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Outline

• Introduction: Megacities and Water
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• Urban effects on groundwater and surface water 

hydrology
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► Analysis of highly complex urbanization processes

built and open space  – living conditions       – water

settlements – humans – natural resources

Reduction of

Introduction: Megacities and Water
Project

and analysis of their dependencies and interactions.

PRD II 2007
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Landsat 7-ETM

Real color (channel 1: red; channel 2:  

green; channel 3: blue)

Landsat 5-TM
Real color (channel 1: red; channel 2: 

green; channel 3: blue )

Land use change in megacity Guangzhou

Guangzhou, 2005Guangzhou, 1990
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Lu 2009

Land use change in megacity Guangzhou
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Land use change in megacity Guangzhou (1990-2005)
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Urban effects on groundwater and surface water hydrology

→ Land use analysis & assessment of water resource vulnerability

All Photos: Strohschön 2007-2009
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Differentiation of Guangzhou‘s cityscape

Graphic: RWTH Aachen University, Dept. of Engineering Geology and Hydrogeology 2009
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Ruckert 2007
Based on Google Earth 2007

Environmental sciences

Urban planning

Social sciences

Differentiation of Guangzhou‘s cityscape
Zoom 1 → macro level: city
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Differentiation of Guangzhou‘s cityscape
Zoom 2 → micro-level: urban units

Strohschön 2007

Google Earth 2007

Google Earth 2007

Google Earth 2007
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Watercourses

Land use structure

Building structure

Living standard

Water supply

Sewage disposal

External influences

Informal actions

Differentiation of Guangzhou‘s cityscape
Zoom 2 → micro-level: urban units
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Google Earth 2008

Google Earth 2008

Google Earth 2008

Google Earth 2008
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Urban units 
Land use

Village

Settlement area

Open spaces

Agricultural area

Surrounding area Based on Google Earth 2007
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Urban units
Land use, sewage disposal and vulnerability

Vulnerable area
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Urban units
Sewage disposal zones and vulnerable areas

Strohschön, 2009
Based on Google Earth 2007

Vulnerable area
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Urban units
Measuring results: coliform bacteria
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Strohschön 2009

Google Earth 2008
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Land use structure

Building structure

Living standard

Watercourses

Water supply

Sewage disposal

External influences

Informal actions

Identification of water resources’ vulnerability 
in megacity Guangzhou

Urban units
Entire characterization and classification
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The concept of urban units 

• can help to understand complex (mega)city structures,

• can identify vulnerable areas and

• might also identify ‚best practice-areas‘ for sustainable urban 
planning

Urban units as an analysis tool for mega-urban development?

Conclusion
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thank you for your kind attention

Strohschön 2007


