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* Introduction: Megacities and Water
« Land use change in megacity Guangzhou

« Urban effects on groundwater and surface water
nydrology

 Differentiation of Guangzhou's cityscape
« Urban units
Conclusion
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Introduction: Megacities and Water
Project

» Analysis of highly complex urbanization processes

Reduction of

settlements — humans — natural resources
built and open space —  living conditions — water

and analysis of their dependencies and interactions.

PRD 11 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 )
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Land use change in megacity Guangzhou

UNIVERSITY

Guangzhou, 1990

vl F_i.r'rf - f:*

B urban area - highly densified
] Agriculture | ] urban area - lower densified
I Forest & green area  [c7 | investigation area

0 20km
| |

Lu 2009
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Land use change in megacity Guangzhou (1990-2005)

Land use types 1990 2000 2005 1990-2005
Area Area Area Area Area Area Lsﬁsnusee Land use
(km?) (%) (km?) (%) (km?) (%) kmf_? change (%)

Water 155.65 7.46 16234 | 7.78 | 13124 | 6.29 2441 _15.68
Urbanarea, highly | ., g5 | 2508 | 89070 | 4271 | 89150 | 42.75 368.52 70.47
densified

Urban area, lower | ..., 2235 180.08 8.63 46520 | 22.31 -1.01 .0.22
densified
Agriculture 68595 | 3289 | 56046 | 26.87 | 37622 | 1804 | -309.73 45 15
Forest &

254.75 12.22 291.96 14.01 221.38 10.61 333/
green area

total 2085.54 100 2085.54 100 2085.54 100 —

. Lu & Baier 2009 6

.
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Urban effects on groundwater and surface water hydrology

%All Photos: Strohschén 2007-2009

— Land use analysis & assessment of water resource vulnerability
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Differentiation of Guangzhou's cityscape

Graphic: RWTH Aachen University, Dept. of Engineering Geology and Hydrogeology 2009
g~ 8
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Differentiation of Guangzhou's cityscape

Zoom 1 — macro level: city

g A Environmental sciences
' T Urban planning
/ _//’
¢ Social sciences
= a4 010
Based 0O oogle.ka 9]0
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Differentiation of Guangzhou's cityscape
Zoom 2 — micro-level: urban units

R = -._-.:.1- -.—- .
Strohschon 2007
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Differentiation of Guangzhou‘s cityscape
Zoom 2 — micro-level: urban units

Watercourses
Land use structure
i, ?—'.T-':':- & | gl Building structure

“ [ o - ." ' o
ithale: Earth’;':&is' o _g.,.,,]{ Living standard
Water supply
Sewage disposal

External influences

Sy
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IR R R [ R 28 | Informal actions
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Urban units
Land use, sewage dlsposal and vulnerablllty

L-. °7 ] Nursery
//// Floriculture/ Grass

& 2| Animal husbandry
\\\\ Plant cover
- Unknown

- Settlement area

[: Waste land
:| Green house

- River, brook, pond

Feeder

========_\/Vaste water gutter
——— Main road

Measuring site

Tree

Map: Engineering Geology and Hydrogeology,
RWTH Aachen University (2008)

Vulnerable area 13
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Urban units
Sewage disposal zones and vulnerable areas

- it 7
ohscha, 2009

natural water resources
s OO

feeder
' fish pond

sewage disposal
O open conduit
— Mmain sewage ditch
e MAIN Sewer
open waste water gutter

|: open waste water gutters &
canalisation

- mainly cpen waste water gutters

- canalisation
- unknown

communal waste collection
eaa Ccollecting point for wasle carls
i drinking water machine

measuring site

. Vulnerable area
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Urban units
Measurmg results: coliform bacteria

1,3*106

MPN/100mI Chinal

Tap water

Groundwater

4,9"10% ‘ Surface water

MPN/100ml

" _# 'Google'Earth 2008
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Urban units
Entire characterization and classification

Land use structure

Building structure

Living standard

Watercourses
Water supply
Sewage disposal

External influences

Informal actions

|dentification of water resources’ vulnerability
in megacity Guangzhou

16
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Conclusion

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

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
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