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Summary Report

HIST: A New Platform of Space Technology for Natural
& Cultural Heritage

GUO Huadong

Center for Earth Observation and Digital Earth of the Chinese Academy of Sciences &
International Centre on Space Technologies for Natural and Cultural Heritage under the Auspices

of UNESCO, China

Background

The International Center on Space Technologies for Natural and Cultural
Heritage (HIST), a category-ll center under the auspices of UNESCO, was
proposed to UNESCO by the Chinese Academy of Sciences in May 2007. The
proposal was approved by the 35th General Conference of UNESCO in
October 2009, and ratified by the State Council of Chinain April 2011. On 24
July, 2011, the launching ceremony of HIST was held in Beijing. This is the
first UNESCO center applying space technologies to the monitoring and
conservation of world natural and cultural heritage sites. The center is hosted
by and built on the premises of the Center for Earth Observation and Digital
Earth (CEODE) of the Chinese Academy of Sciences.
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Detection of Great Wall segments of Ming and Sui dynasties
Using Multifrequency, Multipolarization Radar
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* Heritage is our legacy from the past, what we live
with today, and what we pass on to future
generations. Our cultural and natural heritages are
both irreplaceable sources of life and inspiration.

* World Heritage sites belong to all the peoples of
the world, irrespective of the territory on which

they are located.

www.unesco-hist.org

Challenges

Earthquake
|_(,jm|s(|]io|aS Natural

Flood influence
Forest fire
Global change

Resour ce over-exploitation

Deforestation .
L and encroachment _Human
Hydroelectric project induced
Pollution

Urbanization

Uncontrolled tourism

What should we do?

www.unesco-hist.org
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Space Technology
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Monitoring Conservation

Smart Management

www.unesco-hist.org

Role of space information technology for WH

# Chaco Canyon
Sialk Mounds

Roman Theatre
Domus Tiberiana

Eflatunpinar monument
Badami

3D-Virtual Reality system




Detection & Discovery

Re-estimation of the residential area and the
drainage system around Angkor in Cambodia

SIR-C/X-SAR in 1994
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The prehistoric road (900AD) detection in Chaco canyon, Mexico, USA

Present road

Convergence of
four prehistoric
road photo
derived from field
investigation

Prehistoric

Convergence of four prehistoric roads as seen by the naked eye.




Ancient Maya architecture hidden :{egv in the minforest gf

Guatemala

Mexico & Central America

http://www.pbs.org/wgbh/nova/ancient/maya.html

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

Structure scanning
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GBInSAR deformation monitoring

D. Tapete et al., 2012
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Birth of HIST:
Ten Years Experiences

www.unesco-hist.org

EM%@ ::%:, Launching Ceremony of HIST

On 24 July, 2011, the Launching

Ceremony of HIST was successfully
held in Beijing.

This is the first UNESCO center
applying space technologies to the
monitoring and conservation of

natural and cultural heritage sites.

Ly Kaj“' Ding Zhongli, CASAcademician
= ad\ice-President of CAS gives

www.unasca-hist.org
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...This international Centre,
established in collaboration with
UNESCO’s Natural Sciences Sector
will bring to UNESCO all the expertise
and know-how of CEODE with the
aim of strengthening inter-sectorial
cooperation.

...The international Centre that we
are opening today is one step more
to strengthen the scientific and
technical assistance that UNESCO can
provide to its Member States

(Ms. Gretchen Kalonji, ADG for
Natural Sciences of UNESCO)

www.unesco-hist.org
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e International Background

In 2001, UNESCO and the European Space Agency co-launched the
Open Initiative on Space Technologies to Monitor Natural and
Cultural Heritage of UNESCO Sites. This initiative was intended to
support UNESCO’s heritage conservation by sharing space
technologies with developing countries.

e Domestic Background

Chinese Academy of Sciences, Ministry of Education, and State
Administration of Cultural Heritage founded a joint Laboratory of
Remote Sensing Archaeology In 2001.

www.unesco-hist.org
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The Convention Concerning the
Protection of the World Cultural and
Natural Heritage was adopted by
the General Conference at its 17t
session in 1972.
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& In 2001, Established the Joint Laboratory of Remote Sensing for
Archaeology (JLRSA) affiliated to the Chinese Academy of Sciences,
Ministry of Education, and State Administration of Cultural Heritage, and
10 provincial stations under the JLRSA.

@ In 2002, First China’s Workshop on Remote Sensing for Archaeology was
held in Beijing, China.

@ In 2003, the 216 Xiangshan Science Forum with theme “Understanding
cultural heritage from space” took place in Beijing.

Group Photo of the 1t National Conference

www.unesco-hist.org
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M Hyr Initiate and Host ICRSA1 By
“hdmey|  Eneroas JLRSA in Beijing In 2004

In 2004, First International Conference on Remote Sensing for
Archaeology was held in Beijing, China. Meanwhile, the international
workgroup of Remote Sensing archaeology experts was set up.

pe (K} CHINESE ACADEMY OF SCIENCES
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LIt LTE Join the Open Initiative in 2005
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In 2005, the Chinese Academy of Sciences signed with
UNESCO as a partner of the “ESA-UNESCO Open
Initiative on the use of space technologies to support
World Heritage ”, which owns over 60 space partners
located in 33 countries.
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Space beanch of Chinese Sdence Academy
Joins UNESCO® s World Heritage F'rcs:watlon

5 Aprd 1eas

www.unesco-hist.org
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Establishment of the Joint
Set up the First China’s Workshop o X Laboratory of Remote Sensing
Remote Sensing for Archaeology for Archaeology (JLRSA)

216 Xiangshan Science Forum with the theme
“Understanding cultural heritage from space”

2006 ICRSA2 ltaly
2009 ICRSA3 India .-~

www.unesco-hist.org
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The 2" International Conference on Remote Sensing in
Archaeology (ICRSA2) was held in Rome, Italy On 4-7
December 2006.

www.unesco-hist.org
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In May, 2007, Lu Yongxiang, the
Former President of CAS,
proposed to Koichiro Matsuura,
the Former Director-General of
UNESCO, to establish in China a
category 2 centre under the
auspices of UNESCO and received
a positive reply.

Several months later, a feasibility
study was undertaken by a group
of UNESCO programme specialists
led by Mario Hernandez.

www.unesco-hist.org
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In April, 2008, the feasibility study
19Xy report by the Director-General for
the establishment of HIST went

— through the examination of 179t
&an"’".::m.m;mm session of UNESCO Executive Board.

O o o
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www.unesco-hist.org




2009 — Agprovaf gf the Establishment

5174 UNESCO

In October, 2009, the report on
establishing HIST was approved by
the 35th General Conference of
UNESCO.

NS THE ALICES OF L RCD
Pant

www.unesco-hist.org

""%QT 2011:Ratified by Chinese Government
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In April, 2011, the establishment of
HIST was officially ratified by the e et
State Council of China. '

Ministry of Foreign A

Chinese National C
for UNES

Ministry of Housi
Urban-Rural Develop

State Council o

State Administra
Cultural Heritage

www.unesco-hist.org




2011:Sign the Agreement

signed an agreement establishing HIST on behalf of UNESCO.

On 2 June, Bai Chunli, President of the Chinese Academy of

Sciences (CAS), also signed the agreement on behalf of the
Chinese Government.

www.unesco-hist.org

CEODE is one of the world’s best earth observation instijons.Staﬁed 0)%
600 researchers, it possesses large scientific facilities, including two remote
sensing airplanes and three satellite ground stations, able to receive satellite
remote sensing data that geographically cover 70% of Asia.




Hosted by CEODE
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} EO Data Acquisition & Archiving
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Il wEr Airborne Remote Sensing System

' ing Ai Cessna Citation S/II
€ Two Remote Sensing Aircrafts essna Citation S/

Round-the-clock flying capability; o= g D o A

Equipped with various airborne remote
sensors, and can be used to test newly-

Max Altitude 13,000 m
developed advanced sensors;
Max Range 3,300 km
Provides high-resolution satellite data. Max Speed 746 km/h
€ Two new Remote Sensing Aircrafts L= ; e

Equipped with 10 state-of-the-art remote
sensors: visible, infrared, and microwave
remote sensors and a high-performance data

4 ARJ21 Airplane
<4 To be purchased

Airborne pushbroom
imaging spectrometer

processing system.




Key Lab of Digital Earth Sciences, CAS

& Focus on remote sensing application and digital earth, to support:
The national economic and social development, environmental protection,
resour ce exploitation, disaster mitigation.

A digital earth prototype system was developed and is used to support the
global change study and disaster monitoring and forecasting.

www.unesco-hist.org

Status and Activities of HIST

www.unesco-hist.org
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— Management, conservation, presentation, documentation
and sustainability, as applied to monitoring natural and
cultural heritage sites with space technology

— Make use of all data derived from satellite images
— Sustainable development education
— Make climate change assessments

e research results to support the

www.unesco-hist.org
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e HIST is a non-profit organization established to apply earth
observation technologies in the research, training and education in
such fields as natural and cultural heritage, climate change, natural
disasters and biosphere reserves.

* It focuses mainly on carrying out demonstrative work in terms of
the monitoring, evaluation and documentation of World Heritage
sites,global change,natural disaster and biosphere reserves, and
using space technologies to support education on sustainable
development, improving capacity building among developing
countries in terms of space technologies, and promoting knowledge
sharing and information exchange.

www.unesco-hist.org




IO wEr Main Research Interests

* Building databases of Remote Sensing Images
and Environments on Natural and Cultural
Heritage Sites

* Dynamic monitoring with space technologies for
typical heritage sites

 Study the influence of global change and natural
disasters on heritage sites

e Situational simulation and reconstruction of
large-scale heritage sites

www.unesco-hist.org

LY m“'@‘ Tasks

e Assisting developing countries with earth
observation technologies to improve their capacity
for the conservation, management and sustainable
development of World Heritage.

e Using space technologies to help developing
countries’ policy makers gain a  better
understanding...

* Holding international seminars and training
sessions, in an effort to promote the application of
space technologies

www.unesco-hist.org
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« Team building: Build an well-structured international research
and management team.

« Data acquisition and sharing: Establish an effective international
data sharing mechanism based on the satellite and airborne
remote sensing data of CAS to step up heritage database building.
 Technical support: Conduct research on World Heritage
conservation and sustainable development by means of remote
sensing image and environment database building

« Domestic and international cooperation: strengthen collaboration
with the World Heritage Centre, related international space
agencies, UNESCO Member States and other international
organizations

www.unesco-hist.org

—_
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Untest Mo+ Irseerarional Carng e Space Technoliges for
Educatonal, Scensfc ard « Nahural arct Cullars Horsag
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HIST will provide training in the application of space
technologies for the natural and cultural heritage
located in Asia Pacific, Africa and Latin America, once a
year, to enhance capacity building of developing
countries in terms of applying space technologies to the
conservation of World Heritage.

www.unesco-hist.org
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On 24 July 2011, first the HIST Governing Board
convened in Beijing.

On 22 October 2012, the second HIST Governing Board
held in Beijing.

www.unesco-hist.org




I: wir Science Committee

During the first session of the Science Committee (China),
convened on 20 June, 2011, experts discussed and offered
advice on HIST’s strategic planning and research orientation.

www.unesco-hist.org

Remote Sensingfor Silk Road

?1 result of Silk Road:Paleochannels of Keriya River by multi
! resource data (SIR-C, TM, SRTM, old map etc)
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HI'KS. T Annex 1: List of candidate natural World Heritage Sites for I work
% Note: The stes thot CN considees e o plt e —"p
: Makurad and Culorst Hertags
meatn - e Natural Woeld Hertage Ste | Country G i oe v ing | Habitat oy
1 | Mount Mimba Sirict Natwre | hory  Coast/ | Mising impacts in and arcund the site. Trepical forest
Reseree Guines
T | Kabut Democratic Deforestation and agriceltunal encroachment, | Tropical forest
Repubic of the | particalarly in the comider lisking the two
Congo sections of the site.
3| Selows Game Reserve Tanuwla | Encroachment In the elephant migration corridor | Woodund]
S, inking the property to th savannak
b
o
s ki e i - 4 | Tropical Rainforest Heritage of | ndonesly Ongoing  deforestation  and  agricultural | Tropical forest
s R Sumatra encroachment.
i e T -.,.::_. 5 | Galapages ancs Ecuador Tourism and urban infrastructure, Island
e e e € [Hoaoiog Colombia | el logging Trogclforest
== e 7| Wio Platana Honderas Thegal logging and agricultural encroachment. Tropcal forest
e e —t O Rel Bafae Development pressare from ourm Comtal
1 3 | HalengBuy Vietnam Development presures Coustal
=t
e g 10 | Monarch Butterfly Reserve: [ liegalloggieg and encroachment Forent
T Foswle Word Fieage T
g i g st
11| Djoud| National Bird Sanctuary | Senegal Wetlind restoration Wetlind
12 | Ichked Natioral Park Tunisa Wetland restoration Wetand
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Monitoring the
Land use and Land
cover change of
Sumatra -Kerinci
Seblat National
Park(partial) in
Indonesia by
contrast analysis
on the RS images
from 2004 to
2011.

200448 H

www.unesco-hist.org
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* The 1% International Workshop
on Space Technologies for

World is held in Beijing in 09-28
October, 2012.

* The 4th EABRN-UNESCO Training
Workshop on “Remote Sensing
and GIS for Biosphere Reserve
Management” was held in Beijing
in 11-22 April, 2011.

e The 3rd EABRN-UNESCO
Training Workshop took
place in Beijing in 2009.

IOl wSr
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e e auspeons of UNESCO

Atlas of Remote Sensing for
World Heritage

www.unesco-hist.org



Atlas of Remote Sensing for
World Heritage: China
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L ocations of theworld heritagesin China (2011)

Manmade lJingshan lies in
the north of the Forbidden
City, while inner lJinshui
brook lies south. Those
artificial facilities form one
pattern of fronting water

and with hills on the back.

The Forbidden City

Quickbrid Image, acquired
L] in Feb, 2007

www.unesco-hist.org
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Full view of 13 tombs of Ming D

www.unesco-hist.org

mainly consists of the
Longevity Hill and
Kunming Lake, which

< arethescenic tour area.

: From thetop of the

i Longevity hill, one can
see Kunming Laketo
the south and
southwest, and the
Long Corridor runs
from east to west along
its south edge.

Full view of the Summer
Palace

Quickbrid data,
acquired on 22, Mar,
2009




South China Karst-Libo County
SPOT image, acquired on 20 Sept, 2007

www.unesco-hist.org

Cultural heritage

Airborne imagery gf Qin Terracotta warriors and horses in 1985
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SPOT 5 image of Jiuzhaiqgou Valley

SPOT 5 image acquired on July
31, 2004

W Une of the 19 lakes in the Shuzheng Lakes Region
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Perspectives

World Heritage (WH) faint
information extraction & detection

Database establishment of RS Images and
Environmentsaround WH

WH monitoring and early-war ning

The interaction of WH, global warming
and natural disasters

Landscape 3D restoration, simulation
and ar cheological analysis

WH smart management &
intelligent decision

Unitest M
Educational, Scenshc and -
Culural Organiration ~

Virtual New generation
Info. Tec.

Scientific Platform of
Space Technology for
World Heritage

www.unesco-hist.org








