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Current scientific trends

Interdisciplinarity has become nowadays the new, defining component that runs through
the varied scientific fields. In this context, the sector of sciences has become the catalytic
factor for giving way out in multiple issues of the humanities sector, specifically
archaeology, either in the fieldwork, in the laboratory process or in the dissemination of
cultural information, finally ending up in the term of digital humanities and resulting in the
emergence of integrated models of remote cultural and natural heritage management.

Cultural and natural heritage risk assessment

Nowadays the natural environment as well as the urban environment undergo a permanent
alteration, under the pressure of residential and touristic development combined with the
prospect of increasing profit for different social groups at a global level, a process which the
state apparatus is often unable to control and restrain. In this context, a system for remotely
monitoring cultural heritage assets, whether buried, excavated or still standing, of various
time periods, protecting and preserving the natural and the urban environment, as well as for

drawing up public projects and national strategy, should be considered as an urgent need.

Holistic cultural and natural heritage remote management case studies

In the afore-mentioned context, two distinct case studies, highlight the combined application of innovative technologies having successfully contributed in achieving remote integrated
management of cultural heritage assets in a natural as well as in an urban environment, by locating buried archaeological relics of the Bronze Age at the plateau of the northern arm of
Voidokoilia bay, Peloponnese, uninhabited in modern times, in the first case study, and in locating destroyed architectural assets of the Byzantine and the Post-Byzantine/Ottoman period
within the dense urban web of the modern city of loannina, Epirus, in the second case study, along with also achieving the cultural assets’ qualitative and quantitative documentation, in both
case studies, further disseminating the research products to the scientific as well as to people’s community. Both sites are located in Greece.

Scientific framework

Although the two case studies are determined by a completely different context, such as the chronological period, the type of the cultural assets, the environmental components, the location
and the related use over time, or the availability of physical finds in situ, whether relics or traces, therefore requiring a differentiated methodology, in both research projects, GIS has
contributed effectively to the creative processing of the available data, further leading to new documentation data for different types of cultural heritage assets, the data derived constituting
irrefutable witnesses of cultural assets, whether visible or not, whether preserved or not, of our cultural course. The scientific research procedure has concluded in the enrichment and
restoration of the cultural profile of both sites of interest, also revealing spatial correlations and alterations over time, inter-local and hyper-local communication networks as well as cultural
buffer zones, for Voidokilia bay, urban fabric interrelationships and interactions within the urban web, for loannina city. The methodology applied enables continuous monitoring and related
protection of the said cultural heritage sites, while also highlighting wider areas of cultural interest to be protected.

Final Goals

Delineating areas of high archaeological risk, highlighting cultural heritage networks, contributing in mild tourism development, keeping the balance between urban regeneration and
environmental protection, building ties with society through the dissemination of cultural information, the implementation of interactive workshops for different groups of people, the
enhancement of crowdsourcing, conclusively, making cities inclusive, safe, resilient and sustainable - Sustainable Development Goal 11 - 2030 Agenda for Sustainable Development.

Voidokilia bay — Peloponnese — Greece case study

The site, located at the western coast of Messenia Prefecture forms part of a wider network of archaeological sites of the Bronze Age and it constitutes, possibly, a satellite center of Nestor’s
Palace, located at a distance of 8.6 km to the northeast, at Ano Eglianos hill. Extensive archaeological relics of an EH Il settlement-a MH | tumulus-a LH vaulted tomb (i.e., c. 2800 BC - c.
1100 BC) at the southern corner of the northern arm of Voidokilia bay, covering an area of 800 m?, having been revealed in two excavational phases in the 1950s and in the 1970s,
strengthen the assumption of buried archaeological relics at the 5,000 m? plateau to the north of the said excavated area, at a distance of 100 m. In recent years, the wider area has
experienced rapid tourism development: large hotel units have already been built in neighboring areas, while extensive archaeological relics, of particular importance, revealed after

excavation, have been finally filled in. Voidokilia bay in particular, is considered one of the most attractlve places of natural beauty in the world. Thus, new tourism investments are already in
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Combined processing of historiographic, bibliographic and
archaeological data, also palaeoenvironmental data both for
the modern era and antiquity, taking into consideration the
correlation of geology-geomorphology types with the
development of settlements of the said antiquity periods.

GIS processing and comparative study of geospatial data
(cartographic data) and remotely sensed imagery (six
stereoscopic pairs of aerial photographs of the years 1945,
1964, 1965, 1975, 1989 and 1992, specifically before and
after each excavational phase, two sets of IKONOS satellite
imagery of the year 2000).
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Results

Detection of linear traces and microtopographic relief
shadow marks at the northern plateau, further
crosschecked with ground survey and geophysical
prospection (georadar and electric tomography),
confirming spatial coincidence of the related laboratory
work results. The traces revealed have been further co-
evaluated in relation to the archaeological and the
paleoenvironmental profile of the wider area, focusing
on the architectural typology of habitation sites and
cemeteries, the water resources and settlements
iInterdependence, the road network, the socio-economic
framework of the Bronze Age and the obsidian finds on-
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Conolusmns

A high degree of reliability was ensured due to the interdisciplinary
approach of the research subject.

A natural environment, not inhabited in recent years, thus having
suffered the least damage and alterations due to human
intervention, also allowing the comparative photointerpretation of
remotely sensed imagery derived in multiple time periods.

The unstructured character of the area, allows for constant remote
monitoring of the ground surface thus increasing the probability of
detecting new traces by making use of supplementary remotely
sensed data of even more advanced technical specifications.

The NATURA protection status applied for the specific site ensures

site (?) the maintenance of the current status in terms of land use.

loannina city — Epirus -Greece case study

loannina, located at northwestern Greece, is nowadays an extremely densely populated area. The city has a long historical past which begins around the 51" century BC. It is located at the
crossroads of trade routes and has experienced exceptional economic growth over time, becoming the desired acquisition for different rulers of various nationalities, having acquired a rich
multicultural past over the years. Ultimately, during its Post-Byzantine/Ottoman period, specifically from the year 1430 to 1913, Christians, Jews and Muslims lived together. As a result, the
city was enriched with buildings of refined architecture, from all three ouIturaI components while economic prosperity, intellectual culture and frequent contacts with Europe left a strong
|mpr|nt of neocIassmsm on muItlpIe bU|Id|ngs 3 Y

The frenetic pace of construction development, the indifference to

the cultural past combined with the pursuit of wealth, constituted
the explosive mixture that swallowed up the urban fabric,
eliminating a huge number of cultural assets, as multiple
landmarks of the city have been destroyed and lost forever, in
most cases not having left any archaeological relics, or even
physical traces, in situ. Unfortunately, the few surviving late 19t
and early 20t century architectural assets suffocate within an
over-structured urban web, burdened by the traffic of a
disproportionately high number of vehicles, while graffiti
completes the mosaic of cultural destruction.

Historiographic, bibliographic and archaeological data have been
cross-studied in a GIS with cartographic and topographic data of
the years 1811, 1895, 1904/1916, 1905-1908, 1916-1918, 1919,
optical depictions such as engravings and paintings of the 19t ¢
postcards of the beginning of the 20" c., terrestrial photographs
of the beginning of the 20" c., aerial photographs of the years
1943, 1944, 1945, 1960, 1962, as well as with the contemporary
city’s remotely sensed imagery of the year 2015.
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The extensive documentation based on multiple data
types has confirmed the existence of lost landmarks,
seven as selected at this work stage. The digital
processing of geospatial data and remotely sensed
imagery in a GIS, enabling multi-layering and
comparative study, has finally, successfully revealed the
accurate location of the lost landmarks in the urban
web, their form as well as their metrics, further ending
up in the landmarks’ 3D digital models development, a
database of the city’s urban assets, an online virtual
museum, an online website and an online cultural
routes platform, as well as QR coded informative labels
set at the specific sites, where the landmark buildings
used to stand and have been now 3D digitally
developed, thus connecting the intangible (digital
space) with the tangible (physical space).

Conclusions

The dense urban web of loannina city constitutes a closed
entity, an oversaturated urban environment, which has
eliminated any archaeological relics in situ, except for isolated
cases. There is no possibility of physically identifying any
traces of the lost landmarks, since they have now been
covered up forever; therefore, their detection, spatial
identification and verification is possible only in an intangible
way, as the excavation option is definitely excluded. In this
case, the documentation requirements increase dramatically,
in order to ensure a high degree of accuracy of the scientific
results.

m . Sean A
,. - .l
:‘4‘ '

0ld Navarino/Castle ye
NAAAIOKASTRO =
R YA [

Ntivari (Golden Sa 1d)

Nt Bp(xpvcm uu c)
“Bou )\ vpvox
(2P .

oni,
Applications of Photointerpretation an:
Doctoral Thes

Google https

Aoknowledgements
The specific presentation makes reference to:

is. National Technical Un

Castle’s SE citadel:
Taxiarchis Archangel mchael
Byzantine Cathedral
~  Fethiye Muslim Mosque
Pan tocratorByzantl Church
u

Sy

d Remote Sensing in Archaeology.

iversity of Athens, Athens (2012).

:/lwww.google.gr/maps/

NTUAPH [@]T@

EBviko MetooBio MoAuteyveio
National Technical University of Athens

Me tnv uttooTrptEn Tou Afuou D
3 lwavvitwv / With the support
QJNN‘ of the Municipality of loannina

TOANNINA city
1430-1913
V|rtual museum

IASIS

website

[m] £

athina.chroni@gmail.com

» The Doctoral Research Project Dissertation titled “Applications of photointerpretation and remote sensing in Archaeology” designed and implemented by Athina Chroni, Dr. Archaeologist-Post Doctoral Research Associate at the National
Technical University of Athens, School of Rural, Surveying & Geoinformatics Engineering, Department of Topography, Laboratory of Remote Sensing. Doctoral Research Project Supervisor: Professor Dimitrios Rokos-S.R.S.G.E.-N.T.U.A.
Retrieval URLs: https://dspace.lib.ntua.gr/xmlui/handle/123456789/6389 ; http://www.didaktorika.gr/eadd/handle/10442/27866

» The Post Doctoral Research Project titled “3D Digital rendering and web database development for part of the city of loannina during the Byzantine and the Post-Byzantine/Ottoman period — IAS/S Integrated System of Remote Cultural
Heritage Management”, designed and implemented by Athina Chroni, Dr. Archaeologist-Post Doctoral Research Associate at the National Technical University of Athens, School of Rural, Surveying & Geoinformatics Engineering,
Department of Topography, Laboratory of Photogrammetry. Post Doctoral Research Project Supervisor: Professor Andreas Georgopoulos, Laboratory of Photogrammetry-S.R.S.G.E.-N.T.U.A., ICOMOS Board Member.

Retrieval URLSs: https://dspace.lib.ntua.gr/xmlui/handle/123456789/62024 ; https://athinachroni.wixsite.com/my-site-1 : https://www.artsteps.com/view/5fecabaafe659e68d58a48c8
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