
Local data: A new approach to data 
in architecture

Abstract
Data, information and knowledge terms are often used interchangeably. The 

intention of this paper is to provide a better understanding to data, information 
and knowledge relation with a relative perspective and to explain the usage of 
the term data in scientific studies. In addition to that, it is aimed to develop a 
classification of data for architecture. When the origin of the data is investigated, 
it shows natural or cultural references. This relation can be used at fundamental 
classification of data as natural or cultural. Besides, data is inherently associated 
with place in architecture. In the determination of the parameters related to 
the place, architectural studies, site planning studies, and legal regulations in 
architecture and planning are evaluated to construct a data framework. Local 
data framework has been developed to classify data that are used in architectural 
design. For the use of architectural site survey, local data provides a systematic 
classification in relation to location. The architect can easily access the data 
associated with the place. This approach supports the architect in design by using 
the local data. This study revisits data with a new approach as local data for use in 
architecture.
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1. Introduction
The indirect relationship between 

the referent and the symbol began 
to occur by the development of the 
thought and the reference system in the 
human life (Ogden and Richards, 1989; 
Giannakidou et al., 2014). Primarily, 
human observed stimuli in the nature, 
and has responded to existing condi-
tions. Human’s efforts to live together 
in the nature as a community began to 
form culture in time. The development 
of culture is based on information and 
language as the basic form of commu-
nication. Cultural references clearly 
emerged with the transition from no-
madic to settled life (Weisdorf, 2005). 
With the advances in the Neolithic pe-
riod, the need to organize and transmit 
knowledge directed human to the writ-
ing (Childe, 2010). Early samples of 
the writing appear in the form of what 
they symbolize through visuals. Then, 
it turned away from resembling the 
object by use of simplified characters 
and also began to symbolize sounds. 
The writing is the most basic form of 
transforming information to data. 
Referents are physically structured via 
writing to symbolize anything. These 
advances have led to the emergence of 
data, which is the concrete form of in-
formation or knowledge. Data is based 
on perception of referents in nature or 
culture, and also to be recorded with 
specific symbols.

It is necessary to understand the dif-
ferences between information, knowl-
edge and data for the proper use of the 
term data. Use of these terms with the 
fundamental meaning provide the bet-
ter understanding of relations than the 
other assumptions. This point of view 
clarifies that why term data is used in-
stead of information and knowledge. 
Afterwards the origin of the data is in-
vestigated, it shows that data contains 
natural or cultural references. Besides, 
data is inherently associated with place 
in architecture. Local data approach 
can be used as a framework to classify 
the data in terms of architectural de-
sign. Under this approach, local data 
covers all data that belong to a place 
and its surroundings under the cate-
gories of natural and cultural data. The 
systematic understanding of the data 
for the design to be developed through 

the local data helps the architect’s de-
sign process.

2. The relation of data, information, 
and knowledge

The definitions and the relations of 
data, information and knowledge are 
accepted with different aspects in lit-
erature (Zins, 2007). Most of the re-
searchers use Ackoff ’s (1999) definition 
for the hierarchy of data, information, 
and knowledge. According to this defi-
nition, data are symbols that represent 
the properties of objects and events. 
Information consists of processed data, 
that directed to increase the usefulness 
of information. Knowledge is know-
how, and what makes possible the 
transformation of information into the 
instructions. This hierarchy shows that 
data can be used to create information, 
and information can be used to create 
knowledge (Rowley, 2007). Most of 
these definitions are described from 
an information systems perspective. 
They base on the processes associated 
with the transformation between data, 
information and knowledge. But this 
hierarchy is not useful to understand 
these concepts and has problems about 
reasoning.

Despite many studies at the defini-
tion of data, information and knowl-
edge, there is not a common acceptance 
of what they are and the relationships 
between them (Liew, 2007). The use of 
the three terms is not consistent, and 
often conflicting. Especially, the terms 
of data and information are often used 
in an interchangeable manner (Chen 
et al., 2009). It shows that distinctions 
between information, knowledge and 
data need to be reconsidered.

The term of information with the 
basic meaning is used to refer to the 
communication or reception of intel-
ligence (Webster, 2018a). Information 
is the most primitive form of anything 
perceived as potentially signifying 
something. It is the state of knowledge 
outside the mind and exists indepen-
dent of human (Demir, 2000). Source 
of information encodes the informa-
tion into the reality. The meaning of 
the information depends on the abili-
ty to be decoded by the receiver (Ak-
soy, 1975; Eco, 1998). Only a protocol 
based on knowledge can transfer infor-
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mation. The transferred information 
becomes meaningful as knowledge, 
and operable as data. If it is explained 
with an example to better understand, 
a voice such as human speech can be 
exploited. This speech is produced by 
a person in her/his native language to 
communicate. If it is nonsense to the 
listener, it is just a voice in the form of 
information. But if it is meaningful to 
the listener who understands spoken 
language, it is in the form of knowl-
edge. This speech becomes data when 
it is recorded on a paper or a voice re-
corder.

Knowledge is internalized informa-
tion that has decoded inside of a cog-
nitive system. It can be described as 
the conceptual model of the reality in 
the mind (Bayazıt, 2004). The common 
view is that knowledge is the product 
of a synthesis in the mind of the know-
ing person, and exists only in knower’s 
mind. It is embodied in humans as the 
capacity to understand, explain and 
negotiate concepts, intentions, and ac-
tions (Hey, 2004). It is shaped by know-
er’s personal perceptions and experi-
ences, and therefore individuals build 
their own knowledge. Only data can 
exist in a knowledge based structure as 
persistent or transient in any environ-
ment, regardless of the person.

Data is the structured statement of 
information or knowledge. It provides 

a format that can be processed by infor-
mation systems (Demir, 2000). It takes 
shape in specific symbols by knowl-
edge based protocols. This is the only 
way to capture, store and transfer the 
information or knowledge in a repre-
sentation medium. Moreover, data has 
the ability to become information in re-
ality or knowledge in mind. The type of 
transition depends on how the receiver 
gives meaning to data. Consequently, it 
can be said that, information, knowl-
edge, and data have a transition which 
need to be simply explained.

Information flow is continuous and 
everywhere; but in order to be useful 
it has to be the data. For instance, if 
you are the architect who takes notes 
at a given place for architectural site 
survey, you should see factors that af-
fect your design. They can be in a wide 
range from topography, climate, land-
scape to legal boundaries, surrounding 
buildings, accessing to the site etc. But 
if you are not eligible to reach all archi-
tectural knowledge, you can just focus 
on one information like vista as an 
important factor for design. Although 
the existing information is identical in 
the site, data varies depending on the 
knowledge of the person. This case in-
dicates that if person has not knowl-
edge about information, the informa-
tion cannot transform to data.

Most of the researchers claim that 
data, information, and knowledge are 
part of a sequential order (Baskarada 
and Koronios, 2013). But, this study’s 
description provides a relative ap-
proach to information, knowledge and 
data. One of them can derive from oth-
ers, therefore it shows a cyclical rela-
tion. The identical thing can be defined 
as information, knowledge or data, 
depending to where it happened in re-
ality, mind or representation medium 
(Figure 1).

Information is usually used instead 
of data or knowledge in daily use by the 
reason of not defined very well. The es-
sential nature of information has been 
considered as fundamental to our exis-
tence by many studies (Sanders, 2016). 
This study generates a new perspec-
tive to data, information and knowl-
edge relation, with the basic meaning 
of information. It also shows that data 
is the most concrete form of them to Figure 1. Information, knowledge and data relation.
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use in processes. Apart from the com-
mon definitions and the relationships 
between data, information and knowl-
edge, this approach can be more useful 
to grasp the terms.

3. Natural and cultural data
The nature covers everything and 

human is a part of nature. Human 
forms and develops culture, while na-
ture imposes conditions that feed or re-
strict formation of culture. According 
to Marx, culture is everything that hu-
man beings create against the creatures 
of nature (Güvenç, 1994). Haila (2000) 
points out that culture may be viewed 
as an agent that actively struggles for 
domination over nature. The culture 
phenomenon can be recognized as a 
result of the interaction between hu-
man and nature. In these approaches, 
culture is expressed in an anthropocen-
tric way despite the possibility of other 
species cultures. Human is seen as the 
main factor in the emergence of data 
that includes natural and cultural be-
ings. The natural conditions forced hu-
man to act with an adaptive behaviour 
against nature. These facts directed hu-
man to be aware of the natural beings. 
In order to survive in nature, human 
adopted to the order of living togeth-
er as a community, and this way of life 
gives birth to culture (White, 2016). 
The attitudes developed against natural 
conditions and the living in the com-
munity have led to emergence of cul-
tural beings. In this way, human began 
to consider the natural data, and de-
rived the cultural data.

According to Demir (2016), there 
are two fundamental categories of be-
ing associated with architecture as nat-
ural and cultural. While all layers of 
being can be considered in the natural 
category, cultural category comprises 
the psychical and spiritual layers (Fig-
ure 2). This approach provides a funda-
mental classification to use in architec-
ture as natural and cultural category.

Nature is often equated with the 
natural environment, but culture is 
just seen as customs, rituals, beliefs 
and other spiritual layers. This is an 
incomplete view of culture without 
physical artifacts of human. Rapoport 
(2005) suggests that culture can be in-
terpreted in different ways. According 

to Rapoport (2005), three types of re-
sponses can be determined for what 
culture does. First, the purpose of cul-
ture is to provide a life design through 
a variety of rules that show how things 
should be done. The second view ac-
cepts the purpose of culture as creat-
ing a framework that gives meaning to 
parts. Objects can only gain meaning 
in their position relative to one an-
other in such a framework. The third 
view is that the aim of culture is to 
define groups. All these insights are 
gathered in a holistic perspective to 
make culture operational, especially as 
it relates to the physical environments 
(Rapoport, 2008).

It is seen that different conceptual-
izations of culture are useful to under-
stand the most comprehensive mean-
ing of culture. In this study, cultural 
layers of being are considered as the 
parts of the culture that gives mean-
ing to anything. Thus, every kind of 
man-made being emerged from the in-
teraction of human with the nature is 
considered to be the result of culture. 
Especially for architecture, it provides 
that physically existing components of 
culture are examined under the catego-
ry of cultural data. On the other hand, 
everything that exists in nature itself 
and does not have any human interac-
tion can be considered as natural data. 
These definitions are useful to under-
stand the classification of cultural and 
natural data. For instance, agriculture 
is a cultural data despite of its natural 
structure, because it includes the effect 
of human.

Figure 2. Human / Nature / Culture (Demir, 
2016).
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According to Bunschoten, when the 
conditions of the site are seen for ar-
chitectural design, architects have to 
understand the relations between the 
natural layers of the world and the cul-
tural layers that are created by humani-
ty. These natural and cultural layers in-
teract with each other and struggle to 
outrival each other (Anderson, 2011). 
In architecture, natural and cultural 
data can be used to classify via origin 
of data. Thus, the architect can easily be 
aware of the natural conditions to pro-
tect nature and avoid hazards in design, 
and the cultural effects suitable for the 
users. The classification of these layers 
provides a systematic approach to deal 
with data for architectural design.

4. Local data: A data framework for 
architecture

Architecture is a discipline that is di-
rectly related to the place, unlike oth-
er design disciplines. Norberg-Schulz 
(1980) explains the basic act of archi-
tecture as being “to understand the 
vocation of the place”. Norberg-Schulz 
(1980) conceptualized “genius logi” 
to concretize the sense of place. This 
is done by means of buildings, which 
gather the properties of the place and 
bring them close to human. According 
to Wright (1957), architectural design 
is about being native to the place, and 
this kind of a point of view is one of 
the central design thought in modern 
architecture (Boyacıoğlu et. al., 2017). 
Architecture requires an appropriate 
relationship between the place and 
the building. Features of site give spe-
cial character to places and shows how 
architecture can respond by creating a 
meaningful environment. Every com-
munity lives in the tension created by 
the intersection of the natural envi-
ronment and human culture, and each 
develops its architectural responses 
to that tension (Crouch and Johnson, 
2001). Architectural design focuses on 
the data related to the characteristics of 
the buildings and context of the place. 
On the one hand architecture needs 
to respond functional requirements, 
whilst on the other it needs to take into 
account the natural forces and cultural 
accumulations (Baker, 2003).

Depending on the place, natural 
data is effective on placement and form 

of architecture. It is essential for archi-
tecture to provide spatial arrangements 
according to topography, to create a 
comfortable environment compatible 
with climatic conditions, to benefit 
from the natural materials of nearby 
place, and so on. Some of the deci-
sions taken during the design process 
are based on acting in accordance with 
natural data. Therefore, it is important 
to use of natural data in architecture 
for maintaining the link between hu-
man and nature.

Cultural data includes physical com-
ponents of culture in built environ-
ment and other intangible components 
of culture such as habit, tradition, and 
ritual. All these components cover ev-
erything that human does and creates. 
For this reason, cultural data is the pri-
mary factor in the emergence of the ar-
chitectural environment and life style 
of a community. Even under the same 
natural conditions, cultural data allows 
for the emergence of different architec-
tural settlements and formations.

In architecture, natural and cultural 
data are needed to be discussed by the 
context of “local”. Local means having 
a definite location (Webster, 2018b). 
According to Tekeli (2010), local serves 
as a framework that defines a specif-
ic place which includes the physical 
structures and the natural features of 
the environment. Alongside, commu-
nity and their culture integrate with 
physical environment to make it mean-
ingful. Every place has its own natural 
and cultural characteristics to exist as a 
distinctive place. Every place is unique, 
and there is really no other place like it 
(Leatherbarrow, 1993). It clearly shows 
that place is the source of local data for 
architecture.

Local data belongs to a specific place 
that is a whole with data around. In 
the context of the study, the concept 
of local data considers the location as 
the main context source for data while 
classifying other contextual factors. 
In order to benefit from local data, a 
framework in which data is classified is 
needed. Generally, architects use their 
observations about the place and acces-
sible data for architectural design. This 
circumstance directs architects to work 
on limited data rather than using an 
extensive data framework to check all 
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related data. Therefore, firstly the fun-
damental classification is considered 
by natural and cultural characteristics, 
which are peculiar to place in architec-
ture. Thus, it is seen that local data can 
be organized in a way that includes not 
only natural characteristics such as to-
pography, climate, vegetation, natural 
resources etc., but also cultural char-
acteristics such as buildings, utilities, 
legal boundaries, demography, cultural 
heritage etc.

Comprehensive literature research 
is needed to provide categories and 
subcategories of the natural and cul-
tural data systematically. In the scope 
of the study, architectural studies 
(White,1983; Unwin, 1997; Fawcett, 
1998; Birkeland, 2002; Thomas, 2002; 
Spreiregen and De Paz, 2005; Farrely, 
2012; Bielefeld and Khouli, 2017), site 
planning studies (Lynch, 1971; Brooks, 
1988; McBride, 1999; Beer and Hig-
gins, 2000; Pitts, 2004; Towers, 2005; 
Carmona et al., 2010; LaGro, 2013), 
and legal regulations in architecture 
and planning (Regulation on Making 
Spatial Plans, 2014; National Planning 
Policy Framework, 2018) are evaluated 
to construct a data framework. 

In Table 1, classes of natural and cul-
tural data come together in different 
colours. These data classes are collocat-
ed by considering their relationships 
with each other in reviewed sources. 
It is observed that data classes have no 
differences in use and meet the com-
mon scope. Each data class contains 
basically the same approach from dif-
ferent sources. Consequently, this lit-
erature research reveals data classes as: 
land use, land types, boundary, density, 
built environment, building types, size 
and placement of buildings, neigh-
bourhood patterns, local formation 
of buildings, construction techniques, 
materials of construction, topography, 
slope, drainage, scenery, geology, un-
derground resources, hydrology, vege-
tation, wildlife and conservation areas, 
biodiversity, utilities, transportation, 
energy, electricity, gas, communica-
tion, water, sewage, waste, accessibili-
ty, pedestrian access, vehicular access, 
surrounding traffic patterns, public 
transportation, parking areas, senso-
ry attributes, views, noise problems, 
odour problems, air pollution, climate, 

sunlight and shade, temperature, wind, 
humidity, precipitation, disasters, haz-
ards, laws and regulations, social envi-
ronment, demography, sociocultural 
context, historical development, cul-
tural conservation areas, landmarks 
and historic buildings, conserved 
buildings, future visions and projects.

In literature review, data classes that 
are needed in architectural design are 
examined for data framework. By con-
sidering the relations of each data class 
to other classes, the data classification 
system has begun to form. When the 
data classes are collated, the interrelat-

Table 1. Evaluation of data classes for architecture in literature 
review.
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ed data in sources are also grouped in 
Table 1. These relationships are consid-
ered to determine a local data frame-
work in this study.

All of these data classes are orga-
nized to structure local data frame-
work that has been emerged in Table 
2. In this framework, all data belong-
ing to the place are grouped under two 
main categories as natural data (ND) 
and cultural data (CD). Categories are 
also clustered with subcategories ac-
cording to their relationship with each 
other. Natural data includes the catego-
ries of topography, geological features, 
water resources, vegetation, climate, 
wildlife & conservation areas, biodi-
versity and natural disasters. Cultural 
data includes the categories of land use, 
built environment, utilities, legislation, 

social environment, accessibility, sen-
sory attributes and hazards.

The classification of the local data 
comprises various subcategories un-
der the categories. When natural data 
categories are grouped by their rela-
tionships, the category of topography 
contains slope, drainage, and scenery 
subcategories. Geological features are 
classified as ground type and under-
ground resources subcategories. Ac-
cording to reviewed sources, categories 
of water resources, vegetation, wildlife 
and conservation areas have not de-
fined subcategories. The category of 
climate consists of sunlight and shade, 
temperature, air flow, humidity, pre-
cipitation subcategories. Biodiversity 
includes plant and animal varieties in 
itself. Natural disasters can be classified 
as geological, hydrological, meteoro-
logical disasters.

On the other hand, cultural data that 
have the effect of human are grouped. 
The category of land use contains 
land type, boundary and area, densi-
ty, neighbourhood pattern, historical 
development and conservation areas, 
future visions and plans subcategories. 
The category of built environment con-
sists of building type, size and place-
ment of building, local formation of 
buildings, construction technique, ma-
terials of construction, landmarks and 
conserved buildings, future projects 
subcategories. Utilities are classified as 
transportation, energy, communica-
tion, water, sewage, and waste. The cat-
egory of legislation without subcatego-
ries represents all laws and regulations 
which organize community life and 
structuring conditions. The category of 
social environment contains demogra-
phy and sociocultural context subcat-
egories. The category of accessibility 
contains pedestrian, vehicle, bicycle 
and disabled access subcategories. Ve-
hicle access subcategory can be clas-
sified as surrounding traffic pattern, 
public transportation, and parking ar-
eas. The category of sensory attributes 
consists of views, noise problems, air 
quality and odour problems subcate-
gories. Hazards without subcategories 
represents human induced dangers like 
crime rate, night security, and so on.

This framework provides an orga-
nized structure for local data and sup-

Table 2. Natural and cultural local data framework for 
architecture.
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ports the classification of data related 
to the place. Given the nature of this 
framework, location is handled as the 
major context source to classify the 
other contextual factors. Instead of 
being evaluated in a separate frame-
work, temporal context is embedded in 
subcategories like the other contextual 
factors. The combination of temporal 
factors with data leads to the derived 
subcategories such as historical devel-
opment, future visions and so on.

The classification of natural and cul-
tural data can also be carried out under 
different categories and subcategories. 
This classification is realised according 
to data classes of reviewed sources. It is 
also possible to classify this framework 
in different ways depending on the 
varied classification approaches. This 
framework is not absolute, it’s open to 
development. When new data may be 
derived, the classification system may 
expand. For instance, if the effects that 
come from space such as meteor stream 
affect the world, it may be included in 
this framework as natural data.

Local data framework has been de-
veloped to classify data that are used 
for architectural design. In the archi-
tectural design process, the architect 
needs data related to the context of the 
place. Observing natural and cultural 
resources by visiting the site provides 
clues about how to produce an appro-
priate design response. Afterwards, the 
architect evaluates these natural and 
cultural data according to the required 
formal, functional and structural 
needs. Instead of this process that uses 
a coincidental approach to data acqui-
sition, local data framework provides a 
systematic classification in relation to 
location. Local data framework con-
tains all the data that should be consid-
ered when making design decisions. In 
the architectural site survey, the archi-
tect can check all available data accord-
ing to local data framework. Thus, the 
possibility of missing important data is 
eliminated. For instance, forgetting to 
check land use or legislation can cause 
serious problems in the implementa-
tion of the architectural design. In ad-
dition, the architect records data with 
its location information. Thereby, da-
ta’s relationship with the place is main-
tained for the analysis process.

5. Conclusion
In this paper, a relative approach 

is adopted to provide a better under-
standing of the relationship between 
data, information and knowledge. This 
is essential to understand why data 
term is used as a concrete form of in-
formation and knowledge. At the same 
time, this approach prevents the use of 
the data, information and knowledge 
term interchangeably and expresses 
their use in scientific studies correctly. 
When the origin of the data is investi-
gated, it is seen that each data carries 
natural or cultural references. This in-
dicates that the fundamental classifi-
cation of data can be organized under 
natural and cultural categories. With 
the extreme increasing human impact 
on nature, the classification of data that 
base on being natural or cultural can 
become more important in the future. 
Through these theoretical studies, the 
basis is prepared for the transition to 
data in architecture.

Architecture is a discipline that is 
inherently associated with the place. 
Even though place could be seen as a 
limitation for architectural design, it 
actually offers many different possibili-
ties. By the reason of two different sites 
are not exactly the same, place makes 
architecture original and unique. Each 
place offers different data in terms of 
understanding and interpreting the 
site. Considering the relationship with 
the place in architecture, the data in the 
field of architectural design are han-
dled under the local data approach. By 
means of this approach, local frame-
work associated with a place is defined 
for architectural design. Understand-
ing the site and its surrounding poten-
tial through local data provides an ana-
lytical process for architectural design.

To take advantage of the local data 
concept, a data classification frame-
work is needed to manage data. Pri-
marily, data classes that are needed in 
architectural design are examined with 
their origin through literature research. 
Architectural studies, site planning 
studies, and legal regulations in ar-
chitecture and planning are evaluated 
to construct a data framework. After-
wards, local data framework is devel-
oped with the use of fundamental clas-
sification as natural data and cultural 
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data, and data classes relationship with 
each other. It is also possible to clas-
sify this framework in different ways 
depending on the varied classification 
approaches. To develop subcategories, 
more comprehensive research is need-
ed for each data class. Although it is 
possible to define each data class with 
its qualitative or quantitative struc-
ture, the resources used in this study 
are not suitable for a research within 
this scope. This kind of study requires 
a more comprehensive research based 
on the practical use of each data in 
daily life. Local data framework is ex-
pressed as an open approach to devel-
opment rather than a framework that is 
terminated in the study.

In addition to providing a theoreti-
cal basis, this study provides a frame-
work for the practical use in further 
studies. Local data framework can be 
integrated into computational plat-
forms that effectively interact with and 
utilize from data contained within the 
site. The classification of data through 
this framework provides a systematic 
approach to easily access to all data as-
sociated with the place in architectural 
design. Local data framework supports 
the architect in design by taking data 
into account.
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