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1.
Background: Conceptualisation…
For MoSeS transport, health and business applications we are developing a dynamic geographic microsimulation of the UK. This is a model comprising of individual people that occupy the UK environment and move about it through time on transport infrastructure interacting in numerous ways. Numerous factors, actors and sectors of the environment that modify the movement and other behaviour of individuals will be modelled. The Factor Actor Sector model will come later, at first, our primary concern is the modelling of individual people as objects which reference and link with other individuals in various ways. Each individual will have family, household and social networks and reasonably complex characteristics and behaviour.
To begin with our focus is on yearly time steps looking forwards from 2001 over the next twenty years. However, we are also thinking about shorter time steps where our focus is more on commuting and transport than migration, birth and death aspects of population change. The way in which we handle the computation and memory are likely to be generic.
Our aim is to model the whole of the UK, but we may start first with local examples. Given our UK modelling aim it is necessary for us to look for source data that cover this region.  The quality and detail of the data is crucial.  One of the challenges we face is to cope with differences between different countries census and digital map data.  Another challenge may be to cope with a level of available data which is much less rich than what we know to exist.

2.
Model Descriptions: 

The following subsection present two ways in which to begin simulating the UK human population and environment from 2001.  Much data can be brought into these activities to enrich the simulations and make them more realistic.  The first description is conceived more from a realistic transport perspective focussing on interactions and probably looking forward a year or so initially.  The second is more abstract and concerned with yearly changes.  As yet not much thought has gone into coupling these models.

It is argued that some way is needed of visualising the model outputs in map form.  Also we should think about developing interactive Graphical User Interfaces along with the underlying model libraries.

2.1.
A model at a reasonably higher level of temporal detail

Use UK 2001 population census data to synthesise a population for the UK and set them at individual locations in residences, work places and random locations on the transport network. (This initial seed can be regenerated exactly, or the process or workflow can be followed to create another similar seed.)

Each individual will be making a trip from a place to another place which may or may not be the same. Most trips will have fixed goals that individuals will try and achieve (to some degree). Goals will be framed as destinations, interaction with other individuals that satisfy a want, some experience or gathering of resources.
Initially we are concerned with moving most individuals from where they are to or from a place of work for a period and then back again on a regular cycle.  This is assumed and perceived to be a normal behaviour in the working week in the contemporary period (2005).

In itself this initial stage is a challenge computationally.  Can it be done?  (It is down to the powers that be to determine how much MoSeS resource is moved in this direction…)
To observe model behaviour and for demonstrations, some form of visualisation system needs to be developed. The main visualisation should be a geographic map that can represent slightly different aspects of movements or population and environmental characteristics at different spatial and temporal scales. The map should be capable of visualising flows and viewers should be able to zoom in and out and pan around.

· Step 1

Develop static residential population based on UK 2001 Census data

· Step 2

Mobilise the population to undertake trips

· Step 3

Visualise population and environmental characteristics. (At the smallest spatial scales (up to city scale) individual people and vehicles will be represented as points styled in appropriate ways. To observe pattern of movement from city to UK scale a raster generalization is more appropriate. The resolution of this raster is key, it should be sufficiently detailed to capture interesting information, but not so detailed as to be computationally infeasible. Measurements on about a 10 metre spatial resolution and 15 minutes temporal resolution are thought to be reasonable as a first estimate.)
· Step 4

Enrich the simulation by adding attractors and individual details and behaviours and repeat Steps 3 and 4

2.2
A model with yearly time intervals
Modelling at this level of temporal detail makes sense for a number of reasons not least is the fact that most recorded ages change year by year and for the young each year can begin in a different place with respect to education.
There are many challenges of modelling at this level of temporal detail.  People move around a lot and it is not known how many people live in different places during a year.  It is likely that the majority of people live in the same household throughout any given year.  This may be an assumption that we are forced to make.

· Step 1

Develop residential population based on UK 2001 Census data

· Step 2

Simulate births and deaths in a year

· Step 3

Modify the population to change attributes. Age and location (migration), socio-economic, health and other attributes….

· Step 4

Enrich the simulation by adding attractors and individual details and behaviours

and repeat Steps 3 and 4

3.
Discussion: Model Development…
What we are trying to do will push the boundaries of what is possible with available data and resources.  Some assumptions will need to be made to overcome limitations. 
The model of the UK population will be agent based, dynamic and evolutionary. Until the model has run sufficiently it is unlikely to adequately represent what is going on in reality. Until it does this, it is unlikely to be useful for specific applications in transport, health or business.
· Necessarily ad hoc and data driven.

· Employ provenance software. 

· We need a timeline for model development. Where do we want to be when…

· We need to do some methodology to see what others are doing and set our efforts in context.
