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HIST: A New Platform of               
Space Technology for Natural & 

Cultural Heritage

Guo Huadong
hdguo@ceode.ac.cn

ICRSA4 Oct. 24, 2012  Beijing 

Detection of Great Wall segments of Ming and Sui dynasties 
Using Multifrequency, Multipolarization Radar
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• Atlas of Remote Sensing for World Heritageg g

• Perspective

Role of Space Technology 
for Heritage



• Heritage is our legacy from the past, what we live 
with today and what we pass on to futurewith 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 whichthe world, irrespective of the territory on which 
they are located.

Challenges

Natural 
influence

Earthquake
Landslides
Flood
Forest fire

Human 
induced

Global change
……
-------------------------------------
Resource over-exploitation
Deforestation
Land encroachment
Hydroelectric project
Pollution

What should we do?

Pollution
Urbanization
Uncontrolled tourism
……



Space Technology

Monitoring                   Conservation                 Smart Management

………..

Role of space information technology for WH

Detection & discovery
Angkor
Chaco canyon
Mayan

Archeological analysis

Monitoring & 

Chaco Canyon
Sialk Mounds

Mayan

Roman Theatre
early-warning

Virtual reality & 
smart management

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

The prehistoric road (900AD) detection in Chaco canyon, Mexico, USA

Present roadRemote Sensing Imagery

Prehistoric 
road gain

Convergence of 
four prehistoric 
road photo 
derived from field 
investigation



Ancient Maya architecture hidden deep in the rain forest of 
Guatemala

Mexico & Central America

Maya Area

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

D. Tapete et al., 2012 GBInSAR deformation monitoring



Earth observation for generating 3D perspective views of the 
archaeological site of Badami in India

M.B. Rajani, et al., 2009

IKONOS

Envisat
Aura/Aqua/Terra

QuikScat
Sage

SORCE

综合对地观测系统

SPIN-2
SPOT 4, 5

EROS A1

SeaWinds
TRMM

ACRIMSAT

CBERS

SeaWiFS

ERBS

Orbview 2, 3

Radarsat ALOS

DMC

QuickBird

Grace

Toms-EP

UARS
Landsat 7

Jason

Radarsat ALOS



Meteorological Satellite
Polar Orbit  FYPolar Orbit  FY--1 A, B, C, D1 A, B, C, D 4

中国对地观测卫星

GeoGeo--stationary FYstationary FY--2A, 2B, 2C                                                                         2A, 2B, 2C                                                                         3
Marine Satellite HY-1                                                          1
 Resource Satellite (CBERS, ZY, Beijing, Tsinghua)                 7
 Environmental and Disaster Monitoring Satellite            2
 Communication Satellite                                                     7
 N i ti S t llit B id 1 8 Navigation  Satellite  Beidou -1                                           8
 Return Land Satellites                                                       17
 Scientific experiment Satellites                                          15
 Spacecraft    SZ –1, 2, 3, 4, 5, 6,7 7

EOEO SatelliteSatellite SeriesSeries inin ChinaChina



Birth of HIST:
Ten Years Experiences

Launching Ceremony of HIST

On 24 July, 2011, the Launching
Ceremony of HIST was successfully
h ld i B ijiheld in Beijing.

This is the first UNESCO center
applying space technologies to the
monitoring and conservation of
natural and cultural heritage sites.

Ms. Gretchen Kalonji, 
Assistant Director-General of 
UNESCO for Natural Sciences 

gives an address 

Ding Zhongli, CAS Academician 
and Vice-President of CAS, gives 

an address

CAS Academician Xu 
Guanhua, gives an address

Guo Huadong, Director 
General of CEODE and 

Director of HIST, addresses 
the audience

J



…This international Centre,
established in collaboration with
UNESCO’ N t l S i S tUNESCO’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)

• International Background
In 2001, UNESCO and the European Space Agency co-launched the

i i i h l i i l dOpen 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.

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



The Convention Concerning the
Protection of the World Cultural and
Natural Heritage was adopted by

UNESCO World Heritage

Natural Heritage was adopted by
the General Conference at its 17th

session in 1972.

962 sites are listed up to 2012: 745
cultural, 188 natural, and 29 mixed 
sites in 157 state parties

China has 43 world heritage sites to
date: 30 cultural, 9 natural, and 4
mixed sites.

 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 andMinistry 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 1st National Conference 
on Remote Sensing in Archaeology

Launching Ceremony of JLRSA 216 Xiangshan Science Forum



Initiate and Host ICRSA1 By 
JLRSA in Beijing In 2004

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

Join the Open Initiative in 2005

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 supporta e o e use of spa e e o og es o suppo
World Heritage ”, which owns over 60 space partners
located in 33 countries.
.



Work Done by CAS for WH

2002Set up the First China’s Workshop on 
Remote Sensing for Archaeology 

2001
JLRSA Establishment of the Joint 

Laboratory of Remote Sensing 
for Archaeology (JLRSA）

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

20052004 
ICRSA1

2003

g f gy f gy

2005
Join the

Open
Initiative

ICRSA1
2006 ICRSA2  Italy
2009 ICRSA3 India

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



2007 – Proposal

In May, 2007, Lu Yongxiang, the
Former President of CAS,
proposed to Koichiro Matsuuraproposed 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.

2008 – Feasibility Study Report Examined

In April, 2008, the feasibility study
report by the Director-General for
the establishment of HIST wentthe establishment of HIST went
through the examination of 179th

session of UNESCO Executive Board.



2009 – Approval of the Establishment 
by UNESCO

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

2011:Ratified by Chinese Government

In April, 2011, the establishment of
HIST was officially ratified by the

l f hState Council of China.

Ministry of Foreign Affairs of China

Chinese National Commission
for UNESCO

Ministry of Housing and 
Urban-Rural Development of China

State Administration of 
Cultural Heritage of China

HIST

State Council of China



2011:Sign the Agreement

On 27 May, 2011, Irina Bokova, Director-General of UNESCO,
signed an agreement establishing HIST on behalf of UNESCOsigned 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.

Host by CEODE,CAS 

CEODE is one of the world’s best earth observation institutions.Staffed by 
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.



CEODEHIST

Hosted by CEODE

Division of 
Operation of 

Airborne 
Remote 
Sensing

Satellite Remote 
Sensing Center

Division of 
Operation of 

Satellite Ground 
Systems

Ground System 
Engineering 

Division

Satellite Data 
Pre-processing 

Division

Division of  the 
Airplane 

Engineering

Division of  
Optical System 

Engineering

Division of 
Digital Earth 

System

Division of 
Digital Land

Division of  
Digital Ocean 

and Atmosphere

Section for Data 
Management

Section for Data 
Technology

Spatial Data 
Center

Lab. of Digital 
Earth 

Sciences

Airborne 
Remote 
Sensing 
Center

Section for 
Value Added 

Products

Academic 
Consultancy

International 
Platform

Collaborative 
Research Unit

CAS-NRCAN
Capacity 

Building Center

Joint Centre for 
Spatial 

Information 
CEODE-CRCSI

Joint Laboratory 
for Remote 

Sensing and

ABCC Program 
Office

Secretariat of 
International 

Society for Digital 
Earth

Strategic 
Development 
Committee

Academic 
Committee

International 
Experts 

Committee
IRDR 

International 
Program OfficeDivision

The Miyun 
Ground Station

The Sanya 
Ground Station

Engineering

Division of  Data 
Preprocessing

Division of  
Micro-wave 

System 
Engineering

Division of 
Microwave Earth 

Observation

and Atmosphere

Division of  
Optical Earth 
Observation

Section for 
Customer 
Service

Products Sensing and 
Archeology

Joint Lab. for 
Environmental 
RS and Data 
Assimilation

Committee of 
Engineering and 

Technology

Degree 
Evaluation 
Committee

Committee of 
Customer 
Service

The Kashi 
Ground Station

Program Office

Editorial Office of 
International 

Society of Digital 
Earth

Division of 
Digital Heritage

SatelliteSatellite DataData ReceivingReceiving StationsStations

Area covered by Miyun Receiving Station (upperArea covered by Miyun Receiving Station (upper--right), Kashgar Receiving right), Kashgar Receiving 
Station(middleStation(middle--left) and Sanya Receiving Station (lowerleft) and Sanya Receiving Station (lower--right) right) 



EOEO DataData AcquisitionAcquisition && ArchivingArchiving

Over 2.50 million scenes of satellite
data have been acquired and
preserved at CEODE since 1986,
providing a precious database for
the earth observation .

 Round-the-clock  flying capability;

 Equipped with various airborne remote

Cessna Citation S/II
 Two Remote Sensing Aircrafts

Airborne Remote Sensing SystemAirborne Remote Sensing System

Technical Index
Max Altitude 13,000 m
Max Range 3,300 km
Max Speed 746 km/h

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

 Provides high-resolution satellite data. 

 Two new Remote Sensing Aircrafts
 Equipped with 10 state-of-the-art remote 

i ibl i f d d isensors: visible, infrared, and microwave 
remote sensors and a high-performance data 
processing system.

ARJ21 Airplane
To be purchased

Airborne whiskbroom 
imaging spectrometer 

(0.45μm-12.5μm)

Airborne X-band 
interferometry SAR

Airborne pushbroom
imaging spectrometer 

(0.45μm-2.5μm)

Airborne 3-D light 
detection and ranging

Airborne atmospheric 
laser radar 

Digital CCD camera



Key Lab of Digital Earth Sciences, CASKey Lab of Digital Earth Sciences, CAS

 Focus on remote sensing application and digital earth, to support:
The national economic and social development, environmental protection, 
resource exploitation, disaster mitigation. 
A digital earth prototype system was developed and is used to support the 
global change study and disaster monitoring and forecasting.

 Cutting-edge EO Technologies
 Spatial Earth Information Sciences
 Digital Earth Platform
 Global Change

Status and Activities of HIST



• Bring the benefit of space technologies to UNESCO 
Member States

General Objective

– Management, conservation, presentation, documentation 
and sustainability, as applied to monitoring natural and 
cultural heritage sites with space technology 

• Reinforce the current capacity of Member States to:
– Make use of all data derived from satellite images
– Sustainable development education– Sustainable development education
– Make climate change assessments

• Results Educational material 
– Use research results to support the United Nations Decade 

of Education for Sustainable Development.

• HIST is a non-profit organization established to apply earth
observation technologies in the research, training and education in

h fi ld t l d lt l h it li t h t l

Purpose

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 sustainableusing 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.



• Building databases of Remote Sensing Images
and Environments on Natural and Cultural

Main Research Interests

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

• Situational simulation and reconstruction of
large-scale heritage sites

Tasks

• Assisting developing countries with earth
observation technologies to improve their capacityobservation technologies to improve their capacity
for the conservation, management and sustainable
development of World Heritage.
• Using space technologies to help developing
countries’ policy makers gain a better
understanding…g
• Holding international seminars and training
sessions, in an effort to promote the application of
space technologies



Capacity Building

• 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

D ti d i t ti l ti h ll b i• Domestic and international cooperation: strengthen collaboration
with the World Heritage Centre, related international space
agencies, UNESCO Member States and other international
organizations

Training Programs

HIST will provide training in the application of spacep g pp p
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.



HIST Organization

UNESCO CAS

HISTGoverning Board

Scientific Committee

Secretariat
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On 24 July 2011, first the HIST Governing Board
convened in Beijing.
O 22 O t b 2012 th d HIST G i B d

Governing Board

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



During the first session of the Science Committee (China),
d 20 J 2011 t di d d ff d

Science Committee

convened on 20 June, 2011, experts discussed and offered
advice on HIST’s strategic planning and research orientation.

Remote Sensing for Silk Road

The preliminary result of Silk Road:Paleochannels of Keriya River by multi 
resource data（SIR-C, TM, SRTM, old map etc）



Grand Canal ( Jing-Hang)

北
京

南四湖

杭
州



The distribution of small and large ships in Ha Long Bay area 
(large ships are shown in green and small ships in red)

Monitoring the 
Land use and LandLand use and Land 
cover change of 
Sumatra -Kerinci 
Seblat National 
Park(partial) in 
Indonesia by 
contrast analysis 
on the RS imageson the RS images 
from 2004 to 
2011.



• The 1st International Workshop
on Space Technologies for
W ld i h ld i iji i 09 28

Training Workshop

• The 4th EABRN-UNESCO Training
Workshop on “Remote Sensing
and GIS for Biosphere Reserve
Management” was held in Beijing

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

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

Management was held in Beijing
in 11-22 April, 2011.

Atlas of Remote Sensing for 
World Heritage



Atlas of Remote Sensing for 
World Heritage: China

Locations of the world heritages in the world (MODIS, 2011)



Locations of the world heritages in the world (MODIS, 2011)

Locations of the world heritages in China (2011)

Manmade Jingshan lies in
the north of the Forbidden
City, while inner Jinshui
brook lies south. Those
artificial facilities form oneJingshan

North Lake

pattern of fronting water

and with hills on the back.

Middle Lake

I Ji h i B k

South Lake

The Forbidden City

Quickbrid Image, acquired 
in Feb, 2007

InnerJinshui Brook



Mt. Jinling

Mt. Python

Mt. Tiger 

Full view of 13 tombs of Ming Dynasty 
(SPOT-5 image, acquired time：19 May, 2007)

Mt. Dragon

Longevity Hill 

The Summer Palace 

mainly consists of the 

Longevity Hill and 

Kunming Lake, which 

are the scenic tour area.

From the top of the

Fragrant pavilion 

Long Corridor

From the top of the 

Longevity hill, one can 

see Kunming Lake to 

the south and 

southwest, and the 

Long Corridor runs 

from east to west along 

Kunming Lake

West  Lake

17-Arch Bridge

South Lake Island

its south edge.

Full view of the Summer 
Palace

Quickbrid data，
acquired on 22, Mar, 
2009

South Lake



South China Karst-Libo County 

SPOT image, acquired on 20 Sept, 2007

Libo karst is controlled by geological structure from NE to SW and from NW to SE. It is in 
chessboard shape, and consists of cone peak, caved funnel and many long subterranean rivers.

Cultural heritage

Pit 1 In the shape of a 
rectangle holds infantry and 

Airborne imagery of Qin Terracotta warriors and horses in 1985

war chariots.



SPOT 5 image of Jiuzhaigou Valley

SPOT 5 image acquired on July 
31, 2004

Perspective



Perspectives

D t b t bli h t f RS I d

World Heritage (WH) faint
information extraction & detection

Database establishment of RS Images and
Environments around WH

WH monitoring and early-warning

The interaction of WH, global warming
and natural disastersand natural disasters

Landscape 3D restoration, simulation
and archeological analysis

WH smart management & 
intelligent decision 

1

New IP &
network

New 
Network

4
Earth 
Observation

Virtual 
Reality

2
New generation 

Info. Tec.

33

network

Contribution to UNESCO

& Members

……

Scientific Platform of 
Space Technology for 

World Heritage



Thank you !




