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In our case

= Small city
= Buildings
* Energy infrastructure

= Citizens
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We were curious about

= How this connections influence

— The future development of
= Heat energy demand
= CO, emissions

— In transition scenarios
— Depending on different factors

= Technical
= Socio-economic

— Residential buildings
= Renovation quality and rates
= Change of thermal energy system

L Bragy,
1
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How did we do 1t?
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We used..

= Agent based modelling — ABM
— Methodology to model interactions

— Widely used in social sciences,
economics, etc.

— Agents represent single entities
= e.g. Citizens, Buildings, Networks, etc.

— Agents possess characteristics
— Variability
= Random functions
= Tool
— Gama
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Environment | Artificial world

If <condition is met>
then <take action 1>
else <take action 2>

If <condition is met>
then <take action 1>
else <take action 2>

Inanimated agents

Animated agents

J

Adapted from Heppenstall & Crooks, A. ,Agent-based Modeling in Geographical Systems*. In: Access-Science (2016)
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..In combination with..
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— Spatial data base =
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D Verwaltungsgrenze
Zonierung

[:I Zone A (Vorrangzone)

:l Zone B (Eignungszone)

[ zone C (dezentrale Versorgung)

Wiérmedichte in kWh pro m2

= Heat energy demand, CO, emissions,
renovation status, heating system, etc.

= for the City of Gleisdorf

. <10 (sehr gering)
° >10-30 (gering)
®  >30-50 (moderat)
®  >50-70 (dicht)

< @ >70 (sehr dicht)

= Spatial energy planning

— Link spatial energy analysis with
socio-economic effects

— Simulate complex dynamics

— Implement decision making
processes

Fernwdrmenetz

FW-Netz BESTAND
FW-Netz PLANUNG

Zonierungsplan basierend auf der
Warmebedarfsdichte und der Nahe
zum Fernwarmenetz.

Quelle: AGWR, BEV, OSM,
Stadtwerke Gleisdorf GmbH

N
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| 1 | 1 | A

Bearbeitung:
Franz Mauthner
Gleisdorf, 04.09.2019

Gaimin, () OpenStreetMap contributors, and the GIS user communi

ity
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..using agents like.. I

= Building agents
— Building
= age, renovation status & quality, heating system

— Owner
= age, education level, status of employment

Network agents
— District heating, natural gas

» Potential zone agents
— Heat pump, biomass, solar, etc.

= Environment agent
— City of Gleisdorf
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..to depict pathways for.. _ﬂ-

» development scenarios

— Business as usual (BAU)
= we keep on doing like we do now

— Ambitious (AMB)

= ambitious decisions in terms of climate protection
— higher renovation rate and quality, renewable sources are preferred, etc.

— Economic (ECO)

= as cheap as possible
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Renovation status time series

..showing future

= Renovation status

» Heating system status

= Spatial heat energy demand a« ~ T

= Spatial CO, emission o

= District heating potential zones < & s & |
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So”? Anything come out?
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Heating systems used - 2018 vs. 2050 -ﬂ-
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Heat energy demand - 2018 vs. 2050
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CO, distributed by energy source [t/year]

CO, emissions - 2018 vs. 2050
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To cut a long stroy short
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Summary J

= ABM in combination with GIS

— powerful tool to simulation interactions in spatial energy planning
= High potential

— to show the influences of planning decisions or public subsidies

— to model the complex influence of socio-economic effects on
spatial energy planning

* This was the first shot
— goal was to have a running and working ABM
— |lot’s of ideas for further development

= And it's a lot of fun..
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for further information

please have a look at our
— Publications
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for further information

and our

— Research projects
www.ecc.aee-intec.at
www.sep.aee-intec.at
www.waermeplanung.at
https://www.researchgate.net/lab
www.aee-intec.at
Twitter: @AEE_INTEC
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