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An example of urbanization 
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Urban Shape Compactness Index 
•  𝒄= ∑𝒊=𝟏↑𝒏▒( 𝟐√𝝅𝑨↓𝒊  /𝑷↓𝒊  ) /𝒏↑𝟐   , measure of compactness of 

urban area’s contour 
•  Higher value indicates higher compactness of Urban Area (denser 

distribution) 

Higher compactness 
and denser urban area 
distribution in central 
area 
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Urban expansion mode 
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1979-1989                                               1989-1999                                               1999-2003 
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1979-2013 City expansion 
mode comparison  

Main mode of urban expansion: 
spreading and filling  

S= 𝐿∕𝑃  

Spreading 

Filling 

Enclave 
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Land Use Analysis 
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     Variation of ecological land area 

 Total area of ecological land in the city is decreasing. 

Ecological land: woodland, grassland, cropland, garden land, 
water and other natural land use. 
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Evaluation of Ecological Land 

farmland 
garden 
woodland 
grass 
Unused 
land 
water  

Spatial distribution of ecological 
land in the City 

Cover ratio of ecological land 
 in the City 
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Evaluation of Ecological Land 
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Land Use Analysis 
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Annual change of urban area 
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The annual change of city building 
 in the city during 1979-2013 

多层及以上
房屋建筑 

低矮房屋建
筑 

废弃房屋建
筑区 

1999-2003: high-speed urban development 

Multi-storey 
building 

Abandoned 
building 

Single-storey 
building 

Land Use Analysis 
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Single land use index 
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Single land use index in the City during 1979-2013 

耕地 园地 林地 草地 房屋建筑（区） 道路 构筑物 荒漠与裸露地表 水域 

K= 𝑈↓𝑏 − 𝑈↓𝑎 /𝑈↓𝑎  × 1/𝑇 ×100% 

Area change of a certain kind of land use 
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Spatial distribution of road network 
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D↓r =Length↓r  /Area↓s , road network density  
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Legend 
Road density （km/

100 km↑2 ）  

Road network accessibility  
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0-25m 
25-30m 
30-35m 
35-40m 
40-45m 

Time required to  
reach each other 

Legend 
A↓i = ∑i=1↑n▒(T↓ij ∗M↓j ) /∑j=1↑n▒M↓j    

 
𝑇↓𝑖𝑗 :Travel Time from i town to j town 

M↓j : Weight 

𝐿↓i = 1/RRA↓i  = 
𝐷↓𝑘 /𝑅𝐴↓𝑖   

𝑅𝐴↓𝑖 = 2( 𝑃↓𝑖 −1)/𝑛−2  𝐷↓𝑘 = 2𝑛{ 𝑙𝑜𝑔↓2↑[𝑛+2/3 −1] +1}/(𝑛−1)(𝑛−2)  
Where: 

Based on space barrier:  

Based on space syntax : 
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Equalization of infrastructure  

19 

公园及广
场 

中小学 
一级甲等
以上医院 

汽车站 

2000米 62.70% 98.20% 46.40% 42% 

4000米 91.40% 99.59% 77.56% 83% 
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Coverage ratio of infrastructure  
in the City in 2015 

2000米 4000米 

park school hospital station 

service area of parks  

service area of hospitals  

Count the number of residential points in the 
buffer  
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Adaptive Evaluation 
Boundary of urban suitable construction area 

1284  

813  

369  

suitable 
construction 

area 

Restricted 
area 

Prohibited 
area 

Land construction 
suitability assessment in 

Dongguan(km^2) 

262  

626  

330  

1218  

Non built-up area 
suitability assessment 

in Dongguan（km^2) 

Sum Restricted area  
Prohibited area  

suitable construction area  
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Road Network Suitability Length 
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Suitable length of road network in the city, 2013 
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L=K√Pop∗Area , the suitable length of road network  
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Urban Landuse Expansion Elasticity Indicator 
•  I=𝑉↓𝑢 /𝑉↓𝑝   
•  Reasonable Value: 1.12 

•  Higher or lower value : mismatch between urban expansion and 
population growth 
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Elasticity Index of the City 

1.12 

From 1999 to 2013, 
Elasticity Index 
gradually stabilize 
to 0.85 (around 
1.12), indicating 
harmonious growth 
between urban land 
use and population 
in recent years. 
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Population Imbalanced Indicator 
•  U=√∑i=1↑n▒[√2 /2 (x↓i − y↓i )]↑2  /n   
•  Indicator of the imbalanced distribution of urban area and population 
•  Higher value: more imbalanced 

Low level of 
Population 
Imbalanced 
Index indicate 
balanced 
distribution of 
urban area and 
population 
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Urban Landuse Area and Proportion 
•  Urban Landuse Area per capita, Green Space per capita, Green Space 

Proportion 
 
•  Indicator of the reasonability of the urban landuse  
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High proportion 
(up to 15%) of 
Green Space 
indicate good 
environment in 
urban area 
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Index on Geographic Conditions in China 
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Computation Algorithm 
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Sample value of 
the elements 

PCA 

Candidate 
Set Q 
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• Identify components 
dynamically 

• Determine the 
weight of elements 
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The System 

System Structure 
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