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Indicators on Urbanization and SDGs
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1st Census on Geographic Conditions in China
r

• Area: China 

• Project period: 2013 and 2015



Background
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Census on Geographic Conditions
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Roads
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Classification System

Classes

Cropland

Garden land

Woodland

Grassland

Structures

Built-up area

Piled up, excavated 
or exposed land

Desert and 
exposed surface

Water

Geographic unit

Terrain

Paddy

Dry

Canals

Lake

New pond

Sea

Glaciers and 
permanent snow

Rivers

Canal

Reservoir

Pit Pond

First Level:  12 
Classes

Second Level: 
58 Classes

Third Level: 
135 Classes
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Example of Geographic Analyses
Human Settlement Location Condition Resources Vegetation Cover

Living Environment Vegetation Cover Traffic Productivity



Examples of Geographic Monitoring
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Application Examples

Integrated Multi-planning

Ecological Auditing
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Urban Shape Compactness Index

• 𝒄 =
 𝒊=𝟏
𝒏 (

𝟐 𝝅𝑨𝒊
𝑷𝒊

)

𝒏𝟐
, 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

2003-2008                                                               2008-2013                           

1979-1989                                               1989-1999                                               1999-2003
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Main mode of urban expansion:
spreading and filling

S =  𝐿 𝑃

Spreading

Filling
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Evaluation of Ecological Land
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Evaluation of Ecological Land
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Spatial distribution of road network
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Dr = Lengthr /Areas, road network density 
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Road network accessibility
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0-25m
25-
30m
30-
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40-
45m

Time required to 
reach each other

LegendAi =
 i=1
n Tij ∗ Mj
 j=1
n Mj

𝑇𝑖𝑗:Travel Time from i town to j town
Mj: Weight

𝐿i =
1

RRAi
=
𝐷𝑘
𝑅𝐴𝑖

𝑅𝐴𝑖 =
2(𝑃𝑖 − 1)

𝑛 − 2 𝐷𝑘 =
2𝑛{𝑙𝑜𝑔2

𝑛+2
3
−1

+ 1}

(𝑛 − 1)(𝑛 − 2)

Where:

Based on space barrier:

Based on space syntax :



Equalization of infrastructure 
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公园及广
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Count the number of residential points in 
the buffer



23

Population Imbalanced Indicator

• U =
 i=1
n 2

2
xi−yi

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

19.4%
17.0% 17.5%

14.8%

18.7%
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Green Space Proportion 

of the City

High proportion 
(up to 15%) of
Green Space 
indicate good 
environment in 
urban area



Index on Geographic Conditions
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Sample value of 
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• Identify 
components 
dynamically

• Determine the 
weight of elements
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Conclusion Remarks
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Indicators on urbanization can potentially be used 

for measure the development of Sustainable Cities 

and Communities in SDGs.



Gracias！
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