to changes in:

» Transportation System

+ Socioeconomic Data

» Policy Changes (For base year and future year!)
» Expressed in the Elasticity of a variable

* What happens to travel demand when gas prices

triple? Or, parking costs decrease dramatically?

2/20/2008

Connectivity Check

2/20/2008
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Screen Line
w e
. :
S it o
F ] 2
Tfﬂ?»\ -
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Level of Precison
60,000

+/- 15%

50,000

40,000

30,000 Acceptable
D Range of

20,000 Accuracy

+/- 35%
10,000 -

04

78
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Highway Assignments -
Level of Precision
* In general, assignments have been considered
sufficiently accurate if to within +/- one lane of
traffic.

(More precision is being sought for air quality
analysis)

* Intersection turning movements are beyond the
reach of region travel models!
(Local)

212012008

Travel models .. Masa depan ?

Simultaneous models (1970s)

» dynamic models (ITS)

activity-based models

e microsimulation models
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