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Study area:

Main drivers for land use development:

• Demographic changes 

• Economic development

• House prices and housing facilities 

• Travel‐to‐work commuting patterns

Between 1996 and 2006 Ireland’s population 
growth was five times the European average of 
3.25% (EPA, 2008). 

The Greater Dublin Region experienced the 
biggest growth nationally with an increase of 
8.3% between 2002 and 2006 (CSO, 2007)
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Scenarios are the link among… 

SCENARIOS

SCIENTISTS/MODELLERS
STAKEHOLDERS

MOLAND
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What IF?  

SCENARIOs  : BU, CD, MD, R
Key drivers Narrative of scenario

Population  Birth rate, Immigration/Out‐migration, Ageing 
population, etc.

Socio‐Economic Trends GDP, Sectorial developments, Economic 
competitiveness, Growth and investment capacity, 
Regulatory and fiscal measures on location decision 
making, Drivers influencing markets/sub‐markets, 
Research and innovation, Technology, etc.

Urbanization/Spatial 
Planning  

Polycentric, Growth and sprawl, Urban‐region, Small‐
scale development, etc.

Transport and 
Infrastructure Provision

Transportation, Cross border networks, Accessibility, 
Trans‐European Transport Networks, etc.

Policy Framework, 
’Shock’ Clues and 
Overall Trends 

Policies, Environmental sustainability, Climate 
change, Natural hazards, Economic competitiveness, 
growth and investment capacity, etc.



NATIONAL ENVIRONMENTAL RESEARCH INSTITUTE
AARHUS UNIVERSITY Write or delete: DATEWrite or delete at the masterslide: YOUR NAME and TITLE

Why chosing MOLAND?

• A range of what‐if scenarios can be explored 

• The environmental impacts of different land‐use 
policies can be quantified

• To monitor urban sustainability in cities and regions, a 
variety of spatial planning policies can be assessed

• Provide robust framework for comparing, discussing 
and visualizing a variety of spatial planning policies
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MOLAND assumption..

At some level, cities are fundamentally similar. 
They evolve by the same processes
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Urban level 
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Regional level
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How the model works?

Future territorial scenario

Land use

The neighbourhood effect
Accessibility

Suitability

Zoning status

• Population
• Income
• Production
• Employment

Socio-economic data
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Neighbourhood effect

• A circular neighbourhood consisting of 196 cells 
is applied (radius eight pixels)

• The effect in the central cell is calculated in a 
distance-decay way

1 cell = 200 x 200 m
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Developing and using the model

Unknown futureKnown history

NOW FUTUREPAST

Land Use

Facts on:
Suitability
Zoning
Accessibility
Population
Jobs

Land Use

Facts on:
Suitability
Zoning
Accessibility
Population
Jobs

Scenarios /
Forecasts on 
Spatial Claims

Observed /
Historical
Changes

Calibration Exploration

Land Use

Scenarios on:
Suitability
Zoning
Accessibility
Population
Jobs

Validation
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GDR: 2006-2026
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Urban areas vs. Natural areas Urban Scenarios (%)
BU CD MD R

Total urban areas in GDR 86.2 89.2 89.3 51.8

Loss of total natural areas in GDR -5.6 -5.8 -5.8 -3.4

Total urban areas in Dublin Co. 41.8 53.4 45.6 20.8

Loss of natural areas in Dublin Co. -21.1 -26.9 -23 -10.5

Urban development

Indicators: urban development and loss of 
natural areas
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Indicator: Urban growth and sprawl
Residential discontinous sparse class

Counties
Growth by Scenarios (%)

BU CD MD R

Louth 216.5 223.4 218.0 173.5

Meath 267.9 253.0 269.4 207.2

Dublin 141.8 153.4 145.6 120.8

Kildare 243.7 234.8 246.8 191.1

Wicklow 256.5 241.2 259.0 203.1
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Conclusions: 

• Demand for different urban land uses & 
increasing accessibility are key elements 
responsible for urban development;

• Using scenarios and indicators is a way to 
evaluate several future environments in order to 
monitor sustainable development trends;

• Urban simulations and critical indicators offer a 
useful approach of understanding the effects of 
urban and regional planning policies. 
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Thank you!!


