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Motivation
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Today

Future

electricity is generated in large power 
plants and then transported to the 

consumers

In the future, many small energy producers 
and consumers will be linked with each 

other in small and large networks.

© SiemensAG

© SiemensAG

We need information about utility networks, about the city, about 
the producers, and the consumers to be able to analyze the 

current system for different purposes:

• Risk- and disaster management
• Energy consumption

• Carbon balancing
• City life-cycle management

• …
We need a better understanding of the city system ! 

Utility networks are an essential part of it!



The task is (was) to create...

• common framework for multi-utility modeling including multi-utility 
network hierarchies

• integration of infrastructure into urban context (CityGML ADE) 

• dual representation: 3D topography and functional modeling

• different networks should be easily connectable to each other by 
using the NetworkLink (modeling neuralgic points)
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• the model should support 
any type of network 

hierarchy



Networks and topographic embedding
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− abstraction of real 
world objects

− a feature may carry 
spatial properties

− base class of all 
thematic objects in 
CityGML

− each object of a city 
can be understood 
as a feature e.g. an 
abstraction of the 
real world

− is a collection of 
features

− is characterized by 
a homogeneous 
type of commodity

− may represent a 
whole network as 
well as a sub 
network

− is the basic unit 
− is part of the city
− and therefore also 

an abstraction of the 
real world

− embedding in 3D 
topographic space

− a Network consists of 
Network components, such 
as pipes, cable, funel, etc.

− therefore a network is an 
aggregation of its atomic 

entities 
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− collection of 
features

− characterized 
by 
homogeneou
s type of 
commodity

− the basic unit 
− part of the city
− an abstraction of 

the real world



Dual representation of networks and entities
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− the 3D topography 
is implicitly given 
by the 3D 
representation of 
its components

− the mapping onto 
a graph structure 
is explicitly 
modeled as 
NetworkGraph
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modeling example
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FeatureGraph

FeatureGraph

Node (type: exterior)

Node (type: interior)

InteriorFeatureConnection

Legende

NetworkFeature

modeling of interior properties of
the feature (interior link)

using interior nodes allows for
modeling pipe taping, valves, 

material change, etc
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Hierarchical modeling
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Feature hierarchy - modeling example
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examples
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2D / 3D Analysis and Simulation

Source: DHI-WASY GmbH, SIMKAS-3D project partner

Crossings btw. Heat & Power

Info about pipes nearby

Pipeline rupture simulation
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data models
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conclusions
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• common framework for multi-utility modeling including 
multi-utility network hierarchies

• integration of infrastructure into urban context (CityGML ADE) 

• dual representation: 3D topography and functional modeling
• in contrast to other existing models each feature is 

represented by a FeatureGraph
• different networks can be easily connected to each other 

by using the NetworkLink (modeling neuralgic points)
• allows network modeling from a very rough point of view to 

a very detailed point of view (Station as a node / Station as 
a collection of nodes and edges)
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• common framework for multi-utility modeling including 
multi-utility network hierarchies

• integration of infrastructure into urban context (CityGML ADE) 

• dual representation: 3D topography and functional modeling
• in contrast to other existing models each feature is 

represented by a FeatureGraph
• different networks can be easily connected to each other 

by using the NetworkLink (modeling neuralgic points)
• allows network modeling from a very rough point of view to 

a very detailed point of view (Station as a node / Station as 
a collection of nodes and edges)
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Additional slides



Linking networks

CityGML – UtilityNetworkADE  topological concept | T. Becker | CityGML Workshop  20-21st June, Munich

Slide 28

_NetworkFeature Network

*0..* component

FeatureGraph NetworkGraph

1

0..1

topoGraph
1

0..1

topoGraph

10..*

featureGraphMember

_Edge

InteriorFeatureLink InterFeatureLink NetworkLink

1

0..*

linkMember

1

0..*

linkMember

1

0..*

linkMember


