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Introduction: 简要介绍

examples of problems in the urban areas: floodings, degradation of waterways, heatstress, drought 
leading to lower groundwater table and subsidence with results as damage of buildings 

Challenges urban climate (change): Netherlands   

Boogaard F.C. Climate adaptation from Groningen to Mae Phaem, Inaugural speech on Spatial Transformations – Water, ISBN 9789081935692 Kenniscentrum
NoorderRuimte Hanzehogeschool, Groningen, February 2016.
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Mapping

Brasil, Rio de Janeiro

Thailand, Bangkok Denmark, CopenhagenTaiwan, Tainan

Groningen, NL          

Groningen, NL 3D         

Satelliet INSAR data

• Flooding• Heatstress• Drought
• Damage (cost)
• Subsidence• Pollution• Waterquality• (im)mobility• Opinion (social media)• …. etc

Bergen, Norway
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Floodmodel Amsterdam

Floodmodel Amsterdam: verification

Using social media for calibration of models
• 27 juli 2014 ‘flooding’

Floodmoddeling Asia 

3D flood visualisation: Norway
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Example: Europe Copenhagen (appr. 150 mm/h)

From Floodmap to Climateproof city approach
Multifunctionional and space for water

• Mapping flooding/heatstress

• Buildings

– Roofs

– Green buildings

• Squares

– Open areas

– Playgrounds

• Roads

– Road surface

– Road storage

– Near roads

• Green

– parcs

– Little green

1001 Solutions SUDS
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Modelling in different climates

Heatstress Tainan (Taiwan) Heatstress map in Ayutthaya (Thailand)
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Heatstress

Combined maps
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From maps to solutions: masterclasses

Step 1 strategy;  Step 2 long term solution; Step 3 implementation

Tools for international knowledge exchange

international
Art and 
participation

Education & media

Innovation
research

Goveranance

The field

AR

3D integral model

Beijing workshop
2016

participation

海绵城市国际学术交流的

工具

Participation
Shangsou 2016

24

• We can map our shared challenges 
• (innovative) validation of maps is needed 
• From Big Data maps to solutions is the real challenge

– Masterclasses climateproof cities

– Use international knowledge exchange tools and projects as 

INXCES

• Implement long term integral strategies
• More info?

Take home messages
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More info? 
Lets interact… 

dr.ir. F (Floris) Boogaard
professor spatial transformations: 
www.hanze.nl/+31651556826
Floris@noorderruimte.nl

Floris Boogaard
Linkedin
Researchgate
www.climatescan.nl
www.inxces.eu
www.skintwater.eu

…

更多信息？

问题与交流

More info? Stresstest Groningen and Hoogeveen on www.climatescan.nl
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