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Overall Model Structure





The overall model structure is shown in Figure A1. It can be seen that it falls into two separate parts. The first deals with changes in demand due factors external to transport system such as land-use change, changes in household structure, and changes in real income. This part of the system is called the External Forecasting Model.





The second part is the Transport Model proper, which has two main components, the Demand model and the Supply model. The Demand model calculates the changes in travel patterns - from change of route up to generation or suppression of trips - due to changes in the generalised cost of travel. The supply model deals both with „system effects, such as highway congestion upon vehicle speeds or of overcrowding upon passenger behaviour, and „operator effects“ such as decreasing public transport frequencies as a response to decreasing demand. The Transport Model is iterated until all aspects of the Demand and Supply processes are in equilibrium. The results can then be passed both to the evaluation module and to the calculation of land-use effects.
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Initially, the model is developed to meet three requirements :


the model should be technically capable of testing and evaluation the full range of plans and policies (though not the details of individual schemes) likely to be put forward during a strategic study;


the model should be practically capable of being run many times during a study of six to 12 months’ duration, so that model results can inform all the policy decision;


the model should represent and evaluate as far as possible all significant effects of transport policy - in particular, that it should go beyond choice of route and choice of mode.





The above requirements resulted in a strategic model with:


more choice processes;


more feedback loops representing individual (choice), aggregate (congestion) and operator effects; and


more dissaggregation of types of travel;


but


many fewer zones; and


a simplified treatment of the road and public transport networks,





when compared with the „typical“ transport model.





The model is intended to help evaluate area-wide policies and is not intended to help evaluate individual road investment.








External Model





The external model consists of two largely separate components.





First component involves two stages:


firstly, any necessary estimation, from „land-use“ or other planning scenarios, of the numbers of the member of households by type, persons by category, and jobs, by zone and


secondly, using those values and appropriate trip rates, calculation the growth factors in each type of trip, by origin and destination, from the base year to the future year.





The second component applies the calculated growth factors to the Base Year matrices and scales them to create matrices for the Future Year. These matrices do not correspond with any real situation; they represent the travel demand patterns which would arise if the land-use and economic changes took place without any change in the generalised cost of transport.





The theoretical bases of the first stage are the assumptions that per person trip rates by purpose, summed across modes are reasonably constant within household types and car ownership categories, and that car ownership can be forecast as a function of incomes, both being independent of the Transport Model. 





The basis of the second stage is that in the (purely hypothetical) total absence of any changes in the generalised cost of any aspect of transport, the pattern of travel demand can be calculated in all its detail as an exercise in scaling the numerous matrices involved.
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Demand Modelling





Except for the generation/suppression effect, the Demand model is constructed entirely as a set of incremental nested logit models.





The different levels of the nesting or hierarchy correspond with any or all of destination choice, mode choice, sub-mode and/or route choice, and time-of-day choice. The ordering of these choices within the hierarchy is not predetermined by software but can be selected for each traveller category and purpose on the basis of the available evidence. 





The demand model has not been formally calibrated on local data within the various studies within which it has been used. Instead it has been implemented using findings from previous studies and then validated by sensitivity testing to ensure that the results correspond with the local knowledge, for example of public transport fare elasticities.








Supply Modelling





The START model considers two types of transport mode: car and public transport. Non-motorised trips are excluded from the model.





Highway Speed-Flow Relationships





Highway capacity is represented in the START models not by a conventional network, but by an „implicit network“ measured in terms of the road capacity within each zone for the main direction of travel - usually radial inward, radial outward, and orbital.





Speed by zone and direction are adjusted from base values in accordance with the change in total flow, which can include the assigned flow of cars and good vehicles; bus flows; traffic searching for parking spaces, and exogenous flows such as through (external to external) traffic.





Car Parking Demand/Capacity





The parking supply constraint affects both the time spent searching for a space and the egress (walk) time. The Demand model predicts the number of car trips ending in each zone during each time period, by purpose. It is assumed that for each purpose there is a fixed tendency to split between short- and long-term parking, to use residential parking or not to park at all. The difference between the demand and the (given) private non-residential parking spaces are used to estimate changes is search and egress time.


Public Transport Supply





Bus speeds are influenced by road speeds and rail speeds are given as inputs. Time at stops is a function of the density of stops and of the number of passenger boarding and alighting. Bus and rail waiting times are a function of frequencies. For bused it is added with the likelihood that the first bus will be full whereas for rail, it is assumed that passengers can always board the first train but their generalised cost is increased by overcrowding on board. Each public transport is assigned a parameter position them between two strategies: maintaining constant service levels or adjusting service levels in proportion to demand.
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Output of the Model





The main outputs of the model are:


a set of performance indicators, i.e. travel performances (km-travelled, speeds);


economic and financial indicators, i.e. NPV (net present value) and PVF (present value of finance);


casualties;


fuel consumption





