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Our speakers from ICLEI, Finland, Estonia and the Netherlands will

approach the subject from both regional and local perspectives, 

bringing the visions for urban resilience, solution examples from around

the Baltic Sea and inspiration beyond, as well as practical tools 

developed in transnational projects.

"Promoting green and blue urban spaces by citizen science based

tools results in raising awareness and capacity building. The 

Climatescan map with 6000 locations of nature-based solutions

from over 1000 active users is just one example that puts a big 

smile on our faces,“

Floris Boogaard, Hanze University of Applied Sciences



Dutch 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)

挑战：
城市气候（变化）

subsidence waterquality

heatstressfloodings

drought 



Adaptation Initiatives 

Bioswales for Urban Water 
Management

Sustainable Drainage System  
(SUDs)

Sponge City Rain Garden 

- Climate Change is a global
problem but Adaptation can 
be implemented locally 

- Tangible adaptation 
measures required

- Stakeholder participation 
and social acceptance vital 
in adaptation 



28-5-2021 Kenniscentrum NoorderRuimte bureau NoorderRuimte

Hosted in 
Holland



Overview of European platforms — content 
relevant to the core societal challenges



Stakeholders like to have tools that are (top 5):
1.‘do it yourself’ citizen science;
2.Free (no cost, free photo and film material);
3.Provide more detailed information (exact location);
4.Interactive (inter)national examples, benchmark;
5.link to scientific research on SuDS (publications, links 
to EU projects etc);
Link to activities: www.climatecafe.nl and will stay…

Overview of European platforms 
— general elements

http://www.climatecafe.nl/


Find Adaptation solutions: ClimateScan.org 

- >6000 projects listed 
across different 
Focus Topics

- Over 1000 
registered uploading 
users across various 
disciplines. 

- App Available as an 
application for 
Android and iOS

www.climatescan.org, twitter: Climate_Scan

http://www.climatescan.org/


28-5-2021 Kenniscentrum NoorderRuimte bureau NoorderRuimte

International Best management practices

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


Dutch Green infrastructure



Citizen science uploads
• App, GPS, Photo, category (description) 

at your own risk



Citizenscience



Klomp T., Boogaard F., DPRA gesprek van de dag, van stresstest tot risicodialoog, vakblad riolering (jaargang 25), november 2019.

Citizenscience: get the dialogue



Citizen Science during mapping of NBS

What do they think?



Citizen Science during research on NBS



Last week: ClimateCafe DOD



name definition Visual (source: wwclimatescan.nl)

1 Swale A shallow vegetated channel designed to conduct and retain water, but may also
permit infiltration. The vegetation filters particulate matter.

2 Constructed wetland Wetland: flooded area in which the water is shallow enough to enable the growth
of bottom-rooted plants. Wetlands are constructed in urban areas to store water
after stormwater events and improve waterquality.

3 Waterharmonica Ecological engineering treating waste water into usable surface water. The
Waterharmonica focusses on integrated ecological engineering processes, by
optimising multifunctional constructed wetland processes.

4 Green roofs (and walls) A roof with plants growing on its surface, which contributes to local biodiversity.
The vegetated surface provides a degree of retention, attenuation and treatment
of rainwater, and promotes evapotranspiration.

5 Floating urbanization Floating or amfibious constructions as floating homes will adapt to variation of
waterlevels (flooding, drought). Floating homes are constructed around the world
to adapt to climate adaptation.

6 Permeable pavement A permeable surface that is paved and drains through voids between solid parts of
the pavement. A permeable is a surface that is formed of material that is itself
impervious to water but, by virtue of voids formed through the surface, allows
infiltration of water to the sub-base through the pattern of voids, for example
concrete block paving.

7 Opportunities for
adaptation

This category shows locations that provide opportunities for climate adaptation.
Uploaded projects are implementation of nature based solutions or locations that
are suited for urban resilience.

8 Hollow gully free roads Roads that are constructed as drainge. An example is a surface flood pathway:
routes in which exceedance waterflows are conveyed on the ground. Also referred
to as ‚hollow‘ or ‚gullly free‘ roads.

9 Sub-surface infiltration A sub-surface structure into which storm water is conveyed, designed to promote
infiltration.

10 Heatstress measures An upcomming categorie linked to implementation of green and blue measures in
previous categories (swales, green roofs and walls, permeable pavement,
raingardens etc.) implemented to cool down the city and mitigate heatstress.



10 Permeable pavement Grubbenvorst 11 Watersquare Bellamyplein Rotterdam 12 Watersquare Benthemplein Rotterdam

13 Bio Swale Harkstraat Amsterdam 14 Wetland Johannesburg (South Africa) 15 Swale Ruwenbos Enschede

9 Swale Haren

8 Water storage roundabout Huizen7 Swale Paddepoel Groningen6 Water management Bergen (Norway)5 Watersquare 's Hertogenbosch

4 Bio swale Alkmaar3 Raingarden Amsterdam2 Gully free road Nieuwleusen1 Swale & Playground Dalfsen

16 Swale Euvelgunne Groningen

WHY?
• Also small 

municipalities
without platform

• Research related
• Multifunctional
• Small and simple

(cheap, space)
• Quality Footage
• Not costly
• Bio friendly
• ….



Top views on climatescan



Add your own projects!

>6000 examples… where can I find them?





Project summary

Research literature and international practice
summary on typical pollutants in stormwater
and SUDS potential in treating the pollution

Municipality guidlines for SUDS use for
stormwater treatment

SUDS design guidelines for engineers and
landscape architects

II

I

III



Dutch and international guidenlines

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%202007%2020.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%202004%2023%20LowRes.pdf
http://www.stowa.nl/uploads/publicaties2/2003_04.pdf


Bron: https://klimaatadaptatienederland.nl/actueel/actueel/interviews/wadi/

Example: location of swales
Can we infiltrate everywhere?



Answering questions:

NBS and
Mosquitos?



Upscaling Augustenburg to (Dutch) neighbourhood typology
Dutch neighbourhood 

typology Period Features

Urban city block before 1930 no front garden nor green skirting, 4-5 layers

Pre-war city block 1900-1940

occasional front garden, 3-4 layers, wider streets than urban blocks 

and occasional green skirting

Garden village 1910-1930

spacious front and back garden, 2-3 layers, ample parking 

space,1930s architecture, limited public green and rarely street trees

Working-class neighbourhood 1930-1940 no front garden, little public green, 2-3 layers, single-family units

Low-rise post-war garden city 1945-1955 open building block with ample green, 2-3 layers, single-family units

High-rise post-war garden city 1950-1960

open building blocks with ample green, 4-6 layers, apartments, 

storage on the ground level

Post-war neighbourhood 1940-1990

front and back garden, 2-3 layers, single- family terraced houses, 

semi-detached or detached

Community neighbourhood 1975-1980

single-family unit with front- and back garden, meandering street 

pattern, courtyards, wide green skirting around the neighbourhood 

High-rise city centre

1960-

present more than 10 layers in grid formation

Suburbanisation - Vinex 1990-2005 single-family unit, terraced, semi-detached or detached apartments

based on (Kleerekoper 2016) 

Dutch Neighbourhood typologies



DNA of Dutch (Green) cities

Source: Kluck & Boogaard: Climate resilient urban retrofit at street level. Book chapter In: De Graaf-van Dinther (ed.) (2021) Climate resilient urban areas. Governance, design and development in 

coastal delta cities. Palgrave Pivot. Palgrave MacMillan, Chapter 3 by ISBN 978-3-030-57537-3, DOI 10.1007/978-3-030-57537-3

https://www.palgrave.com/gp/book/9783030575366
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“ClimateCafé is a field education concept involving different fields of 
science and practice for capacity building in climate change 
adaptation.” 

Climatecafe is …



“Tell me and I will forget, 
show me and I may remember; 

involve me and I will understand.” 

Confucius 

Climatecafe

Climatecafe is …



Research in Climatecafe



International

ClimateCafé: sustainable climate adaptation and lessons learnt: https://www.mdpi.com/2071-1050/12/9/3694

https://www.mdpi.com/2071-1050/12/9/3694


Show dont tell

36Engaging and involving citizens in water 
management in the Netherlands



Method



Workshops Method Workshop aim viusals

1 Storytelling Interviews with participants of climatecafe and 

additional with different stakeholders (government, 

industry, academia and civil participants) brought 

multidisciplinary viewpoints together and created 

new shared values that benefit Augustenborg to 

optimize the ecosystem.
UN SDG #17 Partnership for the goals, #4 Quality 
education, #11 Sustainable cities and communities

To enhance discussions regarding 

climate adaptation

2 Mapping climate

adaptation on

ClimateScan

Climate adaptations are mapped on the international 

open-source tool www.climatescan.org 
UN SDG #13 Climate action, #11 and #9 

Innovation and infrastructure

To give first impressions of urban 

resilience projects and examples 

of existing sustainable climate 

adaptation

3 Soil quality of NBS XRF method is used to measure the built-up of heavy 

metals in the topsoil of rain gardens and swales after 

20 years. A new method for cost-effective insights 

into the environmental performance of NBS. 
UN SDG #6 Clean water and sanitation and #15 

Life on land

To assess the built-up of heavy 

metals in the NBS in the study 

area

4 Water quality 

assessment of NBS

The (surface) water quality of all ponds in 

Augustenborg is measured by underwater drones with 

cameras and sensors. 
UN SDG #14 Life below water and #6

To scan water quality in this 

neighborhood, and gain insights 

into the spatial variability of water 

quality between different ponds

5 Hydraulic

performance of NBS

Full-scale testing of swales has been conducted using

sensors resulting in detailed measurements of the

empty time of these nature-based solutions
UN SDG #6 and #13 

To gain more insight into the 

hydrological performance of NBS 

in the study area

6 Heat stress mapping Heat sensors on bikes gave detailed information on

‘hotspots’ in Malmö where nature-based solutions

could be implemented to mitigate high temperatures
UN SDG #11 and #7 Renewable energy

To gain more insight in heatstress 

and the effects of NBS on urban 

cooling inside and outside of the 

Augustenborg area

Method



Workshop 1: Storytelling



Workshop 2: Mapping climateadaptation ClimateScan

climatescan.org before ClimateCafé (left) and after (right): more than 175 BMPs/SuDS mapped on the open-source 
nature-based solution platform www.climatescan.org. 

More detailed info: https://climatecafe.nl/2019/01/city-climatescan-malmo-will-be-held-10-14-june-2019. 

Before After

4 points >175 points

https://climatecafe.nl/2019/01/city-climatescan-malmo-will-be-held-10-14-june-2019


Workshop 2: Mapping climateadaptation ClimateScan



Workshop 3: Soil quality of NBS

Venvik, G.; Boogaard, F.C. Portable XRF Quick-Scan Mapping for Potential Toxic Elements Pollutants in Sustainable urban Drainage Systems: A

Methodological Approach. Sci 2020, 2, 21. https://www.mdpi.com/2413-4155/2/2/21

https://www.mdpi.com/2413-4155/2/2/21


Workshop 4: Water quality assessment of NBS



Workshop 5: Hydraulic performance of NBS

Dalfsen, The Netherlands Dalfsen, The Netherlands (Drought)



Workshop 6: Heat stress mapping



Conclusions
•Old men can be wise: 
•“Tell me and I will forget, show me and I may 
remember; involve me and I will understand.” 
•Doubt is the origin of wisdom
•We did learn from history

•The ‘S’ in SuDS and NBS makes sense
• Involve citizens…
•Lets share our challenges and solutions
• Join ClimateScan and ClimateCafe



Share your knowledge….. Find us, Join us!

Climatecafe.nl                                                              climatescan.org



Thank you

Share your projects, 

Move the world

ClimateScan.org

dr.ir. F (Floris) Boogaard PhD

professor spatial transformations: 

Floris@noorderruimte.nl

mailto:Floris@noorderruimte.nl


More tools (Open Acces)

1. Mapping Nature-Based Solutions Citizen Science ClimateScan: https://www.mdpi.com/2073-445X/10/1/5

2. ClimateCafé: sustainable climate adaptation and lessons learnt: https://www.mdpi.com/2071-1050/12/9/3694

3. Infiltration Capacity of Rain Gardens: Bergen, Norway: https://www.mdpi.com/2073-445X/9/12/520

4. Quick-scan mapping pollutants in SuDS: https://www.mdpi.com/2413-4155/2/3/64

5. Adaptation Planning Support Toolbox: https://doi.org/10.1016/j.envsci.2016.06.010
Frans H.M. van de Ven, Robbert P.H. Snep, Stijn Koole, Reinder 

https://www.mdpi.com/2073-445X/10/1/5
https://www.mdpi.com/2071-1050/12/9/3694
https://www.mdpi.com/2073-445X/9/12/520
https://www.mdpi.com/2413-4155/2/3/64
https://doi.org/10.1016/j.envsci.2016.06.010

