
M-DAB2-Konsortium:
TU Wien (Vienna University of Technology)

- Institute of Spatial Planning (Local Planning / Simlab)
- Institute of Water Quality and Resource Management (Waste and Resource Management)
- Institute of Architectural Sciences (Digital Architecture and Planning)

Rhomberg Bau GmbH
4a Consistent Design GmbH

The information obtained from 
the GIS data, provided by the city 
of Vienna, is transferred to a city-
wide grid; i.e. thematic informa-
tion is localized and processed in 
cell data. Accordingly, the choice 
of cell size is crucial for the result 
(similar to the application of the 
box-counting method in architec-
ture; see Lorenz 2013) since it can 

lead to over- or under-represen-
tation (high data density or high 
degree of aggregation). 

The fi nal cell size is defi ned ac-
cording to Zoom Level 17 (level 
of detail). This corresponds, for 
example, to a displayed area of 
the urban building block or a park 
(see OpenStreetMap Wiki contri-
butors, ‚Zoom levels‘).

DEFINITION OF THE CELL SIZE
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LITERATURE

Five characteristic „Building Profi -
les“ based on multiple vector layer 
attributes and a material mix ty-
pical for each building type were 
defi ned. Specifi cally, these are cal-
culated from three groups:

1. Cell-related values (area per-
centages of total area): Key values 
are compared with data from the 
zoning plan.

2. Block-related values (block of 
houses per site): Key values are 
compared with data from M-DAB 
(predecessor project).

3. Typical material mix [in t/m3]: 
Key values concerning typical ma-
terial composition is compared 
with data from M-DAB (precursor 
project), aggregated and updated 
on the cells.

4.  The probability of assignment 
to each of the fi ve pre-defi ned 
potential profi les is calculated 
from these relations. The corre-
spondence according to which a 
certain cell fulfi lls the specifi cati-
ons of the respective profi les as a 
result of the aggregated values is 
hereby calculated as the Euclide-
an vector distance.

BUILDING PROFILES

In the present model, three positi-
on fi lters are available to specify a 
cell‘s „percentage match“ with the 
selected profi le: 

1. energy fi lter, 
2. mobility fi lter, 
3. green space fi lter. 

These fi lters are composed of 
static and dynamic data. The fi rst 

group includes data from QGIS, 
such as whether or not a district 
heating connection exists in a cell. 
The second group includes data 
calculated from simulations in 
NetLogo (Wilensky, 1999), such as 
distances of a cell to the nearest 
cell containing a subway station.

THE POSITION FILTER

The fi rst step is to verify the data 
representation using a model in 
the multi-agent programming 
language NetLogo, where the di-
screte division of the world into 
cells accommodates the visuali-
zation for verifi cation. Each cell 
contains the static data from the 

previous analysis in QGIS. In addi-
tion, a dynamic calculation of data 
(e.g., distance to a subway station) 
is performed, which, when combi-
ned with the static data, produces 
a property vector. This vector is 
then used to calculate the simila-
rities between the cells.

VERIFICATION OF THE DATA

Percentage of total area 
(on the scale of a block)

Portion of tra�c area  
e.g. 28,57%

Proportion of gross �oor area  
e.g. 42,48%

Portion of remaining area  
(green area, parking, etc.) 
e.g. 28,95%

Tra�c area per cell
(zoning plan: classes 21-39)

Building area per cell
(zoning plan: classes 11 & 19)

Green area, yard area, ...  
per cell 
(zoning plan: classes 52-58)

Gross �oor area (GFA) 
17,271.00m²

Average number of plots
16 pieces

Key value: GFA per block area 
2.39875

Predecessor project M-DAB:
Building and/or site

Gross �oor area 
per building block

Key value: GFA per block area 
per building block  

Average number of plots 
per building block

Block of houses/plot of land

Material intensities for 
Material groups 1-9  
X.XX t/m³

Material intensities for 
Material groups 1-9 
per cell

Typical material mix

Fig. 1: QGIS model with grid (cells); left: borderline of Vienna; center: overlayed grid; right: detail (own representation).

Fig. 3: Visualization of the energy fi lter (left), the mobility fi lter (center), and the green space fi lter (right); the coloring in the NetLogo model shows the three possible states 
(black = 0, medium green = 1, light green = 2) (screenshot from QGIS, own representation).

Fig. 2: Summary of the calculation of the percentage match with a selected potential profi le [%] (own representation).
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