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1. Roles of space technologies

<

www.unesco-hist.org




UNESCO Properties




nited Nations . International Centre on Space Technologies for
i .

World Herit
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A Heritage is our legacy from the past, what we live
with today, and what we pass on to future

generations. Our cultural and natural heritage are
both irreplaceable sources of life and inspiration.

A World Heritage sites belong to all the peoples of the
world, irrespective of the territory on which they are
located.
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Heritage
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Natural Heritage Cultural Heritage Mixed Heritage

Cultural HeritagEHaving at one time referred exclusively to the monumental

remains of cultures, heritage as a concept has gradually come to include new cateqc
such as the intangible, ethnographic or industrial heritage.




Situations and challenges

World Cultural Spatial scale, categories,
Heritage sites evolution, impacts, etc.
| Observation difficulty ]

Calling for new technologies
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Space technologg a technologyhat is related to entering, and retrieving objects or life
forms fromspace.

Meteorology Info. & Comm.
discovery evaluation conservation
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Smart Management
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Space technology for archaeology &
cultural heritage monitoring

- Great Wall
Maya ruins

‘ Chaco Canyon
Sialk Mounds

Roman Theatre
Domus Tiberiana
Angkor

- Fo Xiangge
Great Wall



1.1 Detection & discovery

C-band, HV

Space Radar Reveals Ancient Segment of
e China's Great Wall

Science

Great Wall detection in Sui and Ming Dynasties using-SIR SAR data, Pl of NASA
project, Plaut appraised it as avfethird discoveries of Geoscience




Discovery of Maya ruins using LIDAR
(Chase et al., 2010, 2011)

e unge

Airborne sensors reveal a vast Maya landscap

~ Ancient ruins mterpreted using DSM, wat
system and roads canbe identified

3D landscape of Maya Field validation Anuent C|ty reconstructlon 0
ruins Maya civilization




1.2 Archeological analysis

Agriculture&community in  Chaco CanyonReuvisiting Pueblo Alto(emergent
soclal complexity | anic North America
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Agricultural Suitability

east Suitable (1) |




Archeoseismicity and environmental crises at the Sialk Mounds,
Central Iranian Plateau, since the Early Neolithic
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M. Berberian, et al., 2012




1.3 Monitoring & evaluation

Survey of the Roman Theatreof Aosta by a portable stereo active vision
system

A.Balsamo, et al., 2006




Integrating GBINSAR and laser -based remote sensing for monitoring structural
deformation of Domus Tiberiana

GBINSAR Domus TUGEMSAR -
Tiberiana % 3
T

scale

Structure scanning
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GBINnSAR deformation monitoring
D. Tapete et al., 2012



Angkor site monitoring
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1.4 Documentation & conservatio

Digital documentation for
conservation of Fo Xiang Ge
(Tower ofBuddhist Incense)




Great Wall
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2. Archaeological prospections:
case studies
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China Italian bilateral cooperation
project

Prof. FulongChen Prof. NicolaMasini
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This project is led by (ancient Rome, Hongcun village and Silk road):

U common Italian and Chinese interests in obtaining advances, operative
tools and technologies for the protection and enhancement of cultural
heritage with particular reference to sites included in the UNESCO list.

U complementary skills which characterize the Italian and Chinese
researchers involved in the current proposal with particular reference to
the CNR (taly Research Council) and the CAS

U the opportunity to share and use satellite data of Italian and Chinese
space agencies

U the extraordinary cultural heritage witnesses of ancient civilizations in
both countries
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e o Silk Road Is the witness of the Chinese prosperous

SILKROAD civilization and the friendship between East and West.
44 4 As an important component of the Silk Road
| economic belt, nowadays, archaeology for the Silk

Road is confronted with challenges considering the
rll\/prcn‘\/ Qf ite <1irrnnindinn envirnnmental and
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Oceanus Indicus

Site archaeology along Land Silk Road



2.1 Ancient Luoyang cityd eastern original section

Five capital cities assemble around Luoyang city, including Erlitou ancient
city of Xia (3900 BP), Yanshi ancient city of Shang (3600 BP), ancient city
of Zhou (2600 BP), Han-Wei ancient city (1900~1500 BP) and capital city
of Sui-Tang dynasty (1300-1100 BP).



Case study: HalwVei ancient city (1900~1500 BP)

ViIn 25 AD, Luoyang was declared
the capital of the Eastern Han
Dynasty on November 27

by Emperor Guangwu of Han.For
several centuries, Luoyang was
the focal point of China.

VIn 493 AD the Northern Wei
Dynasty moved its capital

from Datong to Luoyang and
started the construction of

the rock-cut Longmen Grottoes.



http://en.wikipedia.org/wiki/Emperor_Guangwu_of_Han
http://en.wikipedia.org/wiki/Northern_Wei_Dynasty
http://en.wikipedia.org/wiki/Northern_Wei_Dynasty
http://en.wikipedia.org/wiki/Datong
http://en.wikipedia.org/wiki/Rock-cut_architecture
http://en.wikipedia.org/wiki/Rock-cut_architecture
http://en.wikipedia.org/wiki/Rock-cut_architecture
http://en.wikipedia.org/wiki/Longmen_Grottoes

Satellite-aerialground remote sensing archaeology

Ancient Luoyang city
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S5\ linear feature

Hotspot can be identified
taking advantage of the
synoptic observation Archaeological marks, including

capability of spaceborne RS shadow, crop, soil and damp signs on
the optimal selected SAR acquisitions

7 "~ rectangular feature
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Statistical spatial autocorrelation on Corana and aerial photographs
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Aerial photograph (1952) processed Qian Guoxiang courtesy 2003
using LISA indices


http://en.wikipedia.org/wiki/Moran's_I
http://en.wikipedia.org/wiki/Geary's_C

Statistical spatial autocorrelation

Declined size of the
capital city in Northern
Wel Dynasty

Left RGBof Getis,Gerayand Moran computedUsingtag 1 of aerial photographs
Right Pleiadesacquiredin 2013that showsthe excavationand reconstructionof
the studyareaasit appearstoday.




Case study: Sulang ancient city (13640100 BP)

Graph of Luoyang city in Sui-Tang
Dynasties (Restored), Dingding Gate
Is marked by the arrow.



Dingding Gate on the summed average SAR image
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Linear feature with
amp. anomalies

Topological features on SAR image has been enhanced, owing to the
suppression of speckle noise
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Archaeological layer and observed anomaly of geophysical parame

Layer Il: cm 40
Layer Ill: cm 50-65
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Layer Depth ( Colour Aspect Culturaldeposits(ChenLiangweiet al, 2004) Resistivity
cm) (ohm*m)

55-180 brown and soft from the Jinand Yuan dynasties and continuing to 14-25
moderntimes

Il 40 yellowishbrown, from the Song Dynasty. Porcelain shards as well as broker25-35
includinglarge architectural fragments from the Tang and Song. At the
chunks of red clay bottom of this layer, archeologists discovered remains from
the late Tang and Northern Song gates and road surfaces

[ 50-65 yellowishbrown porcelain shards and architectural remnants dating from 30-45
and contains a fair Tang dynasty. At the bottom of the third layer, remains of
amount of sand the gate from the early and late middle Tang period along

with traces of rammed earth from the late Sui and early
Tang gate were found.

Chen Liangwei, Li Yonggiasdni Zisheand Xie XinjiarExcavation Report on the Dingding Gatehinese Archaeology, vol. 6, 2004, pp987



ERT for identification of archaeological layers

High electric resistivity
Elev.  -wallg road
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Reconstruction of buried linear relics

Ancient river channe?



