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Initiall Modell Aims

Incorporate scenario testing, a tool to think with.

Complexity Theory (micro interaction to: macro
policy==> emergent patterns)

Make the models geographic, as past ABM have
een criticised for not being spatial.

The ability to use actual data and' areas for initial
starting conditions.

Develop a simple model that can easily be
extended into examining different types of
segregation.

e Segregation Is a good example of emergent
phenomena.



Examples ofi Segregation Models

Agents move if
the number of
surrounding cells
IS greater than
its preference

Agents move to
their nearest
empty cell.
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Basic Model

- Built a very generic model structure (spatial)
e Cells and agents can interact.

o Applied at different scales (Boroughs, wards,
OA or OS Mastermap).

o Easy to adapt to other situations.

o Different .shp files can be loaded (via GUI).

- [0 see If the same interactions/rules apply in
different areas.

- Allows user interaction via GUI e.g.
parameter setting and .shp choeosing.



B GIs Model Settings

-

Different Scales




SegGIlS Basic Model methods

Choose .shp
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Urban Environments

- The GIS layer. —
Contains information
from the .shp.

- Used to calculate
population density,
contains the residents.

" Resident Agent social class Urban agent Colour
-~ Attrl b u teS are 1 | Green % highest Green Green
- 2 | Red % highest Red Red
changeable: social class [
= 4 | White % highest White Blue
and Ianduse dependlng 5 | Green & Red % egual Mixed Yellow
. 6 | Green & Blue equal Mixed Orange
on the type of residents [[[rorveimvcey  [we
- - 8 | All other combinations Mixed L Blue
Wlth I n = 9 | Empty (no residents) Empty Black




- Residential agents
attributes:
* AQE.
e Social class (4 types).
e Happiness (Utility

Function). For Blue agents Blue agent
- Happiness: determined prejerences
: : Blue with Blue More than 50%
Py Neighbourhooed size Blue
and preferences to Blue with Red Less than 20%
different types. Blue with Green | Less than 50%
Blue with White Less than 50%




Nelghbourheods

- Residents calculate which neighbours are
within a specific distance.

No. of agents

Red Agents 4

Blue Agents 2

Green Agents 2 ‘




Nelghbourheods Complications:
Geographical Features




Individuals: Searching for a Suitable
Location

If no more Move 1o next Decides to
agents, = nearest agent el
remove from gen Stop unhappy
area ) l
Py .
o No | | Yes R
= — 5 s Step
2 = '
= O
= Happy? § Evaluate
= | o1 neighbours
3 S I
—3 | Search @
Happy?
Move to nearest ;——L—¢
agent of same No | | Ves { Stop
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After 25 searches




Nelghbournood searching?

- Series of overlapping pelygons —acting| as
neighbourhoods.

- Each contains summary attributes off agents within.

- Agents choose suitable areas and search until
satisfied rather than searching around individual
agents.




Parameter Settings
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Custom Actions Model
e Outputs

P GIS Model Settings

Legend

all_data_smallNEWAgents_1

Hue
oreen

red

- Changes to .shp
- New Agent .shp (time stamped)
- Aggregate data to .txt



Examples: Test Case, Random
Placement of Agents

Area at start is of same type. Area at start is of mixed type.



OA and Warad

Examples

City ofi London Wards

Croydon OA



Conclusion/ What next?

- Presented a simple model integrating GIS &
ABM using certain functions from Repast.

- Model Rules are easily altered and applied
to different areas.
o Patterns emerge based on individual interaction.

e O DO:

e See If the basic rules can be applied to
Residential segregation.

 Compare searching mechanisms.
e Carry out a series ofi batch runs.
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