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Abstract. This contribution presents the principles of a co-
operative dashboard dedicated to comparative densifica-
tion studies on city areas in France, Germany and UK, over
the past decade. It uses national building data together with
their detailed documentation and extends upon Geospatial
User Feedback to engage geodata experts and local densi-
fication experts in the production and quality management
and documentation of the produced data.
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1 Introduction

The sustainability of urban systems involves multiple con-
tradictory dimensions on which trade-offs or synergies
must be found. Urban densification has a positive poten-
tial on different aspects, including the limitation of ur-
ban sprawl and land uptake, an increased accessibility
to amenities, and a higher equity in housing affordabil-
ity (Jehling et al., 2020). Suburban areas with low den-
sity are ideal candidates for such densification, which are
furthermore less prone to negative impacts of densifica-
tion such as the Urban Heat Island effect or a decrease
in urban green spaces. However, implementing densifi-
cation policies is not straightforward, facing local resis-
tance of landowners for example (Dembski et al., 2021).
A good understanding of suburban densification dynam-
ics, the role of multiple stakeholders, the impact of various
policies, and the exploration of possible scenarios to foster
suburban densification, are objectives of the SUBDENSE
European project1, within which context this contribution
is proposed.

1https://bbv.raumplanung.tu-
dortmund.de/research/projects/subdense/

There are several resolutions at which urban dynamics
can be quantified, from the street level to the system of
cities scale, but also multiple aspects as witnesses the spe-
cific case of urban morphology (Zhang et al., 2023). Using
building evolutions to approach densification concepts, to
contribute to observing it on the field, is a good compro-
mise that (i) ensures a higher enough resolution and preci-
sion to capture different perspectives on densification; but
(ii) is also generic enough to be available and compara-
ble across countries and data products, on the contrary to
census micro data for example.

However, the use of building data products require an ex-
pert knowledge for a proper application to change detec-
tion, including specification details and changes in these
specifications. Furthermore, experts from different coun-
tries must be able to share this knowledge and their inter-
pretation. They also should be able to share and reproduce
quantitative analysis. Finally, concepts with multiple defi-
nitions, such as suburbia or densification itself, should be
discussed between experts to reach a consensus on what is
studied. We extend upon Spatial Data Infrastructures and
data integration litterature to propose a collaborative dash-
board ensuring the collaborative specification, production
and revision of comparable maps of building evolutions
on city regions based on topographic building sources. It
is applied, in a comparative manner, to data and contexts
from the three countries involved in the project, namely
France, Germany, and the UK.

2 Collaborative dashboard

2.1 Dashboard principles

Our proposed contribution is a platform to engage different
relevant experts in the specification, production and docu-
mentation of comparable maps of buildings evolution : ex-
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perts that can scan datasources documentations in search
for evolutions in the product specifications during the past
decade, experts that can prepare datasets, run change de-
tection algorithms, apply styles, experts that can have a
critical reading of maps with local knowledge.

The scope and functionalities of the dashboard are defined
through an iterative a co-operative process, by considering
“User Stories” that detail the expected contributions and
motivation of different dashboard contributors and users.
For example, qualitative researchers in urban policy act
more as map readers and need to communicate their in-
terpretations with local stakeholders, while a quantitative
urban analyst will seek to run algorithms for change de-
tection on multiple data sources, to finally produce maps
used by the former. We show in Fig. 1 the current state
of dashboard functionalities and usage, which can always
evolve in the future.

The core components of the dashboard are: (i) a registry
for concepts, maps, datasources, datasets, processes ; (ii)
shared models for describing these items ; (iii) shared li-
braries and software for computing building evolution and
producing maps ; (iv) different clients to interact with the
previous components (including a web application dis-
playing maps, which corresponds to the more classical
view of a “dashboard”).

2.2 Implementation

Our dashboard implementation aims for genericity, repro-
ducibility, and minimisation of deployment constraints.
Therefore, the git software was chosen, ensuring also
full transparency and tractability of the process. The dash-
board itself is a git repository available at https://github.
com/subdense/dashboard.

The repository includes different registry files, as plain text
markdown files, which list and provide unique identifiers
for objects. These include registries for concepts, maps,
datasources, datasets, and processes. Comments and feed-
back on objects are also stored in these files.

At this stage, three types of clients are proposed to in-
teract with the dashboard: (i) the git client itself, by di-
rectly committing changes to the repository; (ii) a web-
site, deployed automatically through github pages at https:
//subdense.github.io/dashboard/, for which user feedback
is collected using a Javascript git library (currently un-
der implementation); (iii) the open software QGIS for pro-
cessing data, map reading and enrichment (python plug-
ins for QGIS which run processes from the dashboard are
also currently being implemented, and map style sheets are
provided).

2.3 Building change detection and Geospatial User
Feedback

Processes in the dashboard include step-by-step descrip-
tions of how a user retrieved data, processed it, produce

maps, etc., but furthermore automated processes to run al-
gorithms analysing data. One key process is change detec-
tion in building data, for which we use vector data match-
ing algorithms (Olteanu-Raimond et al., 2015). Build-
ing features between two dates are matched using the
Geometric Matching of Areas algorithm (Harvey et al.,
1998), are then automatically interpreted as changes fol-
lowing a BuildingFeatureEvolution model fol-
lowing Claramunt et al. (1997), and finally filtered to dis-
tinguish specific cases of evolutions due to changes in data
sources (for example, for France IGN BDTOPO changed
between 2011 and 2021 the minimum threshold to include
buildings and the way to compute building boundaries).

Maps are then produced using QGIS, and experts can
provide Geospatial User Feedback (GUF) (Zabala et al.,
2021), either to rework the data model, to refine the au-
tomatic interpretation process, or more generally to gain
knowledge on data quality or the process itself. Such an
example of GUF is shown in fig. 2, with the example of
a specific area in Liverpool for which a local spatial plan-
ning expert went on the field and checked planning docu-
ments, to invalidate a building evolution produced by the
algorithm. This feedback will then be used to reconsider
the algorithm parametrisation or its internal mechanisms.

2.4 Data and software availability

Software, metadata, data, maps, and results produced in
this project are openly available on the git dashboard
repository. Building data is available under an Open Li-
cence for France (compatible with CC-By) from the data
product BD TOPO, while for the UK and Germany, data
can be accessed and used freely for research purposes af-
ter signing agreements with local mapping agencies. Our
data on building evolution derived from these will be made
available under the same terms. We plan to also compute
building evolution data for UK and Germany using Open-
StreetMap (for years having sufficient coverage), to en-
sure that produced evolution dataset are available under an
Open Licence for all countries.

3 Perspectives

Future work include the definition of quality control meth-
ods to document quality criteria for the building evolution
data, and the extraction of a knowledge graph based on
the different metadata fragments to depict the dashboard
content and automate some tasks like generation of web
pages with relevant quality information aside maps: scope,
provenance, usage.

We also plan to enrich the process with evolutions of other
features and to engage with local stakeholders to clarify
the evolutions concepts.
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Figure 1. Components and usages of the co-operative dashboard. An example of a workflow within the dashboard, from building data
to thematic maps is also detailed.

Figure 2. Example of Geospatial User Feedback on the building evolution model, with change detection on OSMasterMap 2011 and
2021 data for Liverpool.
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