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 New to know how decisions to build transportation 

facilities are made, and to highlights the major 

elements of the process

 The system in place is the product of many 

individual decisions to select projects to implement

 Among the factors that may justify a transportation 

project are improvements in traffic flow and safety, 

energy, travel time, economic growth, accessibility,...

 In some instances, transportation projects are not 

selected because of opposition from those who 

would be adversely affected 

 Whatever the reason for selecting/rejecting a project, 

a specific process is followed to lead to the decision 

INTRODUCTION
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 The process for planning transportation should  

provide unbiased information on the effects of a 

proposed project on affected community and users.  

Example: state what noise/air pollution will occur.

 The process must be flexible enough to be 

applicable to any transportation project or system

 The process must consider society’s needs and 

concerns. Examples: include energy conservation, 

traffic congestion, environmental impacts, safety, …

 Transportation planning process is not intended to 

give a decision or to give a single result that must 

be followed, although it can do so in relatively 

simple situations. Rather, the process is intended to 

provide the appropriate information to those who 

will be affected and those responsible for deciding 

whether the transportation project must go forward
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 TP Comprises seven basic interrelated elements, 

which are not necessarily carried out sequentially:

• Situation definition

• Problem definition

• Search for solutions

• Analysis of performance

• Evaluation of alternatives

• Choice of project

• Specification and construction

 TP process is illustrated (Fig. 11.1) using an example 

involving the feasibility of constructing a new bridge.

BASIC ELEMENTS OF 

TRANSPORTATION PLANNING
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Situation Definition
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Involves all the activities required to understand the 

situation that led to the perceived need for a 

transportation improvement

 The aspects of the present situation are described

 The scope of the system to be studied is delineated

 The present system is analyzed and characterized 

 Information about the surrounding area, people, etc. 

 Relevant previous reports and studies are reviewed 

 Example: Situation definition involves developing a 

description of the present highway/transportation 

services in the region; measuring present traffic 

volumes; reviewing prior studies, geological maps; 

and defining scope of the study and affected area



Problem Definition
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Describes the problem in terms of the objectives to be

accomplished by the project and to translate those 

objectives into criteria that can be quantified

 Objectives state purposes, e.g., reduce traffic 

congestion; to improve safety; to maximize benefits

 Criteria are the measures of effectiveness (MoE) 

used to quantify to what extent a proposed project 

will achieve the stated objectives 

 Identify limitations and standards to conform to

 Example: the objective “to reduce travel time”, may 

use “average delay time” as the MoE

 limitations/constraints may be topography, 

standards (width, clearances, loading), capacity, … 



Search for Solutions
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Consider a variety of ideas, designs, locations, etc., that 

may provide solutions to the problem

 A brainstorming stage, in which many options may be 

proposed for later testing and evaluation 

 Alternatives can be proposed by any group/agency, 

such as adding bike lanes to reduce traffic volumes

 A variety of options can be developed for a particular 

situation, which may be considered in this phase

 Options may include diff. modes, roads, network, 

operations, demand management, land-use changes, 

to narrow the choices to most promising

 Data, field testing, and cost estimates may be needed

 Example: variety of options including locations, types



Analysis of Performance
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Estimate how each of the proposed alternatives

would perform under present and future conditions

 The criteria are calculated for each option

 Involve the use of models to estimate travel demand 

 Determine the construction cost of the alternatives, 

and annual costs for maintenance and operation

 Determine information on the use of the system (e.g., 

trip length) to calculate user benefits for various MoE

 Impacts/Environmental effects are to be estimated

 Referred to as the transportation planning or systems 

analysis process, that integrates network supply with 

travel demand forecasts to get equilibrium flows

 Example: estimates of the traffic and prepare 

preliminary cost estimates and impacts per option



Evaluation of Alternatives
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Determine how well each alternative will achieve the 

objectives of the project as defined by the criteria

 The performance data produced in the analysis phase 

are used to compute the benefits and costs per option

 Find benefit–cost ratio for each option to examine 

which option would result in a sound investment

 Other economic tests may be applied, e.g., NPV

 Alternatively, a weighted ranking for each option may 

be produced and compared, where cost-effectiveness 

matrix (e.g., project cost vs. number of homes 

displaced) will give better understanding as to how 

each option performs for each criteria, at what cost, ...

 Example: determine the B/C for each option, then 

evaluate environmental impact



Choice of Project
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Select the project alternative after considering all the 

factors involved

 In a simple situations, a single criterion (cost) might e 

used and to chosen the project with the lowest cost

 In more complex project, many factors have to be 

considered, and selection is based on how the results 

are perceived by those involved in decision-making

 Usually need for community participation

 It is possible that no alternative will meet the criteria/ 

standards, and additional Investigation is necessary

 The engineer is to act professionally/ethically, to 

provide all information on feasible alternatives to DM 

 Example: DM look carefully at the revenue-cost 

forecasts and consider financially sound project



Specification and Construction
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After selection of the project, it moves into a detailed

design phase where each components is specified 

 This involves the physical location, geometric 

dimensions, and structural configuration

 Design plans are produced that can be used by 

contractors to estimate the project construction cost

 When a construction firm is selected, these plans will 

be the basis on which the project will be built

 Example: Once option is selected, design is produced 

(superstructure, piers and foundations, widths, traffic 

signals, and lighting). These plans are given to 

contractors to submit bids for construction. Upon 

completion, the facility is turned over to the local 

authority for operation and maintenance.
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You can access info. on the town on 

http://www.city-data.com/city/

Harrington-Maine.html

http://www.city-data.com/city/
http://www.city-data.com/city/
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Assignment No. 1
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Examine the study:

Draft Final Report for the Transportation Feasibility 

Study Linking the West Bank and Gaza Strip, which you 

may find on the internet.

- State whether the study had followed the 

transportation planning process you have studied.

- State what basic elements of Transportation Planning 

you have seen in the study.

- How many alternatives were identified and give an 

brief summary on each? 

- Is there any recommended alternative? What was the 

criteria to select such alternative? What do you think?

- What is your overall assessment?

Groups of 2-3 students can work together.. DL: 1 week

-
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 Involves the evaluation and selection of highway or 

transit facilities to serve present and future land uses

 For example, new residential development or 

industrial area will generate additional traffic requiring 

the creation or expansion of roads and transit service

 The process must consider proposed developments 

and improvements that will occur within the planning 

period

 Urban transportation planning is concerned with two 

separate time horizons:

• Short-term

• Long-term

URBAN TRANSPORTATION PLANNING 

PROCESS
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 Short-term emphasis intended to select projects that 

can be implemented within a one- to three-year period. 

These projects are designed to provide better 

management of existing facilities by making them as 

efficient as possible (Trans. System Management-TSM).

Examples: traffic signal timing to improve flow, car/van 

pooling to reduce congestion, park-and-ride facilities to 

increase transit ridership, and transit improvements, ..

 Long-term transportation needs of an area and 

identifies the projects to be constructed over a 20-year 

period.

Examples: adding new highways, bus lines or freeway 

lanes, new rapid transit systems, or access roads, ..

Urban Transportation Planning Process ...
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 Inventory of Existing Travel and Facilities

 Establishment of Goals and Objectives

 Generation of Alternatives

 Estimation of Project Cost and Travel Demand

 Evaluation of Alternatives

 Choice of Project

Urban Transportation Planning Process ...
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 Data-gathering activity to describe urban travel 

characteristics for each geographic unit (traffic zone)

 Inventories/surveys needed to determine traffic 

volumes, land uses, travelers origins/destinations, 

population, employment, and economic activity

 Inventories needed for transport facilities (highway/ 

transit), capacity, speed, travel time, and traffic volume 

 Summarize data by unit; traffic analysis zones (TAZ)

 Size TAZ depends on the nature of the study; the 

number of TAZs be adequate for the study

 Statistical districts are used as traffic zones because 

population data are easily available by this designation

Inventory of Existing Travel and Facilities
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 Urban transportation study is carried out to develop 

projects that should be completed in the future

 A statement of goals, objectives, and standards is 

prepared that identifies deficiencies in the existing 

system, desired improvements, and what is to be 

achieved by the transportation improvements

 For example, if a transit authority is considering the  

possibility of extending an existing rail line into a 

newly developed area, its objectives for the new 

service might be to maximize its revenue from 

operations, maximize ridership, promote development, 

and attract the largest number of auto users so as to 

relieve traffic congestion

Establishment of Goals and Objectives
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 The alternatives to be analyzed will be identified

 Need to analyze the travel effects of different land-uses

 The options available to the urban transportation 

planner include various technologies, network 

configurations, vehicles, operating policies, etc.

 In case of a transit line extension, alternatives include:

- technologies could be rail rapid transit or bus

- network .. a single line, two branches, radial or grid

- guideways .. vary in length, speed, capacity, direction

- intersections .. transit station or terminal 

- vehicles .. singly driven buses or multicar trains

- operating policy.. 10-min hw peak, 30-min off-peak ..

Generation of Alternatives
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 The alternatives to be analyzed will be identified

 Analyze the travel effects of different land-use plans

 Involves two separate tasks:

- The first is to determine the project cost

- The second is to estimate the traffic in the future

The estimation of facility cost is relatively 

straightforward, whereas the estimation of future traffic 

flows is a complex undertaking requiring the use of 

mathematical models and computers

Estimation of Project Cost and Travel 

Demand
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 Project cost estimation at the planning stage may be 

restrained either because the project has not yet been 

well-defined or because a significant amount of time 

has passed since the project’s cost was estimated

 To address the first, agencies maintain a set of unit 

costs to allow for a quick determination of cost, where 

these may be stratified by area type (rural or urban), 

number of lanes, and roadway design

 To address the second, of costs being out of date, cost 

indices may be used which convert costs from a 

historical year to a current year by accounting for 

inflation. Consumer Price Index (CPI) provides an 

average rate of inflation for all goods and services

Planning-Level Cost Estimation
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 Future travel is determined by forecasting future land 

use in terms socio-economic characteristics (e.g., no. of 

jobs, population, auto ownership, income, in each TAZ

 Then, traffic that land use will add to the highway and 

transit facility can be determined

 This is carried out in a four-step process that includes:

- Trip generation: number of trips generated

- Trip distribution: the origin and destination of trips

- Modal split: mode of transportation used by each trip 

- Network assignment: the route taken by each trip

 When the travel forecasting process is completed, road 

and transit volumes on each link will have be estimated

Planning-Level Demand Estimation
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 Can be complex due to the conflicting objectives and 

diverse groups affected by an urban trans. project:

- Traveling public (users).. improve speed, safety, comfort

- Highway or transit agencies (operators) .. minimize cost

- Non-traveling public (community) .. minimize social and 

environmental impacts

 Evaluation process is to:

- identify feasible alternatives in terms of cost & capacity

- estimate the effects of each alternative in terms of the 

objectives expressed

- assist in identifying the alternatives that will serve the 

traveling public and be acceptable to the community (EIS)

Evaluation of Alternatives
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 Selection of a project will be based on a process that 

will ultimately involve elected officials and the public

 Funds to build an urban trans. project (such as a 

subway system) may involve a public referendum

 A vote by the legislatures may be required to commit 

funds

 A multi-year program then will be produced that 

outlines the projects to be carried out over the next 

years

 With approval in hand, the project can proceed to the 

specification and construction phase

Choice of Project
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 To accomplish the objectives and tasks of the urban 

transportation planning process, urban transportation 

forecasting process is carried out to analyze the 

performance of various alternatives

 Basic elements and related tasks in the process:

- Data collection (or inventories)

- Analysis of existing conditions and calibration of 

forecasting techniques

- Forecast of future travel demand 

- Analysis of the results

FORECASTING TRAVEL
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 Prior to collecting and summarizing the data, it is usually 

necessary to define the study area boundaries and to 

subdivide it into traffic analysis zones (TAZ)

 The selection of these zones is based on the following:

1. Socioeconomic characteristics must be homogeneous

2. Intrazonal trips should be minimized

3. Utilized physical, political, and historical boundaries

4. Zones should not be created within other zones

5. The zone system should generate and attract 

approximately equal trips, households, population, area 

6. Zones should use statistical boundaries if possible

7. The total number of zones should not be so large

Define the Study Area
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 The data collection phase provides information about 

the city and its people that will serve as the basis for 

developing travel demand estimates

 The data include:

- Information about economic activity (employment, 

sales volume, income, etc.)

- Land use (type, intensity)

- Travel characteristics (trip and traveler profile)

- Transportation facilities (capacity, travel speed, etc.) 

This phase may involve surveys and can be based on 

previously collected data

Data collection 
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 Once a zone system for the study area is established, 

population and socioeconomic forecasts are used

 These are allocated to the study area, then to each zone

 This process can be accomplished by using either a 

ratio technique or land-use allocation models

 The population and economic data usually will be 

furnished by the agencies such as MOP, PCBS, MONE

 Providing travel and transportation data is the 

responsibility of the traffic engineer

 For this reason, the data required to describe travel 

characteristics and the transportation system are 

described next

Population and Economic Data
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 Involve a description of the existing transportation

 services; the available facilities and their condition; 

location of routes and schedules; maintenance and 

operating costs; system capacity and existing traffic; 

volumes, speed, and delay; property and equipment

 The types of data collected about the current system:

- Functional classification of the road/transit system

- Physical features of the system include number of 

lanes, pavement width, traffic signals, and TCDs

- Street and highway capacity would be determined

- Traffic volume data would be determined

- Travel times along the arterials would be determined

Transportation Inventories
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 Prepare a computerized network of the existing system

 The network consists of links, nodes, and centroids:

- Link: a portion of the highway system that can be 

described by its capacity, lane width, and speed

- Node: the end point of a link; an intersection or where 

a link changes direction, capacity, width, or speed

- Centroid: is the location within a zone where trips are 

considered to begin and end

 Coding of the network requires data from the highway 

inventory in terms of link speeds, length, and capacities

 The network is then coded to locate zone centroids,

 nodes, and the street system

Transportation Inventories …



Ch 2 -44



Ch 2 -45

 External stations are established at study area boundary

 At these stations traffic enters or exits the area, to 

account for the impact of changes outside the study area

 The transportation facility inventories provide the basis 

for establishing the network that will be studied to 

determine present and future traffic flows. Data include:

- Streets and highways/transit system characteristics 

- Land use and zoning controls, laws and regulations

- Traffic generators, and parking facilities

- Traffic control devices

- Traffic volumes and intersection and roadway capacities

- Travel times

•

Transportation Inventories …
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 All network data are usually organized within GIS

 A GIS is a spatially-oriented database management 

processing system, containing location and attribute 

information and supporting queries with these features

 GIS is an integral component of transportation planning:

- GIS is scaleable, supports analysis for a wide range of 

geographic scales; macroscopic level (state/region) to 

microscopic level (a single neighborhood) 

- GIS contains information used by other professions, 

enabling to access data collected for other purposes

- GIS offers strong spatial analytical tool to make use of 

the point, line, and area features within the GIS

Information Systems
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 Conducted to establish a complete understanding of the 

travel patterns within the study area 

 For single projects (e.g., highway project): traffic counts

 To understand why people travel and where they wish to 

go, origin-destination (O-D) survey data can be useful

 Survey asks questions about each trip made on a specific 

day, through home interview, or at a roadside interview 

station, such as:

- where the trip begins and ends

- the purpose of the trip

- the time of day, and the vehicle involved

- person making the trip (age, sex, income, vehicle owner)

Travel Surveys
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 Compare O-D data with other sources to ensure accuracy

 Screenline checks can be made to compare the number 

of reported trips that cross a defined boundary (a bridge 

or two parts of a city) with the number actually observed

 After O-D checking procedure, a set of trip tables is 

prepared that shows the number of trips between each 

zone and every other zone in the study area

 These tables can be subdivided, for example, by trip 

purpose, truck trips, and taxi trips

Travel Surveys …



Ch 2 -52



Ch 2 -53

 Calibration is concerned with establishing mathematical 

relationships to be used to estimate future travel demand

 Usually, analysis will reveal the effect on travel demand 

of factors such as land use, socioeconomic 

characteristics, or transportation system factors

 Travel forecasts are made by applying the relationships 

developed in the calibration process

 These formulas rely upon estimates of future land use, 

socioeconomic characteristics, and transportation 

conditions

Calibration



Ch 2 -54



Ch 2 -55

 Calibration is concerned with establishing mathematical 

relationships to be used to estimate future travel demand

 Step 1. Population and economic analysis: the magnitude 

and extent of activity in the urban area

 Step 2. Land use analysis: where the activities are located

 Step 3. Trip generation: no. of trips each activity will 

produce or attract

 Step 4. Trip distribution: the origin or destination of trips 

that are generated at a given activity

 Step 5. Modal split: which mode of transportation will be 

used to make the trip

 Step 6. Traffic assignment: which route will be used when 

making the trip where a user seeks to minimize travel time

Steps in the Travel Forecasting Process


