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For the past three decades, the shift toward digitization propelled the
implementation of data-supported design into contemporary practices
and research in Architecture and Urbanism. The growing availability of
data and broader accessibility to software and skills are introduced to
designers and city makers as enablers of sustainable design solutions,
aiming to address the global challenges of rapid urban growth and
climate change. This brings an opportunity to explore the use of a
specific type of data – geospatial data – in design methods. This paper
focuses on understanding the relationship between the process of
digitization and the use of data to support design in Architecture and
Urbanism, through a literature review and case study. Adopting transport
nodes as a type of project for the investigation of such methods, the
paper brings in the case of the Sustainable Los Angeles 2050 project to
explore how the use of geospatial data can influence the design of
transport nodes.

A
bstract

D
D

R statem
ent

This paper seeks to under stand how data can be part of an inte grat ed
design approach, focus ing on the use of geospa tial data at the project
scale between build ing (archi tec ture) and dis trict (urban ism). It qual i fies
as a Design Driven Research in sev er al ways. First, the research frames
the rela tion ship between the shift toward dig i ti za tion and the imple men -
ta tion of data-sup port ed design into con tem po rary prac tices of
Architecture and Urbanism. This the o ret i cal con tex tu al iza tion reveals
how research-by-design was deter mi nant in dis cov er ing break-through
skills and col lab o ra tions in the use of dig i tal tech nolo gies and data-sup -
port ed meth ods for design. Second, it looks into a the o ret i cal back -
ground about design process es and how data can be appro pri at ed by
design ers and influ ence the for mal iza tion of a design pro pos al. Here, the
paper inves ti gates exist ing method olog i cal frame works for design doc u -
ment ed in sci en tif ic lit er a ture. The design frame works explain in what
con sist the steps of design and in what order they are tak en – but do not
elab o rate much on how data is used in the design process. Third and
final ly, a design case-study pro vides an illus tra tive exam ple of how
geospa tial data can be used in trans port node design. This case-study
recon structs the design process based on lit er a ture review, archive
research and inter views with design ers. The dif fer ent design doc u ments
deliv ered as project mile stones con tained design mate r i al that evolved
incre men tal ly until the con clu sion of the project. This archive was the
main source for a near-to-com plete list of geospa tial data that was part
of the process and con di tioned the dis tin guished design sce nar ios for
the five trans port nodes.



���Extended abstract

The use of dig i tal tech nolo gies and the appli ca tion of data to inform
design deci sions has been in prac tice for many decades in the field of
engi neer ing. In Architecture and Urbanism, its use has only been incor -
po rat ed into work flows over the past three decades.  The grow ing
avail abil i ty of data and broad er acces si bil i ty to soft ware and skills are
intro duced to design ers and city mak ers as enablers of sus tain able
design solu tions, aim ing to address the glob al chal lenges of rapid urban
growth and cli mate change. Data-sup port ed design meth ods pro pose to
enrich intu itive ways of design and city-mak ing with more strate gic and
tac ti cal meth ods. In the new mil len ni um, Architects and Urbanists broad -
ened their design skills and cre at ed new spe cial iza tions and under stand -
ings of what is  “data.” The term  “data” can refer to, among oth ers, big-
data data col lect ed by sen sors, GPS, mobile phones or social media
posts;  dig i tal 3D mod els and munic i pal build ing reg u la tion data  or
even archi tec tur al data-sets such as build ing plans;  trans paren cy infor -
ma tion about devel op ment process es,  geospa tial data, which is data
with spa tial com po nents locat ed on Earth, visu al ized and com mu ni cat ed
through maps.  Even though there lacks a sin gle def i n i tion of what is  
“data” in Architecture and Urbanism, this paper focus es on  “data” that
has spa tial com po nents, is  “read able” by design soft ware,  and help
design ers eval u ate a project’s suc cess in achiev ing a cer tain ambi tion or
dis ci pli nary agen da. This brings an oppor tu ni ty to explore the use of
a spe cif ic type of data – geospa tial data – in design methods.

This paper seeks to under stand how data can be part of an inte grat ed
design approach, focus ing on the use of geospa tial data at the project
scale between build ing (archi tec ture) and dis trict (urban ism). The first
step of this inves ti ga tion is a con tex tu al iza tion that frames the rela tion -
ship between the process of dig i ti za tion and the imple men ta tion of data-
sup port ed design in Architecture and Urbanism. This sec tion aims to
trace a ret ro spec tive of the devel op ment of dig i tal tech nolo gies and the
use of data in design research and prac tice. It builds upon the report  
“The Digital in Architecture: Then, Now and in the Future,” by the schol ar
M. Claypool, 2019.  Based on this inves ti ga tion, it is pos si ble to derive
the key peri ods of devel op ment of data-sup port ed design in Architecture
and Urbanism. This paper pro pos es to name them the Age of Utopia, The
Age of Experimentation and the Age of Awareness, as indi cat ed in [
D1iagram 1 ]. From this overview, it is inter est ing to observe how rel e vant
geospa tial data becomes to design explo rations, as spa tial i ty is an intrin -
sic qual i ty to design. To bet ter under stand the use of data in the design
process, a com ple men tary lit er a ture review is con duct ed about the
design phas es and steps. This is done from the point of view of archi tec -
ture design meth ods,  inte gral design approach es  and geo de sign.  It
reveals what types of design frame works have been doc u ment ed to
explain the design process, but not nec es sar i ly clar i fy how data is used
by Architects and Urbanists, espe cial ly in what refers to the cre ation of
for mal design out puts. Therefore, this inves ti ga tion reveals a gap in the
sci en tif ic lit er a ture on inte gral design approach es, on how geospa tial
data can be incor po rat ed in the design process. 
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The sec ond part of this paper traces a par al lel with the emer gence of
sus tain abil i ty as a strong dis ci pli nary agen da for the design prac tice  in
the lat est stages of devel op ment in data-sup port ed design (20102050,
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Diagram 1
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The Age of Awareness). The social, envi ron men tal and eco nom ic dimen -
sions of a project address ing glob al urban iza tion chal lenges
aim to respond to sus tain able devel op ment goals. In this con text, dense ly
pop u lat ed urban cen tres are pre sumed to be ben e fi cial for the approx i -
ma tion between peo ple, ser vices and oppor tu ni ties. They pro vide
a chance to reduce demand for move ment and CO2 emis sions, lever age
exist ing infra struc ture, and ease the mon i tor ing and con trol of the urban
per for mance in regards to envi ron men tal qual i ty.  This sec tion of the
paper points to a spe cif ic type of project that com bines urban iza tion and
mobil i ty strate gies, such as Transit Oriented Development (TOD). TOD is
seen as a key to achieve sus tain able urban devel op ment.  Such
projects con cern mul ti ple scales: the region al tran sit net work, the area of
influ ence of a sta tion, and the build ing scale of the sta tion itself. Dealing
with mobil i ty adds large amounts of data to be con sid ered in the design
process of trans port nodes – com mut ing pat terns, pas sen ger flows,
walk a bil i ty assess ments, to name a few.  This paper brings in a brief lit -
er a ture review about this type of project, here referred to as  “trans port
nodes.” It aims to frame its rel e vance relat ed both to the glob al issues in
the spot light in the first half of the 21  Century, and to the use of data-
sup port ed meth ods in inte gral design approaches. 
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The third part of this paper adopts trans port nodes as an object for
inves ti ga tion about the research gap regard ing the incor po ra tion of
geospa tial data in the design process. Geospatial data can be valu able in
the design process of trans port nodes, for exam ple: data on pedes tri an
flows may be used as a spa tial deter mi nant for design ges tures enhanc -
ing walk a bil i ty around the sta tion, such as direct con nec tions through
blocks or streetscape redesign. Another exam ple is data on noise nui -
sance, pas sen ger flows and com mut ing pat terns. These may influ ence
the deter mi na tion of fills and voids of space in the sta tion area. This sec -
tion adopts a case study, the research project Sustainable Los Angeles
2050. The case study is con duct ed through lit er a ture review of the pub li -
ca tions about this project, com bined with archival research and inter -
views with some of the design ers that worked on the project. The aim
was to under stand the design process of this project and which geospa -
tial data was tak en into con sid er a tion, as indi cat ed in [ Diagram 2 ] and [
Diagram 3 ]. Finally, based on inter views, the paper iden ti fies cer tain
chal lenges and risks in the use of geospa tial data for the design of trans -
port nodes.

In sum ma ry, this paper con tex tu al izes the use of data-sup port ed design
in Architecture and Urbanism; iden ti fies the research gap in the use of
geospa tial data in inte gral design approach es; and deter mines the type
and scale of project – trans port node design — for select ing and con -
duct ing a case study. As an out come, this paper offers learn ings about
the chal lenges and lim i ta tions of the use of geospa tial data in trans port
node design. As rebuild ing design process es of exist ing projects may
leave behind unreg is tered but impor tant details, a fol low-up to this paper
is nec es sary. This is espe cial ly rel e vant for urban con texts focused on the
den si fi ca tion around pub lic trans port sta tions. This is the case, for exam -
ple, of the city of Rotterdam, which has pub lished a Vision Plan
propos ing strate gi cal ly locat ed trans port nodes to bear the pro ject ed
urban growth of 50,000 new homes by 2040, while com ply ing with local 
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Diagram 3
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Diagram 2
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envi ron men tal, social and eco nom ic tasks. As such, a demon stra tion
study of the trans port nodes in Rotterdam would be an inter est ing next-
step to this paper. 
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CA RE / CA RE+, the Conference for Artistic and
Architectural Research, is ded i cat ed to pro mot ing Design-
Driven Doctoral Research (DDDr) through its con fer ence
series. This ini tia tive aims to strength en and expand the
com mu ni ty of researchers inter est ed in this sub ject. The
Faculty of Architecture and the Built Environment at Delft
University of Technology has glad ly pro vid ed the plat form
for this note wor thy conference.

The central theme of this event revolves around the
"RECOMMENDATION” for Design-Driven Doctoral
Research. This theme is a natural progression from the main
topics explored in the previous CA RE+ conferences, which
included OBSERVATION, SHARING, COMPARISON,
REFLECTION, and FRAMEWORK. The CA RE+ Delft
conference seeks to scrutinize the progress made thus far
and endeavors to formulate guidelines and recommen-
dations for the establishment, introduction, development,
and evaluation of DDDr.
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