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Introduction: SuDs in Holland



Dealing with Climate change is a choice
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Negative and Passive? Positive, ready for action?



1. Introduction

2. Climate adaptation 2.0

ï BMPs

Å Governance/participation

Å LT: Cost effectiveness

3. Tools (dissimination)

4. Take home messages

ï More info

ï Working together?

Content

Worse case

climate 

Long term



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 

Challengesurban climate (change): The Netherlands  

Boogaard F.C. Climate adaptation from Groningen to Mae Phaem, Inaugural speech on Spatial Transformations ïWater, ISBN 9789081935692 Kenniscentrum

NoorderRuimte Hanzehogeschool, Groningen, February 2016.
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Challengesurbanclimate(change)   

https://www.hanze.nl/assets/kc-noorderruimte/Documents/Public/2015-07-09/Floris Boogaard/Floris Boogaard - Klimaatadaptatie van Groningen tot Mae Phaem.pdf
http://www.floodsite.net/juniorfloodsite/images/content/bodemdaling.jpg
http://www.floodsite.net/juniorfloodsite/images/content/bodemdaling.jpg


Challengesin urban climatechange

waterqualityFloodings Heatstress

Airquality

urbanisation

Floodings

https://www.globalcitizen.org/en/content/smog-filtering-bikes-china-air-pollution/


Challengesurbanclimate(change)   



Future? New cities



But for now: Accept & Adapt

(mitigation for long term)



Smart cities: we needa plan



22-5-2018 Kenniscentrum NoorderRuimte bureau NoorderRuimte

http://www.google.nl/url?sa=i&rct=j&q=green+wall+spain&source=images&cd=&cad=rja&docid=Hzhj6GvXWLZOsM&tbnid=Fey1V7AoGesIeM:&ved=0CAUQjRw&url=http://www.landezine.com/index.php/2009/08/caixa-forum-green-wall/&ei=svlKUfypDoaV0QW8lIGIDQ&bvm=bv.44158598,d.d2k&psig=AFQjCNH0F1pCmTGkYYRxXforIdMTSAGwBA&ust=1363954475722907


In Groningen?

1001       solutions

>1001 SUDS



1001       solutions

>1001 SUDS

Space the urban

dense area?
Infiltrate with high 

groundwater and

low permeable soil?

Cold climates? 

Long term? 



Books é 
for international knowledge exchange?

http://www.riool.net/riool/binary/retrieveFile?style=default&itemid=3289&instanceid=20
http://library.wur.nl/ebooks/STOWArapporten/1859812.pdf
http://www.riool.net/riool/binary/retrieveFile?instanceid=30&itemid=2922&style=default
http://www.stowa.nl/uploads/publicaties2/mID_4924_cID_3914_44971187_STOWA 2007 20.pdf
http://www.riool.net/riool/binary/retrieveFile?instanceid=30&itemid=3892&style=default
http://www.stowa.nl/uploads/publicaties/mID_4787_cID_3774_27745383_STOWA 2004 23 LowRes.pdf
http://www.stowa.nl/uploads/publicaties2/2003_04.pdf


Books é 
for international knowledge exchange?



international knowledge exchange tools (Erasmus):

ŜȄǇŜǊƛŜƴŎŜΥ ƛƴǘŜǊŀŎǘƛǾŜΣ ±Ҍ! όŀǳƎƳŜƴǘŜŘύ ǊŜŀƭƛǘȅΣ ǎŜǊƛƻǳǎ ƎŀƳƛƴƎΣ Χ



National climate adaptation
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Mapping

Brasil, Rio de Janeiro

Thailand, Bangkok

Denmark, Copenhagen

Taiwan, Tainan

Groningen, NL          

Satelliet INSAR data

ÅFlooding
ÅHeatstress
ÅDrought

ÅDamage (cost)
ÅSubsidence
ÅPollution
ÅWaterquality
Å(im)mobility
ÅOpinion (social media)
Åé. etc

Bergen, Norway

Johannesburg, Heaststress



Floodmodel Amsterdam



Example: Amsterdam



Casestudies INXCES, share BMPs

climate specific challenges: from nordic to china

Bergen, Norway Groningen, The Netherlands

Next: Bucharest?

Dataé.



Europe vb Copenhagen



Place? Climate city approach
Multifunctionional and space for water

Å Mapping flooding/heatstress

Å Buildings

ïRoofs

ïGreen buildings

Å Squares

ïOpen areas

ïPlaygrounds

Å Roads

ïRoad surface

ïRoad storage

ïNear roads

Å Green

ïparcs

ïLittle green



Copenhagen



CopenhagenCopenhagen

https://www.climatescan.nl/projects/182/detail


Water- squares
(source: www.climatescan.nl)
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b



Water Plazaôs
Nice pictureséBut (how) do they work??

https://www.climatescan.nl/projects/177/detail


Do SuDS work? Factor Time



Factor time
Sediment bassins

Permeable Pavement

(Bio) swales

Constructed wetlands

22 mei 20181 November 2007
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Monitoring methods: Infiltrometer



https://www.youtube.com/watch?v=R14BajCwU6w

Think big

https://www.youtube.com/watch?v=R14BajCwU6w


Various Dam Variations Used at the Different Test Locations (a) Impermeable barriers; (b) 

Plastic wrapped soil core; (c) Soil-filled plastic bags.

Think BIGé.

New monitoring method: full scale testing óFlood Fightingô
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Boogaard F.C. Stormwater characteristics and new testing methods for certain sustainable urban drainage systems in The Netherlands, Delft 2015.
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