ARCHITECTURAL HERITAGE & NEW TECHNOLOGIES
Dr. Angelos Siolas” as. Prof. N.T.U.A.,
loannis N. Marakakis pgs (P.H.D.) N.T.U.A.

The architecturd heritage is a live and integrd part of the socid life of a place and not a dead
past that serves an object d study for scientists. According to the perception that there is neither
present nor future without padt, the further study of dl those historic dements that have been
tested through the years is an essentid requirement for their preservetion, rehabilitation and re-
incorporation in the urban planning tissue,

The admittance that each area should be confronted based on its specia characteriftics in
combination with the study of the prerequistes of architecturd heritage's culturd vaues leads
inevitably to the necessty of creating a Sysem capable of encompassing, incorporating,
presenting and andysing dl the equivaent information.

The object of this announcement is the presentation of a Geogrgphic Informaion System
(G.I.S), because of its capability of creating an integrated procedure where data collection,
andyds and decision follow a sequentid flow.

Such a system contributes to the proper, faster and easier management of the information (data),
whilg it has a "dynamic" character snce its database can be modified and updated. Furthermore,
the use of multimedia leads to an in-depth and complete approach of a Spatid Decison Support
System (S.D.S.S.), which can be utilized as in culture and education as in economy sector.

The sysem contains geographic and attribute data, structured in such a way that will ease the
trangtion from the generd to specific information i.e. from smdl to large scde. Hence, the user
will be capable of acquiring information as in the level of a preservable building as in the leve of
the totdity of ahigtoric town.

This sysem can be implemented in the historic center of Athens. Its role as a SD.S.S. will serve
the necessty of study for the development, restoration and re-use of the historic framework and
the generation of gpplications such as multi-thematic routes (classic, roman, Byzantine, Turkish
or modern period routes), serving educationa, cultural and economic objectives.
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. ARCHITECTURAL HERITAGE:

The term "architecturd heritage” according to the "Pact for the preservation of the architectura
heritage of Europe’ comprises of the following propertties The monuments, concerning every
dructure especidly dgnificant due to its historic, archeeologicd, scientific, socid or technicd
interest. The architecturd sets, which are regarded as homogeneous totdities of urban or rurd
dructures that can be demarcated in ground. Significant historic places, concerning the
compogtions of human and nature works, forming areas so homogeneous and characteritic that
can be eadly surveyed. Thus, architectura heritage contains not only the structures of excelent
quality and their direct environment but dso cities or villages of particular historic or culturd
interest. The potentid of architecturd heritage and the reasons for its conservation have
nowadays become more obvious. A new type of urban planning focuses on recresting the
"enclosed” aress, the human scale of a city with the socid and culturd variety that existed in the
urban tissue of the old cities Additiondly, the rehabilitation and reuse of the higtoric buildings
with uses that can correspond to the modern lifestyle can intringcaly contribute to the resources
consarvation and the waste avoidance, issues of critica interest in the modern society. Therefore
the implementation of a sysem that would be cgpable of combining, managing, visudisng and
andysng dl those dements of architecturd heritage that exig not only in the levd of higtoric
buildings but also in the wider area of acity, is quite significant and critical.

2. IMPLEMENTATION OF AG.I.S.:

A G..S is a computer-based information system that enables capture, modelling, manipulation,
retrievd, anadyds and presentation of geographicaly referenced data. Such a computerized
mapping system condsts of a database containing location and attribute information, combined
with computer software for organizing the data and the hardware needed to run the system. It is
intrindcaly, like any information system, a multi-faceted entity consisting of hardware, software
and data and going through several processes, from conception through desgn and
implementation, to use. Therefore, after clarifying what the system is required to do and how it
should be designed, the implementation stage is faced during the system devel opment.

Most commercid GIS packages provide a range of functiondities, categorized into the next five
aress.

a Dataacquigtion

b- Preliminary data processing

c- Data storage and retrieva

d- Spatid search and andysis

e- Graphicd display and interaction

At the heart of any GIS is its database that forms the mogt criticd issue for the implementation of
a G..S. The qudity and quantity of data is inevitably respongble for the results retrieved from
goatid queries and andyses. Having invested much whether in time or money, it becomes
imperdtive that the resulting database should be managed in a way tha both exploits and
preserves its most vauable asset, the data There is a variety of characterigtics that should be met
by the database in order to be useful such as data integrity (i.e. correctness and consstency of
available information), avoidance of redundancy, need for security and provision of concurrency.
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3. DESIGN OF THE SYSTEM:

The am of this paper is the presentation and design of a Geographic Information System capable
of incorporating, presenting and andysng dl the rdevant to the architecturd heritage
information. The potentidity of its database to become an invertory of not only the higtoric
buildings of astudy area but also of architectural and urban planning sets, is of top priority.

Additiondly, the database of the system should be structured in such a way as to dlow future
updates and upgrades of data and its purpose should focus on providing not only a means of
efficent data management but dso a better maintenance of the most important information
concerning the fidd of architectura heritage. The credtion of a GIS will hdp in achieving the
linkage of the database information to a digital map in order to manipulate the higoric data on a
visua geographic base.

Furthermore, the necessary criteria that should be taken into consderaion for the creation of
such aGlS entail thefollowing:

a Capability of storing and manage alarge and diverse amount of data

b- Query and retrievd of dl the avallable information

c- Upgrade of the system in terms of more data input and easy update (dynamic and
"open" character of the system).

d- Easy use and access of the system since it is addressed mostly to people with little
computer knowledge (User friendly Graphica User Interface).

e- Cgpability of andysng and visudizing dl available data and defining potentid trends.

f- Multimedia integration in order to achieve a more in-depth and complete approach of a
Spatiad Decison Support System (S.D.S.S).

g Easy trandtion from generd to specific information; i.e. from smdl to large scae or
else from the leve of the greater area of a historic town to the leve of a specific monument.

4, USES OF THE SYSTEM |IN THE STuDY AND MANAGEMENT OF
ARCHITECTURAL HERITAGE:

There are a great variety of uses of a G.I.S. that can be applied in the field of architectura
heritage. Issues such as information accessibility and dissemination, efficient and accurate map
dorage and updating, Ste monitoring, Ste maintenance and planning are especidly sgnificant in
achieving the desired results of preservation and development of architectura heritage.

Of the many sorts of information disseminated, maps are among the most useful since they form
the most indispensable illudtrations in any case study such as comparative sudies and research,
heritage planning and management and andyss of threats. Maps have the additional benefit of
being a gragphica rather than a textud information source, and therefore understandable by
people of diverse educationd leve or even from different countries.

Furthermore, the provison of spatid information access across depatments of governmenta
bodies or municipdities is of grest Sgnificance. This information previoudy exised only on
separate maps in different offices. However, with the use of a GIS, spatia data can be combined
and transmitted as needed. Since a GIS is a digita form of information, it can adso be displayed
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or downloaded via the Internet. The World Wide Web is an ided medium for the dissemination
of gpatid information, as it permits graphicad display and rapid updeating and transmission. It is
not only preservationists and researchers who could make use of such information. Students from
the univergty levd to dementary school age can now access and use the information
disseminated in the Web. Efficency of space is another quite critical benefit derived from the
ue of a GI.S A computer workstation with a plotter could fulfil the same Storage and
reproduction needs in at least hdf the space that is needed for the respective hard-copy maps,
and provide greater flexibility in usng and updating the data Moreover, space efficiency can be
achieved by the capability of each map to play the role of many different maps depending on the
diversty of needs. Elements within the layers can be reclassfied to create specidized thematic
maps, eg. to show only those monuments with handicapped access. Even more important than
dorage condderations are issues of accuracy. Regular updating of gspatid data reduces the
possibility of error from the use of the data, and dso provides an ongoing record, which can
reved trends as well as spatia relaionships. Spatid data is much more easily updated once it has
been digitised, since the entire map does not need to be replaced but only the portion of data that
is being updated.

Moreover, the capability of Ste monitoring is one of the most important aspects of achieving the
conservation of a Ste. Monitoring is necessary to ensure that conservation gods are being met
and to dlow recognition of potentid threets and emergencies. As dready mentioned, a larger-
scade approach is needed in the study of most higtoric Stes. Apat from preservation and
retoration of built structures, there should be a trend towards the protection of larger sites and of
monuments surrounds. This trend dso cdls for new tools and methods for Ste documentation
and management, provided by aG.I.S.

Sygematic monitoring including observation of the dte the identification of threats, the
identification of decidons and actions to be taken, can be sgnificantly asssted with the use of a
G.I.S. Additiondly, satdllite images, pollution measurements, and other current data can be most
easly compared with spatid features such as higoric monuments and towns and integrated with
other multimediainaG.1.S.

On the other hand, Ste maintenance ensures that a dte's culturd or naurd vaue will be
protected for future generations. By organizing dl information, a GIS can hep a dte manager
make informed decisons regarding maintenance priorities. A GIS can cross-link spatid data to
atribute data such as the date of inddlation, date of last servicing, and any other information
which may relate to maintenance.

Findly, preservation planning is perhagps the mogt effective use of a GIS, snce careful planning
can prevent some threats to architectura heritage sites before they become problems. One of the
mogt important uses of a GIS for the heritage would be in the planning of tourism. Tourism
planning can play an important role in the protection of Stes. For example, some dtes are over-
visted while others have not yet been discovered by tourists. One way to protect over-visted
Stes is to divert tourism to other stes. Which dtes to develop for tourism should be decided not
only on the bass of the dtes cultura or naura interest but dso on ther ability to support
tourism. For both naturd and culturd dtes, a tourism carrying capacity can be cadculated using a
GIS.
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Andyss of spatid and dtribute data is a quite Smple task in the environment of a G.I.S. Some
types of andyss, such as classfying monuments by age and type, can be done datidticdly with
the results displayed as text and numbers. A GIS dlows the user to see spatid rdationships such
as cluders of dtes or patterns of digtribution alowing the creation of possible tourist routes. It is
the automatic and rapid display of sdected spatid data that dlows a researcher to explore many
dternatives and to perform a complex analysis in a reasonable time period.

5. THE CASE OF ATHENS:

In sudying the architecturd heritage of Athens we are looking a the development of an ancient
city-date that played a very important role in the formation of European civilization. Athenian
accomplishments in art, architecture, palitics, philosophy, literature and drama are well known.
A GIS sysgem that integrates, demondrates and andyses dl avalable information of the
architecturad heritage of Athens, helps us to understand the context of these achievements and
inditutions more completely. Moreover, the implementation of a G.I.S. in the city of Athens
would be of grest interest and benefit towards two directions.

The firgt direction concerns the study of the historic city whether it refers to urban planning sets
or individud monuments. Athens is a complex society that passed through numerous stages of
socid and culturd devdopment in its long hisory which are depicted in its urban planning
tissue. Thus, there ae prehigoric footprints and dso ancient, classc, helenigic, roman,
Byzantine, tourkish even more recent areas demarcated in its current urban tissue.

Therefore, the creation of a database that entails and combines al these different eras and its
implementation in the modern world, helps as the researchers of private sector as the public
sector in the complete and accurate comprehenson, surveying, and exhibit of the urban planning
sets. Consarvation rehabilitation and preservation of these sets are dso quite important factors
for the devdopment and promotion of their architecturd heritage. Furthermore, individual
monuments ingde the current tissue of the city such as Acropolis and Byzantine churches, can be
integrated in the prementioned GIS. Ther exact location and demarcation, their incorporation in
the urban planning tissue, the potentid of obsarving and dudying them and findly ther
correlation with culture and humanity can be easlly offered by the new technology.

The second direction of the use of new technologies and most probably the one that interests the
citizens is the point of connection and compostion of the tradition with modern human.
Therefore, a GIS can be utilized for educational and training needs, sarving different categories
of people (i.e. Sudents, employees, tutors etc) and aming to the popularization and
interrdlation of the architecturd heritage with modern human and his life in Athens The same
result, as in the level of monuments as in the urban planning totdities, can be achieved if such a
sysem is accessble through the Internet. The World Wide Web is an ided medium for the
dissemination and use of patid information to public.

On the other hand, public services and dl the respongble sectors for the life of the citizens of a
town, such as Athens, can gan grest potentidities usng a GIS and especidly its enormous
database. For example the Water Company knows any time where to pass its network or what
problems they may encounter. Additionadly, Mero of Athens which is currently under
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congruction, could have accderated its completion if al the necessary information concerning
archaeological sites were depicted in the system. .

Findly, the use of the GIS in tourism especidly in Athens, hogsess of the Olympic Games of
2004, is quite citicd. Under these conditions, the desgn of multi-thematic routes, the
demarcation of hisoric urban planning sets, the exhibition of monuments and the credtion of
centres of information (i.e. touch screen machines) are only some of the possble uses of the new
technology.

6. CONCLUSIONS:

Geographic Information Systems are complete systems for the collection, storage, management,
andlyss and visudization of a huge amount of information concerning meaiters of geographica
nature. The creation of such a system that would be capable of serving both the role of a register
of the higoric buildings and the means of incorporaing and presenting al the avalable
information in the level of architecturd or urban planning sets is inevitably of great beneficid to
the preservation, rehabilitation and development of the architecturd heritage. The desgn of the
sygem is quite difficult and; thus a caeful planning is necessay for its successful
implementation. The dage of the collection of dl the avalable information and ther qudity
control, are ggnificantly time-consuming tasks needing dl the possble asssance from locd
authorities, governmenta bodies and researchers. The combinaion of al the geometric and
atribute data including the regigration and rectification of the former and the entry of the latter
in the system demands a lot of work in order for al the data to be in the same coordinate system.
By dl means, the implementation of a G.I.S. is a very difficult project that however would solve
a vag variety of problems and contribute to a planned development and conservation in dmost
every aspect of the modern life that is in close relaion to architecturd heritage. Therefore, the
future will be built with srong underpinnings, cregting the most suitable circumstances for the
evolvement of respect and preservation by the next generations.
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