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Interaction of Land Use and Transportation

Trans-
portation

Accessibility Activities

Land
use

Wegener (1994)



Interaction of Land Use and Transportation

Mode
Route & choice S~

choice Destination
choice
Lin k/ ‘\T ]
loads d”p. ]

Travel times/ . Car
distances/costs 7 ownership

Transportation

Accessibility —----—————— e Activities
L Land use
Attractiveness > Moves
Location Location
decisions decisions
of investors of users

\ Constructionﬂ Wegener (1994)
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Land Use Model Components
Population:
commonly Households, sometimes Persons

Employment:
commonly Jobs, sometimes Firms

Dwellings:
Dwelling units or floorspace

Non-residential floorspace:
commonly floorspace, sometimes premises



Concept of integrated simulation models

\ 4
Environmental impacts

Transport feedback

Environmental feedback
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SEAM: Simple Economic Allocation Model

>

A 4

Floorsp. De-
veloper Model

Population

—— |abor Flows

*

Accessibility

Transportation Feedback

l

v

T

Employment

—” Flows

Commodity

Transportation
Model
A




SEAM: Two-layer model design
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SEAM: Simple Economic Allocation Model

- Iterative Proportional Fitting used to estimate employment
- Initial employment estimate based on location utility

Zone Ind. 1 Ind. 2 ... Ind.23 Jobs by Zone
1 Uit = 6.46 Uit = 9.04 Uit = 1.06 1,681
2 Uis = 7.91 Uis = 1.79 Uis = 6.95 4,917
3 Uit = 2.15 Uit = 5.49 Uit = 0.29 1,985
5002 Uit = 18.47 Uit = 1.30 Uit = 4.82 615
Jobs by type 106,654 79,535 328,227 8,302,143
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SEAM: Simple Economic Allocation Model

- Iterative Proportional Fitting used to estimate labor flows

- Initial estimate based on travel impedance

Workers at
TAZ 1 2 5002 9001 9868 home (ori-
gin)
1 Uoij = 0.91 Uoij = 0.31 U ij = 0.06 Uo ij = 0.02 Uy ij = 0.02 160
2 Uoij = 0.49 Uoij = 0.98 U ij = 0.63 Uo ij = 0.01 Uy ij = 0.07 24
5002 Uoij = 0.04 | Uu,;;=0.15 Uoij = 0.96 | Ug;j = 0.20 Uy = 0.03 61
9001 Uojj = 0.08 | u,;;=0.04 Uojj = 0.51 | u,;;=0.00 Uy = 0.00 521
9533 Uojj = 0.62 | Uu,;=0.31 Uoijj = 0.28 | Uu,;; =0.00 Uoij = 0.00 348
Jobs at
work (des- 32 8 91 419 530 6,529
tination)

28

Internal zones

External zones




SEAM: Total population validation
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Model results
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SEAM: Total employment validation
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SEAM: Labor-flow distance validation

Frequency

12%

8% 4

60}6-..

49}6 -

0%

= Target
— Model

Distance in Miles

50+



SEAM: Commodity-flow distance validation
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The ILUMASS Project

The project ILUMASS (Integrated Land-Use Modelling and
Transport Systems Simulation) was a research project of
several German universities and research institutes funded
by the German government in 2001-2005.

The ILUMASS model simulates microscopically
- land use,

- activities,

- travel demand and

- environmental impacts.
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Modules of the ILUMASS model
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Travel
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y

impacts

Environmental

Firms
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Travel

\ 4
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Demography
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Demography
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Dwellings

A
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Demography

A

y
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y
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Moves
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X
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Model
overview

B

ase year data

: Synthetic

i population
: - housing

i - persons
P~ cars

i Transport
inetworks
i - roads :
i - public transport :

! Synthetic firms i} i
i - floorspace P
i - firms

i - jobs

: - vehicles

Land uge
A\ 4 \ 4 A 4

Population Accessibility Firms

- housing - of jobs - floorspace
* - households ,| - of shops |- firms i

- persons - of population - jobs

- cars - of facilities

A
Transpgrtation
\ 4 y \ 4

Person travel Dynamic traffic Goods

demand assignment <« transport

- activity »| - network flows »| demand

programs - activities

- week plans - trips

Environmental impacts
A\ 4

Impacts Emissions Impacts

- air quality - air pollution, - air quality,

- traffic noise - traffic noise » - traffic noise

at housing

at sources

at work
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Firms and households

A

\ 4

Select a firm

v

Check satisfaction with present
location

Yes
Satisfied?

Select a household

v

No

Select alternative location

\ 4

Demographic events

- Ageing

- Death

- Birth

- Marriage/cohabitation

- Divorce/separation

- Persons leave household
- Persons move together

v

No

Accept?
1-10

Update lists

- Firms

- Nonresidential floorspace
- Employed persons

Yes Another

firm?

Economic events

- Education

- Place of work

- Employment status

- Income

- Mobility budget of household

A 4

Update lists
- Persons

- Households
- Dwellings

- Firms

Yes

Another

household
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Dwellings

Expected demand
- Demolition

- Upgrading

- Construction

v

Select project
- Demolition
- Upgrading
- Construction

A

Select type and number

Select type and number
of dwellings

Select type and number
of dwellings

of dwellings
v

v

v

Select zone and
microlocation

Select zone and
microlocation

Select zone and
microlocation

v

v

v

Demolition and resulting
moves

Upgrading

Construction

Update lists

- Persons

- Households
- Dwellings

- Construction
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Moves

Housing demand

v

Select household
- Outmigration
- Immigration

\4

- New household
- Move

Select dwelling
- Area

\ 4

- Type

Housing supply

v

Select dwelling
> - Area
- Type

Select household
- Immigration

No No
1-5 6

Yes

Update lists
- Households:

- with dwelling

- without dwelling
- Dwellings

- occupied

- vacant

Yes

A 4

- New household, forced move
- Move

) 4
No
1-5

Yes

No
6

Update lists
- Households:

- with dwelling

- without dwelling
- Dwellings

- occupied

- vacant
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Model levels
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Model parameters
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Micro data
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+—  Carflows = 100

PRy

Travel flows



Travel flows

«—  FPublic fransport flows = 100
+—  Carflows = 100




Travel flows

«—  Walk and cycle flows = 100
«—  FPublic fransport flows = 100
«— Carflows = 100
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Traffic noise
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Firms

New businesses
Business closures



Firms

« few businesses
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Households

« Airths -
o Deaths



« Airths
o Deaths

Households




Households




Households

£
o £
£ 3
o O
* =B




Dwellings
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Dwellings
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Dwellings

Demalitions
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Base Scenario

Total Employment (2000 to 2030)
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Compact City Scenario
Total Employment
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Decentralized Concentration Scenario
Total Employment
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Everything Goes Scenario
Total Employment
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Regional Cooperation Scenario
Total Employment
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Conclusions, or what is the right model?

Under constraints of data collection and of
computing time, there is for each planning
problem an optimum level of conceptual,
spatial and temporal resolution.

This suggests to work with balanced multi-scale
models which are as complex as necessary for
the planning task at hand and as simple as
possible but no simpler.

Future urban models will be modular and multi-
scale in scope, space and time.






