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             Chinese Civilization  

ÂChinese civilization is one of the few native civilizations in 
the world.  

Â Character 

Â Metalware 

Â City 

Â Country 

    éé 



Chinese Civilization 
ÂChinese history begets enduring culture, which has 

continued without interruption for 5,000 years. This fact 
is without parallel in the world.  

ÂWidely Distributed Chinese Civilization 

ÂThese heritages are both irreplaceable sources of life 
and inspiration. 

Neolithic Shang Dynasty  Zhou dynasty  Han dynasty  Division Sui dynasty  Tang dynasty  

Five Dynasty Song dynasty  Yuan dynasty  Ming dynasty  Qing dynasty  China 

courtesy of Patricia Buckley Ebrey  



The Origins of Chinese Civilization 

ÅIt started in 1996 which was a 
multi-disciplinary working 
project. 

ÅThe project was  considered as  
a milestone in the development 
of archaeometry in China. 

Xia-Shang-
Zhou Chronology

 Project 

ÅThe Origins of Chinese Civilization 
started in 2001 

ÅRemote-sensing topic in Search of 
the Origins of Chinese Civilization 
was set up in 2010 

The Origins of 
Chinese 

Civilization 



three research directions  

The Origins of Chinese 
Civilization and Related 
Technology Research about the 

Protection of Cultural Relics 

comprehensive  research of beginning and 

early development  

Key  Technology Research for P rotection and 

Display of C ultural R elics  

Application and Research of 

modern  science  and  technology  



Capital City Sites 

Excavations uncovered large-scale cities, palace foundations, 

large burials in Liangzhu, Taosi and other sites dated to around 

2500 BCE, providing evidence that prior to the Xia dynasty, state 

formation occurred in the areas where cultural and social 

developments were more advanced, and early states or archaic 

states had emerged. 

5000 aB.P. 4000 aB.P. 

Liangzhu Taosi 

Erlitou 
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Application of Remote Sensing 

Space technologies are used in search of origins of Chinese civilization. 

They are mainly applied in the following aspects 

É Building databases of Remote Sensing Images and Environments in Search of 

Origins of Chinese Civilization 

É Discovery and Detection 

É Dynamic monitoring for capital city sites(Liangzhu,Taosi,Erlitou) 

É Spatial Analysis of archaeological sites 

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

É Site Location Prediction 

É Situational simulation and reconstruction of typical sites 



Gaofen1  

SPOT 

LANDSAT 
aerial 

photos 
taken 
after 

liberation  

The earliest -
known 
aerial photo 
taken by 
Japan 
military  

1930  1950-1970  after 1970  

Images in sequence record  initial topography and 
cultural heritage objectively, which  offer 
tremendous convenience for archaeology.  
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Databases of Remote Sensing Images and Environments 
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É Acquisition and processing of 
elevation data αDEM with a 5m 
resolution for typical area β 

SPOT5+  

ETM+  

TM  

MSS 
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remote sensing image data  

É Improving RS image database
αGAOFEN-1 DATA β 

Temporal and Spatial Data Framework  
The image pyramids are constructed.  



time -series image data in Erlitou  

1979 MSS 1988 TM 

2002 ETM+ 

1992 TM 1958 aerial photo 

2005 SPOT5 2011 RADARSAT 



Liangzhu Site 



Dawenkou Site 

LANDSAT MSS,1979.5.19 LANDSAT TM,1987.9.19 LANDSAT ETM+,2004.9.9 

Clan cemetery of the Neolithic Age 

Location: Tai'an along the Wenhe 

River , Shandong Province 

Period: 3500 BC - 2500 BC 

Excavated in 1959 



Archaeological Sites 

Â Archaeological sites show up as: 

ï Structures  

ï Shadow marks 

ï Soil marks 

ï Crop marks 

ï Thermal anomalies 

Courtesy of  Dr. Anthony Beck 

Â Image feature σ 

Ɋ Tone/Texture/Shape/Size/Positi

on/Spatial 

pattern/Shadow/Spatial 

relationship/Flood/Frost and 

snow/moisture/Vegetation  



Erlitou 

ÂThe Erlitou culture is an Early Bronze Age urban 

society and archaeological culture that existed in 

China from approximately 1900 to 1500 BC. 

ÂErlitou is the largest site associated with the 

Erlitou Culture, with palace buildings and bronze 

smelting workshops. 

ÂErlitou Site is considered as the capital of the Xia 

Dynasty, the first dynasty in China.  



Bronze Jue (wine-drinking vessel) 

kallaite 

pottery 

artifacts unearthed at Erlitou  



Crop marks 

Case study: Erlitou(Henan,China)  

ImageχWorldView2  

Dateχ2010 

 

The rammed soil is very dry 
with poor water permeability, 
which is not good for root 
system development. These 
vegetation get less sunlight 
and nutrients growing in 
undesirable way.  

building 

building 

Vegetation over 
palace 

vegetation 
surrounding 



From the multispectral images, 

the color of the site boundary is 

slightly deeper than the 

surrounding sparse grass. Look 

from the high resolution 

panchromatic band, the 

vegetation grew well, reflectivity 

relatively low, thus forming a 

black area. 

(east wall of Baodun site) 

Building site 

From the multispectral images, 

the color of the house 

foundation is dark gray, similar 

with the color of the ancient city 

walls, and in the panchromatic 

band showed gray-black. There 

is no obvious sign in Google. 

Through scene excavation, we 

found a house foundation. 

(west side of Sishui River)  

 

wall border 

Sporadic vegetation distribution 

in Google Earth beyond the wall 

boundary. This phenomenon is 

not obvious in Corona image. 

(Taosi site) 

interpretation marks for archaeology 



Vegetation on the wall boundary 

region is sparse, the color is 

lighter than farmland in Google 

Earth. More obvious in World 

View image, the grass above the 

wall is sparse, reflectivity 

relatively high, formative bright 

color in the image. No obvious 

sign in Corona image. 

(east wall of the Erlitou site) 

 

The grassland surrounding wall 

boundary area is sparse, lighter 

color in Google Earth, The 

boundary is slightly obviously in 

World View image. No obvious 

sign in Corona image. 

(south wall of the Erlitou site) 

 

The color of a cemetery site is 

slightly red in ASTER image, 

may cause of higher content of 

groundwater, the color in Corona 

image is dark, and no obvious 

sign in Geoeye image. 

(a cemetery in Taosi site.) 

interpretation marks for archaeology 



¸ The Liangzhu culture ( ᾰק) (5300ï4000a B.P.) was the last Neolithic jade 

culture in the Yangtze River Delta of China. 
¸ The culture possessed advanced agriculture, including irrigation, paddy rice 

cultivation and aquaculture. 

Liangzhu Culture 
Light of Chinese civilization 


