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Question No-01: What is planning; briefly describe the studies carried out in the scope of transportation 

planning strategies in their modeling with assumptions & limitations. Present your answer in the form 

of a formal technical report? 

Answer: 

Transportation planning: 
 
Transportation planning involves the decision-making process for potential improvements to a 
Community’s roadway infrastructure. To aid in the decision-making process, several computer based 
and manual tools have been developed. Two of these key tools are: 
 
a) Travel demand forecasting models for implementing the four-step urban planning process 
b) Travel rate indices for providing congestion and delay information for a community. 

 

Four Steps in Travel Modeling: 

 

Overall (Matrix Manipulation) Process: 

 

 

 



The Traditional Four Steps Transportation Modeling Using Simplified Transport Network: A 
Case Study of Dhaka City, Bangladesh 
 
The 79 wards (the smallest electoral unit) of Dhaka City Corporation area have been selected as 
the study area. Then these 76 wards are divided into 10 zones known as TAZ (Traffic Analysis 
Zone). 
 

 
 

 
 
The above mentioned four steps is briefly explained as a case study as Annexure A. 
 
 
 



Shortcomings: 
 
Trip generation  

 The factors of trip generation in the traditional approach are typically limited to zone or household 
attributes, and do not include attributes of travel modes (e.g., insensitivity to transit accessibility  

 Trip generation is usually performed using linear regression , and this statistics technique is primarily 
considered as a “descriptive” and not a “predictive” technique, thus limiting the capabilities of this 
forecasting step.  

 A number of listed trip purposes is limited . Trip purposes are limited to only six to eight trips purposes 
causing for example all shopping trips to be treated as same (e.g., going to a grocery store, going to a mall, 
etc.).  

 The trip distribution phase is performed separately for each origin zone, thus limiting the holistic 
perspective on transportation demand.  

 Some trips are estimated based on factors that are dependent on trips themselves (e.g. shopping-
attracted trips are calculated as a function of retail employment, while the number of retail employee depend 
on shopping trips).  

 Zone’s characteristics and relationships that dictate trip-generation are frequently assumed to be stable 
over the entire planning horizon.  

 An important drawback is the lack of consideration for land use density in trip generation. This further 
relates to the issues of accessibility and omitting of non-motorized modes, neglecting the important relation 
between land-use policies and effects on walking/biking  
 
Trip distribution  
 

 A usual approach to trip distribution, using gravity models, although easy to understand and apply, suffers 
from serious drawbacks and limitations. One of the major issues is the assumption that average travel time 
would remain constant in the future as well as through the day (i.e. no consideration for peak hour 
congestion).  

 Destination choice problem requires that spatial interaction models have a predefined set of alternative 
destinations to choose from. The behavioral dilemma results from the lack of knowledge of what the choice 
set actually is, or how is it different across individual travelers, and their different originating locations and 
trip purposes. The usual approach is to allow the access to all traffic zones (or all zones chosen by survey 
participants) to be in the choice set. Although this approach recognizes that more distant or less attractive 
zones will receive fewer trips, these are still unsupported assumptions for all possible trips – especially 
considering the effect on those choice sets by multi-destination trip chaining opportunities. As a 
consequence, the configuration of the gravity concept tends to overestimate the near trips and 
underestimate the far trips. Consider a simple example – assuming the constant travel time budgets, if road 
travel becomes faster, people will travel longer distances. This in turn adds to vehicle miles traveled, that 
relate to greater congestion. 
 
Modal split  
 

 One of the great drawbacks of modal split step is the often focus on auto driver, auto passenger, or transit 
passenger. This limited focus neglects other travel modes that can have a significant share (e.g., walking 
or biking). Not including non-motorized travel modes neglects the fact that walking frequently has larger 
mode share than transit, in medium-sized urban regions . The reasons for this situation could be found in 
the fact that, in practice, the main purpose of the model is to be used as a tool for capacity analysis of road 
network, analysis of the network development scenarios, or analysis of the public transport system, etc.  
 

 



Modal split computations are made using empirical evidence or socioeconomic data. [10]. This frequently 
oversimplifies the decision-making of travelers, relating the choice of mode to be only the function of 
household income, without consideration of other factors. Even if the model considers factors such as travel 
time and cost characteristics, there is still a range of unconsidered factors (e.g., security, attractiveness, 
etc.). Furthermore, there is a general neglect for access time and walkability in transit utility calculation.  

 In the utility functions for mode choice, time value is often assumed constant for all trip purposes, and 
throughout the entire day/week.  

 Similarly to the drawback of trip distribution models, modal split models are also functionally equivalent 
to logit models. Consequently, they can be interpreted as a result of the “utility maximizing” choices of 
individual travelers  
 
Traffic assignment  
 

 Traditional traffic assignment models primarily represent urban networks with major streets and 
highways, without consideration for pedestrian areas or bike paths [9]. Similar as in the case of modal split, 
focus is on modeling of motorized travel modes. The reason might be because models are usually used for 
analysis of investment impacts in the network or system with high investment costs.  
 

 
One of the major simplifications is also that all trips begin and end at a single point in a zone’s centroid.  

 There is a discrepancy between trip forecasting, which is done on a daily basis, and traffic assignment, 
that is typically done for peak hour.  

 There are issues with discretionary and off-peak travel activity modeling, since traditional models do not 
take into consideration the need to model both time of day and day within the week [12]. The overall 
percentage of non-work or non-peak trips can be even up to 78% of annual trips. In addition, further issues 
arise taking into consideration that many daily trip chains combine peak hour trips. This is especially 
important due to the relation to non-transportation control measures (e.g., staggered work hours), or the 
potential for mixed urban activity centers that encourage midday walk or paratransit for personal business.  
 
 
 
 
.  
 
 

 
 
 
Question No-02: What activities are exercised in planning for a four step conventional transportation 
modeling, discuss in detail with reference to different zonal productions and attractions attributes? 
 
Answer: 

Following Figure shows the activities/Transportation planning process. 
 

 



 
 

 
 
 
 
 
1. Collect travel information 
2. Identify existing system performance levels 
3. Estimate future travel demand 
4. Forecast future system performance levels 
5. Identify different alternative solutions 
 
 
The four main stages of the transportation planning process are: 



 
(i) Transportation survey, data collection and analysis; 
(ii) Use of transportation model; 
(iii) Future land use forecasts and alternative policy strategies; and 
(iv) Policy evaluation. 
 
Survey and Data Collection: 
 
The entire planning process of transportation, may be local, regional or national, is based on survey 
and data collection. This includes all types of literature and data (both government and non-
government) available on transportation, journey behavior patterns, nature and intensity of traffic, 
freight structure, cost and benefits, i.e., income, employment estimates, etc. 
The comprehensive knowledge of traffic flows and patterns within a defined area is essential. In 
addition to traffic data, planners also require land use and population data for their study area. In 
this connection West Midlands Transportation Study (1968) provides a format, which is useful for 
transport survey and data collection. 
The survey should be well defined and be divided in ‘zones’ so that origins and destinations of trips 
can be geographically monitored. The data collection regarding existing travel patterns is time 
consuming as well as a costly affair. It involves both ‘roadside-interview’ and ‘home-interview’. The 
variables for both types of interviews are given in the 

 
 
The details-of existing transport network are an important source of information. In some cases, a 
very detailed description of links and nodes in terms of vehicle speed, carriage-way width and nodal 
type is collected. Travel times and network characteristics of public transport networks are 
simultaneously collected. Finally, data processing should be done. When this has been completed, 
planners can begin their data analysis. 
 
The Transportation Model: 
 
The second stage of the transportation planning process is to use the collected data to build up a 
transportation model. This model is the key to predicting future travel demands and network needs 



and is derived in four recognised stages, i.e., trip generation, trip distribution, traffic assignment and 
model split. 
 
Trip Generation: 
 
The first stage of model building process is that of trip generation. Trips are made for a variety of 
purposes and for various land uses. For convenience, trips are often split into two groups: 
 
(i) Home-based trips: 
Such trips have one trip end at the home of the person making the trip, which may be either the origin 
or destination of the given trip. 
 
(ii) Non-home-based trips: 
These have neither origin nor destination trip-end at the home of the person making the trip. 
This initial part of the transport model expresses trip-making relationships in a mathematical form 
so that ultimately we can calculate the total number of trips-ends originating from the defined survey 
zones. 
Multiple regression technique are often used to calibrate a trip-generation model incorporating the 
above household variables. This model takes the following general form: 
Y = a +b1 x1 + b2 x2 +….. + bn xn 
where Y = number of trips (by mode and purpose) generated in a given zone 
a = constant term 
b1…bn = regression coefficients relating to independent variables (e.g. household income, car-
owner- ship, house-hold structure, etc.) 
 
New estimates of the independent variables are made and inserted into the equation in order to 
estimate future levels of trips generation. Multiple regression analysis, therefore, provides a suitable 
method for estimating future trip levels. Its main disadvantage, however, is that the original 
regression estimates have been established at a given point in time and are expected to remain 
constant over the period for which the forecast is required. 
Consequently, a more recent approach to trip generation has been to use a technique known as 
‘category analysis’. The trip-generation stage of the planning process estimates the total number of 
trips originating in the survey area at one or more future dates. 
 
Trip Distribution: 
 
This is the next stage in the transportation model, it involves on analysis of trips between zones. Lane 
(1971) states the function of this stage of the model: 
It is the function of trip distribution to calculate the number of trips between one zone and another, 
given the previously determined numbers of trip ends in each zone together with further information 
on the transport facilities available between these zones. 
 
For example, given that in zone I, gi trip ends are generated and that in zone j, ai trip ends are 
attracted, it is the purpose of the trip distribution model to determine the number of trips (tij) which 
would go from zone i to zone j. That is, the trip distribution model calculates the proportion of trip 
ends generated in zone i which would travel between i and j and so take up a certain proportion of 
the available attractions in zone j. 
Overall, the distribution stage of the transportation model has received considerable attention and 
has been the main source of research over the last quarter of a century. The earliest attempts to 



produce a future trip distribution matrix used simple growth factor methods, taking the following 
general form: 
Tij = tjj × E 
where Tij = future flow from zone i to zone j 
tjj = base year flow from zone i to zone j 
E = agreed expansion factor 
The value of the expansion factor can take various forms. For example, Bevis (1956) put forward the 
idea of a crude expansion factor of the following format: 
E=1/2 (Ti/ti × Tj/tj ) 
Where Tij= future origin zone 
ti = base year origins zone i , 
Tj = future destinations zone j, 
tj = base year destinations zone j. 
 
This simple model was further refined, but growth-factor techniques are now rarely used. The 
method is a crude one and has been superseded largely because it does not attempt to measure any 
future resistance to travel between zones. For this reason, synthetic models tend to be widely used 
to model trip distribution. The trip-distribution stage of the transport model has received much 
attention and has been the source of many new developments. 
 
Traffic Assignment: 
 
The third stage of the modelling process is that of traffic assignment, its aim being to stimulate route 
choice through a defined transport network. Traffic assignment may be considered in two parts. 
First, it is necessary to define the transport network and determine criteria for route choice through 
the network. 
 
Second, using the inter-zonal trip matrix as the input data, trips are assigned to this network. 
When future trip levels are assigned it is possible to assess deficiencies in the existing transport 
network and so determine a list of construction priorities. Network description refers to the process 
where the highway network is broken down into links and nodes. For each link, data is required on 
its length, road type, vehicle travel time and traffic capacity. When coding the road network, links are 
usually identified by the node numbers at each of its ends. In addition to such route-intersection 
nodes, zone-centroid nodes are also defined. In the assignment process, all traffic originating in a 
particular traffic zone is assumed to be loaded on to the network at this latter type of node. 
The early transportation studies used manual assignment techniques, but with the universal use of 
computer analysis, the transport network can be specified to the computer in a most detailed 
manner. Special data collection surveys (especially of journey times) are usually needed to provide 
this network specification information. 
 
For deriving minimum route paths through the network, it is normally assumed that travellers 
choose the path, which minimises travel time. This applies for both private and public transport 
journeys. Travel time has been used in most transportation studies although it is usually used as an 
approximation for minimising the travel costs of a journey. 
 
A more recent and more realistic assignment procedure is that of capacity restraint. This may be 
used, with or without diversion curves, for assignments to road and public transport networks. After 
the initial assignment to the given network, new travel times are calculated for each link. New 
minimum path trees are then calculated and the assignment procedure reiterated. Further 
reiterations may follow until most or all of the future traffic volume has been assigned to the network. 



This type of procedure has tended to supersede other assignment techniques and has been used in 
most of the second-generation transportation studies. The assignment stage of the transportation 
model therefore is the process by which trips are assigned or loaded on to the road network. At the 
end of this stage, construction priorities can be established and alternative proposals put forward. 
 
Model Split: 
 
This term is used by transport planners to describe the phase where the choice of travel mode is 
incorporated into the model. The positioning of this stage is neither fixed nor singularly definable 
since elements of model split are part of the other stages. Its position within the transportation model 
differs between studies. It is either used at the trip generation stage by stratifying the total trips or 
at the assignment stage of the model. The main purpose of the model-split stage is to determine the 
trip shares of public, as against private, transport. 
 
Future Land Use and Travel Demand Forecasting: 
 
The forecasting of future land use inputs is a precarious task, for two important reasons. Firstly, 
transport planners have to rely on the judgment of to the types of planner for most of their land use 
forecasts. This information is vitally important since it has a profound effect upon travel forecasts. 
Secondly, long-term forecasting is beset with many statistical problems. 
 
Since transportation planners are usually working at least 10, and sometimes 25 years ahead, their 
estimates are inevitably open to much criticism. Nevertheless, estimates of future travel demands 
have to be made using the best methods, which are available. Some of these forecasting problems are 
amplified below in the listing of the main land use inputs necessary for travel forecasts to be made. 
 
The most important variables are: 
 
(i) Population – its size, age structure and distribution. 
(ii) Employment – as the journey to work is the greatest travel demand. 
(iii) Personal income and expenditure. 
The above groups of variables have a compound influence upon the overall level of demand for travel 
at some future date. Further complications arise when their impact upon the spatial pattern of this 
demand is assessed. So, forecasts of population and economic variables are an important input into 
the use of the transportation model for forecasting future travel demands. 
 
Evaluation: 
The final stage of the transportation planning process is one of evaluating the alternative policies, 
which have been suggested. The evaluation stage is probably the most important of all, yet has 
received only limited research attention. An economic evaluation of transport proposals is necessary 
because vehicle-km and road space are commodities, which are not directly bought and sold. 
The technique of cost benefit analysis has consequently evolved as an investment criterion in the 
public sector. As such, it provides an economic evaluation. On the cost side of the calculation, 
estimates are made for capital outlay, land purchase and maintenance. 
The benefits are those accruing to users, e.g., savings in time, vehicle operation and accidents. The 
individual costs and benefits are assessed over a particular number of years and discounted back to 
the base year so that a rate of return can be calculated. On the basis of ‘transportation plan’, transport 
policies should be formulated and implemented properly so that systematic ‘sustainable’ 
development of transport can be done. 
 



Transport Demand Management in USA: 
‘Transport Demand Management’ (TDM) system as a part of transport policy has been adopted in 
USA. TDM is the art of modifying travel behaviour in order to reduce the number of trips or modify 
their nature. It may be categorised according to whether it mainly affects trip generation, trip 
distribution, and model choice or route selection. As Table 9.2 shows, some implementation 
strategies rely on changes to the transport system, others on land use policies and still others on 
alterations to employment conditions and social values. 
 
In the field of TDM, the USA has done considerable work. Persuading a number of large companies to 
introduce flexible working hours (‘flexitime’) is a logical way to reduce congestion at peak periods. 
The introduction of car-pooling is another step in this direction. The most TDM measures are ones 
that require employers to reduce the number of peak-period car trips made by their worker. In USA 
at least 20 suburban communities have enacted such programmes. 

 
Netherlands’s Policy for ‘Sustainable Development: 
 
National Environmental Policy Plan or NEPP of Netherland has been adopted in 1989. NEPP is an 
example of environmental protection as well as policy for the control of pollution created by 
transport. The NEPP recognises that safeguarding environmental quality on behalf of what it calls 
‘sustainable development’ will be a process that will last for several decades. The NEPP is the first 
step in this process: it contains the medium-term strategy for environmental policy, which is directed 
at the attainment for sustainable development over the longer period. 
The objectives of the NEPP are: 
i. Vehicles must be as clean, quiet, safe and economical as possible; 
ii. The choice or mode for passenger transport must result in the lowest possible energy 
consumptions and the least possible pollution; and 
iii. The locations where people live, shop, work and spend their leisure time will be coordinated in 
such a way that the need to travel is minimised. 
The approach of the NEPP is shown in Figure 9.3. As pollution from road traffic is seen as a three-
step process, these objectives are to be met through a ‘three-track’ response, the tracks being those 
of technical vehicle standards, reducing ‘automobility’ and instigating urban traffic measures. 



As shown, the three-track approach has been developed to the abatement of environmental pollution. 
The first track consists of a series of measures to convert the vehicle fleet into one that is the cleanest 
possible. 

 
The second track, of reducing car use, aims to shift people from cars to public transport for the longer 
journeys and to cycling or walking for the shorter ones. This is to be achieved through provision of 
more and better facilities for cycling and public transport, more subsidies, better fare and ticket 
integration and publicity campaigns. 
 
However, it is recognised that if the policy is to seek a balance between individual freedom, 
accessibility and the environment, the only way to achieve this is to control the use of cars. Therefore, 
the strategy is to increase variable motoring costs through fuel taxation and road pricing. Car 
commuting will be discouraged through a variety of TDM measures including ‘kilometre reduction 
plans’, whereby companies and institutions will have to draw up and then implement plans to reduce 
the distance travelled by employees in the course of work and in commuting to it. 
Additionally, the second track will improve the transport of freight by rail and water and will tighten 
up physical planning policy, to ensure that businesses which are labour-intensive or amenities which 
attract numerous visitors are not permitted to locate at places which are not well served by public 
transport. 
 
As well as having cleaner vehicles, which are used less, the NEPP recognises – the third ‘track’ – that 
further measures are necessary to alleviate the problems at a local scale. These include stricter 
enforcement of parking controls, traffic management to influence drivers’ choice of routes, 
circulation schemes to slow traffic and similar measures to improve road safety and increase 
environmental protection. 
 
The most noticeable feature of the NEPP is the way that its individual measures reinforces each other, 
to produce an integrated package which links environmental, transport and land use policy. Yet even 
this impressive, comprehensive approach comes nowhere near solving the problems. Without the 
NEPP, car-kilometres had been expected to rise by 72 per cent over the period 1986-2010. 
With the NEPP this increase is lowered to 48 per cent, a worthwhile reduction but still a very long 
way from a sustainable level of transport use. The NEPP must be seen only as the first stage in a long-
term drive towards sustainability: it serves to illustrate what a difficult task lies ahead of the Dutch 
(and indeed all motorised countries). 
 
 



Question No-03: The settle area of KPK is being divided into different districts. Few of them are as 
1.Peshawar, 2.Charsadda, 3.Mardan, 4.Nowshera, 5.Swabi, 6.Abbottabad, 7.Kohat. Consider each 
district an independent zone having attributes of area as given in table below. Calculate the trips 
generation and attractions of each zone. Comments on your answer 
 

 
 
Answer: 
 
Considering the following table for Trips generated per thousand square foot. 
 

 
Now first convert Area (Ha) to Area (Square foot as shown in table. 
 



 
 
 
Trip generation for each zone is shown in below table: 
 

 
 
  



 
 
 


