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Negative and Passive? Positive, ready for action?

share your talent. move the worlid.
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Content

DAY2 | Tuesday, May 8", 2018
1. Introduction

2. Climate adaptation 2.0
— BMPs

08:30-09:00  Arrival & Coffee
09:00-09:10  Opening
Opening Speech

Keynote
Keynote speech on stormwater management approaches and best practices in urban environment
By Dr.ir. F.C. {Floris] Boogaard, Hanzehogeschool Groningen [Delft University of Technology

X
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uccess storee e : 7 1n the iWater cities

Global Centre of Excellence on @ G Ove rn an Ce/partl CI patl O n
Adaptation ¢ | T: Cost effectiveness 10:00 - 10:45 P e s
Green Factor: a tool adjusted for stormwater management in the City of Helsinki (by Viling Evokari, City of Helsinki)
. . . . Development of starmwater-adapted green area planning tool (ZIPPI) for the City of Riga municipality (by tbc. )
3 . TO O I S (d | SS | m | n atl O n) Stormwater Management TOOLBOX by iWater (by Elisa Lahde, Aalfo University)

Moderator: ... City of Helsinki

4 . Take h ome mess ag €S 10:45-12:00  Key findings of the iWater project: Stormwater Management in the iWater cities

Stormwater management strategy elaborated for the City of Soderhamn (by the. )

—_— M 0 re | n fo City of Helsinki Storm Water Programme: lessons learnt and key conclusions (by Kajsa Rosquist, City of Helsinki)
Stormwater Management in the City of Tartu: our approach (by ..)

.

Integrated Stormwater Management Plan for the City of Jelgava: our approach, results and conclusions

- WO I'kl n g tO g et h e r? Qur succes story: Stormwater work in the City of Gavle

Moderator: Pilar Meseguer, City of Turku

12:00-13:00  Lunch

Analysis Ambition Action Worse case
climate
Anahysing vour areas Formulating vour ambition Policy and implementation

Long term



Challenges urban climate (change)

ChaIIenges urban climate (change): The Netherlands

Tropisch Nederland, 1975.

Beeld: Youtube

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

Tropisch Nederland, 1975,
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share vour talent. move the world.

Boogaard FC Cllmate adaptatlon from Gronmqen to Mae Phaem, Inaugural speech on Spatial Transformations — Water, ISBN 9789081935692 Kenniscentrum



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

e
Challenges in urban climate change
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https://www.globalcitizen.org/en/content/smog-filtering-bikes-china-air-pollution/
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Future? New cities
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Weinig énvloed op ecosysteem
onder drijvende objecten

Delftse architecten helpen bij bouw eeme djvende stad ter wereld S h are your ta Ie nt. move the world.

Een Delfts architectenbureau Blue21 werkt mee aan een bijzonder project.
Zij onderzoeken op dit moment de bouw van 's werelds eerste drijvende st...



]
But for now: Accept & Adapt

(mitigation for long term)
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Smart cities: we need a plan
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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

>1001 SUDS

13:30 — 16:30 Stormwater Study Tour
13:30 — 13:45 | Built sustainable stormwater management solution: “Spice Home™ parking lot
14:00 — 15:00 [ iWater pilot site Tornakalns, Riga
15:45 — 16:30 [ iWater pilot site Svéte River Flood Area, Jelgava
Guided by the teams of City of Riga & City of Jelgava

Do deltacammizcaric nezasit
Aetondarp




Space the urban

dense area?
Infiltrate with high

groundwater and

low permeable soil?

Cold climates?
sLong t§rm’?
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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 ...

for international knowledge exchange?

-----

What is it?

share your talent. move the worlid.



international knowledge exchange tools (Erasmus):
experience: interactive, V+A (augmented) reality, serious gaming, ...

P ——

Pressure cooker group
lood Free Manila november 2016
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Climate change adaptation -A new strategy for Gdansk waterfront:
SMART-water: Urban climate data collection

Sub-Urban % rauw FUL Delftﬂl. %.

share your talent. move the world.
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National climate adaptation
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Analysing vour area Formulating yvour ambition Policy and implementation
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Thailand, Bangkok

Flooding
Heatstress
Drought

Damage (cost)
Subsidence G Pt
Pollution B EO
Waterquality Johannesburg, Heaststress
(im)mobility

Opinion (social media)
.... etc

- Groningen, NL

shar

Taiwan, Tainan
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Example: Amsterdam
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e
Casestudies INXCES, share BMPs

climate specific challenges: from nordic to china
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Groningen, The Netherlands

Next: Bucharest?
Data....

share your talent. move the worlid.



Europe vb Copenhagen

The economy of adapting!

Damages over the next 100 year

Sea; 2-2.6 bill Euro,

Rain: 2-2.1 bill Euro.

Total: 4-4.7 bill Euro.
Adaptation measures

Sea 530 mill Euro

Rain: 800 mill - 1.1 bill Eure
Total: 1.3 - 1.6 bill Euro

‘am ”IHIF L

ki Wesave:  2.6-3.2bill Euro.
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July 2011 - damages Rea|ity check
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Place? Climate city approach
Multifunctionional and space for water _

« Mapping flooding/heatstress
* Buildings

Roofs

Green buildings
e Squares

Open areas
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« Roads
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Copenhagen

Swales near road copenhagen

Swale {wadi}
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Copenhagen

Watersquare copenhagen tasingen plads

Other categories (Diversen)
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https://www.climatescan.nl/projects/182/detail
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Nice pictures...But (how) do they work??

'S hertogenbosch, waterplein

Other categories (Diversen)
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https://www.climatescan.nl/projects/177/detail

e
Do SuDS work? Factor Time

share your talent. move the worlid.



e
Factor time

Sediment bassins

—

Permeable Pavement

ﬁ

(Bio) swales
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Constructed wetlands

share your talent. move the worlid.



|
Monitoring methods: Infiltrometer

Ring ©i0.30m

Doarlatende verharding

Cndergrond




% Think big
TUDelft
TV
WWW.TUDELFT.TV t“g;]

> » o) 006/209

Flood Fighter

1.037 weergaven s 2 S0 B DELEN =

https://www.youtube.com/watch?v=R14BajCwU6w share your talent. move the world.


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

New monitoring method: full scale testing ‘Flood Fighting’

Think BIG....

Various Dam Variations Used at the Different Test Locations (a) Impermeable barriers; (b)
Plastic wrapped soil core; (c) Soil-filled plastic bags. sha@re your talent. move the world.



Boogaard F.C. Stormwater characteristics and new testing methods for certain sustainable urban drainage systems in The Netherlands, Delft 2015.



http://repository.tudelft.nl/view/ir/uuid:d4cd80a8-41e2-49a5-8f41-f1efc1a0ef5d/

Results: Infiltration capacities: 20-342 mm/h

Zwolle - 256 mm./h Effen - 96 mm/h Dussen -85 mm/h

-

o 3 | D4
— | ::’“M‘ ’ ' e~ P

Boogaard F.C., Lucke T, Giesen N, Ven F, Evaluating the Infiltration Performance of 10 Dutch Permeable Pavements Using a
New Full-scale Infiltration Testing Method, Journal Water 2014.



http://www.google.nl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjcycmY8u7JAhVGYg8KHWR8AZ4QFggjMAA&url=http://www.mdpi.com/2073-4441/6/7/2070/pdf&usg=AFQjCNFQvqkNn5gqb2jAzaLHDaIhfja_ZA&sig2=ykfzq8ydqQLwVkEQ2U1_1g

e
Results

Infiltration capacity versus age of
permeable pavement around the world

EU ambition (194,4 mm/h, 540 I/s/ha)
—=regular pavement

=—=minimum capacity (RIONED, 2006)

=

S 4500 ——climate change ambition (60 mm/h)
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Age in Years
reasons for variations infiltration rates: age. construction type,

maintenance, variations in hydraulic ground conditions, pavement share your talent. move the world.
usage and environmental site conditions




e
Results

Infiltration capacity versus age of permeable pavement
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Maintenance is a major issue: efficiency factor in the order of 2-4

More research on different maintenance cost effective methods needed

VvVoor onderthoud

method, 14 IWA/IAHR international conference on urban drainage (ICUD), 10-15 September 2017, Prague.


https://www.climatescan.nl/uploads/projects/2111/files/232/icud2017 long term efficiency permeable pavement Boogaard Lucke Harten.pdf

So | wrote a book(s) about it....

Stormwatercharacteristicsand new
testing methods for certain sustainable
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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

international knowledge exchange tools (Erasmus):
experience: interactive, V+A (augmented) reality, serious gaming, ...

P ——

Pressure cooker group
lood Free Manila november 2016
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Climate change adaptation -A new strategy for Gdansk waterfront:
SMART-water: Urban climate data collection

share your talent. move the world.
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Goal: knowledge exchange on SuDS for
Books/Websites...International? interact?

telier GROENBLAUW  Zoeken Q  English

GROENBLAUWE NETWERKEN

voor duurzame en klimaatbestendige steden

Algemene informatie v | Thema's v | Maatregelen | Voorbeeldprojecten | Ontwerptool | Colofon | Contact

< %) Climate Adaptation Services OVER CAS PRODUCTEN PROJECTEN PUBLICATIES CONTACT B =

Projecten » Kennisportaal Ruimtslijke Adaptatie
Kennisportaal

Ruimtelijke Adaptatie

Waar begi Hulpmiddelen Voorbeelden Bibliothee ringsprogramma

Kennisportaal
Rulmtelijke Adaptatie

Home Waarbeginik? Hulpmiddelen

Sitemap  English  Helpdesk  Niewwsbrief

AL DN Bibliotheek  Stimuleringsprogramma  NAS

Home > Voorbeeiden >

Voorbeelden Straat nivieau

Waar begin ik? -

Dit isportaal biedt v
gebruikers ondersteuning bij het
klimaatbestendig en water robuust inrichten

van hun omgeving.

BN via de website ClimateScan .

Tips

.

oy
Flensburg

Een goede groenstructuur zorgt
een betere ventilatie van de stac
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Semi structured interviews: functionalities of a Web-
based international knowledge exchange tool?

Most stakeholders would like to have tools that are (top 5):

1. ‘do it yourself’;

Free (no registeration cost, free photo and film material);
Provide more detailed information (exact location);
Interactive (local and international examples, benchmark);

link to scientific research on SUDS (publications, links to EU
projects etc);

ok~ W

share your talent. move the worlid.




Method: provided tool for knowledge
exchange on suds: www.climatescan.nl

Faerder

Kaart  Satelliet

Legend

Click on a category to filter!

No filter

Swale (Wadi

Floating urbanisation (Drijvend bouwen)

Permeable pavement (Waterdoorlatende/passerende verharding)

Green roofs (Groene daken)

Subsurface infiliration (Ondergrondse infiltratie )

Hollow gully free roads (Duich: kolkloze wijk)

Problem area (Probleem gebied)

Settlement basin (Lamellenfilter)

Constructed wetland (Helofytenveld)

Stormwater qualily improvement (regenwater zuivering)

Other categories (Diversen)

Cultural Heritage (Cultureel Erfgoed)

Opportunities for adaptation (Kansen voor adaptatie)

Stormwater on privaie property (Regenwaler op eigen terrein)

Do it yourself / Urban Farming

Water siorage in the rural-urban fringe (waterberging in de stadsrandzone)
Monitoring with underwater drones (water quality and ecology)
Waterharmonica: biological link to change (well) treated waste water into usable surface water
Waterharmonica international- biological link to change (well) treated waste water into usable surface water
Construcied wetlands: GWT plants (source: Fabio Masi)

Watersquare (waterplein)

Klimaatboom

[ httos:/ fwww.climatescan.nl/#filter-1 Vater and Energy)

Learning by doing
Keep it simple
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‘cold climate’ Project example Bergen (Norway)

Bergen norway, sustainable watermanagement bryggen
Cultural Heritage (Cultureel Erigoed)

& >

-~ _ Y
Dl o
25

Description

The smie Is par of the historical World Herage Site: Eryggen in Sergen, on the wes: coast of Norway. The aversge
acnusl rainfel I Sergen 5 2,250 mvy and annus mean temperature of 7.5 °C. vaning from 1.3 14.2 °C.Ony
samles in this sree are predomicately used Increase the groundwster level and humidity In the top scil cost-efectvely
%o avod cxygenasan ana loss of Rig anic cuRursl deposits in e sudsurface. The study Swales consist of tao
grassag srees positcned side Dy side. Sach samie s agproximately 20 mlong. € M wios ana has an mverage sicce of
12. Tre sazies are orimary Nstaiec O captore and treat siormwater runot! from upstream 00% and roadwey

Samenvatting (Dutch description)

Images

Description
Downloads
Images

Movies

Books

Scientific papers
Link to websites
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|
Easy uploads (during fieldtrips ...)

 (android) App
- GPS
— Photo, category (description)

L in lin lin I 3 96 4 m 18:35
& Q
ClimateScan

Easier project uploads to climatescan

ClimateScan
Sotulion
o pPrGia Successful

The project has been added and the
pleturas have been uploaded.

ClimateSecan apo om snel te uploaden uw
klimaatprajecten ep climatescan.nl

2'%  NIEUWE FUNCTIES
- bug fix for showing images



high quality photos and
videos, docs, Iinks

Take it to the next level

share your talent. move the worlid.




Upload from desk: docs, links,
p|CtureS & mOV|eS HR, Gif, videos etc

From climatescan community

Y N YA
| Green roofs FRSiR AR

(source: www.climatescan.nl) ___ ‘e . 5"’

1
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. ——

o r-"-“"“*é_——‘ : . o S
..... ' Swales/ bloretentlon =

source: www.climatescan.nl *Q;‘sb*
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Results: >3000 projects

>10.000 international users (2 years)

Legend

Click on a category fo fiter!

www.climateScan.nl

Swiale (Wadi

Floating urbanisation (Drjvend bouvien
Permeable pavement (Waterdooriatende/passerende verharding)
Green roofs (Groene daken)

Subsurface infitration (Ondergrondse infitrate )

Hollow gully free roads (Dutch: kolkloze viik)

Problem area (Probleem gebied)

Setllement basin (Lamellnfiter)

Constructed vietiand (Helofytenves

Stormwater qualty improvement (regenwater 2uivering)

Other categories (Diversen)

Cuttural Heritage (Cuttureel Erfgoed)

Opportunities for adaptation (Kansen voor adaptafi)

Stormwater on private propery (Regenwater op eigen terrein

Do it yourse / Urban Farming

Water storage i the rural-urban fringe (waterberging in de stadsrandzone)

Monitoring with underwater drones (water quaity and ecology)

Walerharmonica: biological ink to change (well treated viaste water into usable surface water

>3000 SUDS/WSC projects

Construsted wetiands: GWT piants (source: Fabio Masi)

1

4270 Walersauare (valerplein
Kimaatboom

Land

Country Top 10

1. == Netherlands

if

United Kingdom
3. mm Russia

4. == United States
5. =22 Denmark

6. BN Romania

7. B0 Belgium

8. ™ Germany

9. (not set)

10. = Austria

Sessies

® 0000000 00000

4270 (
188
157
116

70
70
68
66
50

36

79,34%)
(349%)
(2,92%)
(2,16%)
(1,30%)
(1,30%)
(1,26%)
(1,23%)

(0,93%)

= the world.


http://www.climatescan.nl/
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Legend

Click on a category to fitter!

No fiter

Swale (Wadi}

Floating urbanis ation (Drijvend bouwen)

Permeable pavement (W aterdoorlatende/passerende verharding
Green roofs (Groene daken)

Subsurface infittration (Ondergrondse infiitratie )

Hollow gully free roads (Dutch: kolkloze wilk)

Problem area (Probleem gebied)

Setflement basin (Lamellenfiter)

Constructed wetland (Helofytenveld)

Stormwater quality improvement (regenwater zuivering)

Other categories (Diversen)

Cultural Heritage (Cultureel Erfgoed)

Opportunities for adaptation (Kansen voor adaptatie}
Stormwater on private property (Regenwater op eigen terrein)
Do it yourself / Urban Farming

\Water storage in the rurak-urban fringe (waterberging in de stadsrandzone)

Monitoring vith underwater drones (water quaity and ecology)

Waterharmonica: biological ink to change (well treated waste water into usable surface water

Waterharmonica internafional- biological link to change (wel) ireated waste water into usable surface water

Censtrucled wetlands: GWT plans (source: Fabio Masi)

Watersquare (waterpiein)

Kimaatboom

ENERGY (projects related to water and Energy)

waterbergings gebied (storage for water)

surface water storage and infitration (opperviaktewater berging en infitratie)
Kimaatadaptief groen

Rainwater harvesting residential (regenwatergebruik woning)

£ wre

nternationaal, citizen
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international knowledge
exchange tool on urban resilience and climate

proofing cities: www.climatescan.nl
F. Bocgasd!, ), Tipging', T. Muthanaa, &, Dully®, B Bendall!, ), Kiuck®
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www.climatescan.nl, can you infiltrate in Holland (/Riga)?
RS 1CUD-0412  Web-based

world.


http://www.climatescan.nl/

Target group: educational SuDS

* (Young) professionals

100% van het totaal aantal sessies 100% van het totaal aantal sessies
27,50% 33,50% 15,50% 12,50% 5,50% 5,50%
45,85% 54,15%
Female Male
Bl
18-24 25-34 35-44 45-54 55-64 55+
® @

More than 60% of the users is younger than 34 years users resulting in engagement with an important
target group: young professionals

share your talent. move the world.



Learning from SuDS:
Full scale testing

o e ClimateScan @Climate_Scan - 22 jun, v
ClimateScan @Ciimate_Scan - 4 apr Vv overschatten we het functioneren van #wadi ‘s en doorlatende verhardingen?
permeable pavement tested @ResilientRdam 50 @HollandWater locations: h2owatemetwerk.nl/vakartikelen/1... @ WDODelta @TauwNL @hanze

....... Bléne 3 Slams Al ome- A1AND e iblar A \acbyras A (AT A m\A
climatescan.nl/#filter-3 @amoudmolenaar @100ResCities @OostraA @TauwhL @Waternetwerker

& Vertalzn uit het Engels

o " ; world.



oo
Vintage SuDS: social media

@ Clil_nateScan

@Climate_Scan
#SuDS are sustainable: 20 years ago the first
#swales were constructed in Netherlands,
time to look back. #Greeninfrastructure
#SmartCity

& Vernalen uit het Engels

T

07:34 - 25 aug. 2017 vanuit Amsterdam, Nederiand

share your talent. move the world.

28 retweets 26 vind-ik-leuks z



VI n tag e S u D S P'anfri op @Climate_Sca

vintage #Swales/#SuDS challenge

4 Ardler 1945

le location (original watercourse)

%
17



https://twitter.com/hashtag/Swales?src=hash
https://twitter.com/hashtag/SuDS?src=hash

e
Vintage SuDS

22-5-201 2 OO 5

world.



R
Innovative SuDS & EU projects

@ ClimateScan - @ ClimateScan

N1 - -~ A
@Cimate_Scan @Climate_Scan

usipg sheep for low cost sustainable D £ fBoscoVerticale #5ponge2020 is
maintenance of sw_ales? . re === climatescan.nl/projects/1476/ ...
Cllmatescan.nI/prOJeCtS/201/d... Flnd >1000 #Clil‘natechange #Spongecity

#SuDS #urbangreen on climatescan.nl #GreenlInfrastructure #naturebasedsolutions

& Vertalen uit het Engsls

T v RS
e~ interreg A

' 2Seas Mers Zeeén

w59 'y sPoNGE 2020 B
'- NS (Reiats Nange

-7 jul 2017 vanuit Amsteiveen, Nederiand

z e ’ @ [\ Jo
8 retweets 5 vind-ik-leuks 6 ’ ‘ . ’ Q e . = -4 RIGAS DOMES 2
e a0 PILSETAS ATTISTIBAS
13 retweets 5 vind-ik-leuks Q - DEPARTAMENTS
& Gameente Leiden Rasiliznt Rotterdam, Stad Antwerpen an 7 anderen

T
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Top views on climatescan (info BMPSs)

Green infiltration zone/ rainwatergarden amsterdam
(bio) swale (Wadi)

Goot- en kolkloze klinkerweg, westerbouwlanden te

nieuwleusen
Hollow gully free roads (Dutch: kolkioze wijk)

Succeashl

Tha project has bagn added and tha
pictures hawve been usloaded

Description Downloads

No cownioads addea

Crewes wt I3 Apr 21T
Een primaur voor Amsterdam: sen walerbergende Jroensirook, die nu 55,000 Iher e straks Zeifs 420.000 iber anter

Description Downloads k2 Szvangen. an =1 334030 2073t dat ananars gean waleroyariest nescen bf hasoulen endasg ooent )
wetncuder Uda Kook ¢e Qroensyook s een woonalk op de Zuldes. Het is e serste b 2in soort In Necerand Websites
7 92 nlsUnSoum R WeSeroouanTan Wondt Remelyaisr 2ITntossr AfpE 08nd over Ca weg. Dezs weg hasfigeen o dowaicts aied Wethouder Udo Kook (ister): *Wye zien dat het steeds vaker hard regent, en cat leidt tot watemyernast zosks
Sock, geen kaken maer ligt alleen iets hol Sandverangingen laten hat water vrij naar het green en opperviskisasier - ongergelopan kelders. Deze grosnsyook Ziet or Simpe UR. masr 2ogt nvoor dat de kelders In Jeze buurt nist mesr Waierpegende grosssirock voor droge voeten op de
stromen, Websites onderiopen. Een pracklip nitatie?, helemasl omdat het reladet weinkg kast * Omdet de groenstrook 35 centimeter Zugas

Inger Igt dan de cmpeving. kan hj repemyater opvangen van de wegen en de daken in de tuurt. De groenstrook kan
Derging en daame stroomt

No wetskes added raingeoot. infitratiestrokan met bovengrondse cpsiag
Images 1 e2n hoosoul 2eMs mven s ean beek verandersn. et water SR maximaal 24 Lurin

et isngzaam weg naar het oppendaktewster en infifreert het in de bodem. Als bij een Zware Dot de strock dreigt i

~ A 3 voor & v nOp ce
Contribute everstaman, straom: net vis sen Jverstort het riccl . D VCarkam® det het aster de Muizen In strocm. Het usieke
7 S e proecs 28n Je Srook IS g8t het cpvangen van water wendt gecomiineend met een hosgweartige ndchiing ven hetgeoen. Qe
GrDRmSiroak s Depiant mat plantan die tagen y=a] watar KUNNe® a7 hat nae jsar gross 200, De panten cunnen zais Sehprook Infitratiesiroken neet boveng rondse cpsien
een tidje onder water stasn. Oe gemeente en Watemet wilen deze Qroensirock 0p meerdere piskken In de stad
eanieggen. De naterbegende groenstrock wordt vanmidday om vier uur oficieel gecpend. Hj it op de Zuldeifke Contribute

‘Wandeme), 0o de krulsing met de Gaasterandstrast De opening s openoear.

/ 52t 0 o

Images

Videos

share your talent. move the worlid.




international knowledge exchange tools (Erasmus):
experience: interactive, V+A (augmented) reality, serious gaming, ...

[ ——

| Climate change »* __ation-a new strategy for Gdansk waterfront mm
4 53

HCITE - °
T - ) " SERIOCUS
City Scan y - Gg" ING»

Climate change adaptation -A new strategy for Gdansk waterfront:
SMART-water: Urban climate data collection

-

Water quality monitoring

f



Cityscan:

Urban floods

Mapping floodings and e

Measurements on

infiltration capacity infiltration capacity (see
measurements with next paragraph
° . infiltrometertest ° map with measurements
The City Climate Scan o e
. figure 1 and 2
methodology: to measure, map,
. Dynamic and static e Map with heatstress in the
Scan and aSSESS dlfferent measurements of urban dense and green

parameters that provide insight

temperature on several
surfaces in the urban

. ope dense area with
IntO the VU|nerabI|ItV Of urban heatcameras a:d

areas and neighborhoods.

For the Rotterdam City Climate
Scan (September 2017), the
following challenges were
selected: risk of flooding, heat
stress, water quality (micro-
pollutants and plastic waste)
and air quality.

5/22/2018

urban

urban

waterquali

ty mirco

waterquality marco

polutants; plastic waste

5
- 4. -
Do SN
. %
oy

apps and teststrips and e
underwaterdrones with
camera’s and sensors

method’

type and amount of

‘square

plastic
determeined at 1m?2

| VAKARTIKELEN

the o

waste is e

areas in the city

maps with results of grab
samples of nutrients in
urban water

3D-scans of waterquality
with continuous sensors
with
pollutant sources

indication of

detailed insight in waste
per m2

optimized method to be
used at projects in Ambon
(Indonesia) and Cebu City
(Philippines)

INTERNATIONALE CITY CLIMATESCAN ROTTERDAM:
ONDERZOEKSRESULTATEN KLIMAATADAPTATIE

Geschreven door Floris Boogaard (Hanzehogeschool Groningen, Hogeschool Rotterdam, Tauw), Rick Heikoop, Kaj van de Sandf,
Tiimen den Oudendammer (Hogeschool Rotterdam), Arjen Qostra (gemeente Rotterdam). op 25 januari 2018.

-

N DAY 1: WHAT IT MEANS

l TOBEA ,RESILIENT
aTy”? |

De ‘internationale city climatescan’ is een nieuwe methode om bewustwording te creéren over klimaatadaptatie.

Hierbi n de huidig n klimaatadaptatie in een stad en de ambiti
P

e


http://www.climatescan.nl/

* https://www.youtube.com/watch?v=S2rLYT48Vrs

; 42 e sh
» o Hanze Y t-tmp \
7 University of Applied Sciences <§c& —— fj}s
b GOANSK UNIVERSITY

OF TECHNOLOGY
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for life \."‘,' Ta uw

Impression city climatescan Rotterdam
veergaver the world.




Airquality
Method Results
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heatstress

Method

Results

‘7 ...NI]megen Qle;daagsé, woensdag 20 juli 2016, dag 2, het wordt een hele warme dag..:.

laag groen en bomen
7 . water en wind
/ /| verhardgeen bomen e; L
verhard, geen bomert / serhady ggpn toman. -
o ears - ;
/ / /

/ ' / bomen en schaduw

.
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Floodmodels: infiltration capacity

Method Results

The Infiltration Capacity of
urban spaces were measured
at multiple locations in the
city. The open green spaces
show a 3-6 higher infiltration
rate that paved areas. From
detailed flood maps and
flood models, locations have
been selected to implement
green and blue measures
BMPs.

7" r talent. move the world.



Waterquality

Method Results

el =¥ iJ.g."_'.

ST TERARY L

Parameters that were assessed in Rotterdam are: urban
water quality (several parameters such as: nutrients, ph,
conductivity, temperature, turbidity, oxygen), and waste
pollution (plastic waste).

i i share your talent. move the world.



Map BMPs
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Results of other challenges

The hanseatic city challenge

Other categories (Diversen)

An Innovative Climate Adaptation Measure: The Hanseatic WaterWall

Hanseatic WaterWall® &

d“' in ho,,, Description Downloads

Harsastc Oy Chalange How cas we bast cooiect e Hansasss Toans apainst clivats changs stacis™ That s the No counioecs adzed
uastcn &t the heert of the Hansestic iy Chalenge The first <anseasc City Craliengs s taiing ot As pre-svent of y
#°d during the Intemational hansestic days Is Kampen, student teams wil wark oct & challange during & twe day Websites
oeassore cooker svent This chalengs s soo.t how 1o e win the sfiacts of cimats change In fair ansestz oty
de nieawe hanze onie
' { Images e hansastc 12npe
I L & te hansz days general ink
: 5 ’ 4 [ 3 \
y 3 » - > egitie Zon majazine or 5 ‘waler connecs’
hanze: Gronlagen In Fnaie
d y " , Contribute
4 e / act b projes
: ; ’
. . 2 i

Connecting through

muklfurtthonamy HoULUL o
i i‘ Unused Personalised Personalised Videos

Facade Water Storage  Interactive Art n
£ s f

22-5-2018 Kenniscentrum NoorderRuimte bureau NoorderRuimte share your talent. move the world.
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Challenges in urban climate change

Help out with your knowledge
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g-Filtering Bikes Are Giving People in China Clean Air ‘
Too good to be true?
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https://www.globalcitizen.org/en/content/smog-filtering-bikes-china-air-pollution/

oo
International triple helix Cityscan:

The City Climate Scan method was tested in different cities around the globe with groups of young professionals
and stakeholders in rapid urban appraisals. (Philippines, Indonesia, Taiwan, ...)

Pressure cooker group

MakeAGIF.com
-

MO Apertl £ 1TE At ZOTE >
Chwmrrimmgg e, Mot s bt

@ Springer SHA R

Research results of a new governance method in climate
adaptation; the international City Climate Scan

Floris Boogaard®, Rick Heikoop?, Michael Bosscher®, Olof Akkerman®

'Harge University of A pplied Science, Spaial sramPmemion, Gronicgen, Neherlands
*Univer sity of spplied science Rosserdaw, The Neherlands

Summary
Cities are becoming Increasingly vulnerable to climate change and there is an urgent need to
become more resilient. This research involves the development of the c:;y Climate Scan re yo u r ta Ie nt' m ove the Wo rl d -

methodology to measure, map, scan and assess different parameters that provide insight
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Messages to take home

Think positive
« We share challenges lets share solutions
« Climate adaptive strategy: A"3

« Cost effective multifunctional long term urban planning

« Use international knowledge exchange tools

e Join. More Info?

share your talent. move the worlid.



THANK YOU...

see more?
www.climatescan.nl

twitter.com/Climate_Scan

floris boogaard
@FlorisBoogaard Volgt jou

Sustainable watermanagement
consultant, professor applied science,
researcher, Life is what you make it...

Linked mﬁl Account Type
Home Praofile Contaci

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

BERING %

TONGZHOU 3

RANSIT-ORIENTED DEVELOPMENT
SMART MICRO CITY

IS EREHETESHTEMER -
RCH BY DESIGN ON TONGZHOU NEW

S EAST STATION AREA & QINGHE RIVER
TR I 3 i T RS

2 "' Lectorale rede Rui elijke
> Transformaties - Water

share your talent. move the worlid.


http://www.climatescan.nl/
mailto:Floris@noorderruimte.nl
http://www.hanze.nl/+31651556826
https://twitter.com/FlorisBoogaard
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Suggestions: floris@noorderruimte.nl
use/register (free participation and scientific
results): www.climatescan.nl
Follow: https://twitter.com/Climate_Scan

Linked ﬁ@ Account Type

facebook Soikh — orid.
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Green roofs

(source: www.climatescan.nl)
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Swales/ bioretention

(source: www.climatescan.nl)




Malmo, sweden with constructed wetlands in gully free
area

Hollow gully free roads (Dutch. kolkloze wijk)

Craaned at 22 Mew 2014

Description Downloads
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https://www.climatescan.nl/projects/198/detail

Ekostaden Augustenborg
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multifunctioneel

§= ST | I

LR T

CAmak 5oy
-
L -
L -
R a
-
. pmanlim -
ANE
. -
: ° <
g orian -
Py ;
4 |
¥ | vmamske sekcing b 1
®
°
L J
RS
P 5
o = bt
® » =
-
- 2
: 2N
Y
L4 .-
® f
®
LR
Py
wayme|
v
T

v

TR DU T S ST DT 1 S e d e

Tn’ngu

Rk o S T D T S OO e g T e

‘sustainalbe building Azie’
« Solarpannels

* Wind energy
Phytoremediation

PP

Kosteneffectief (aanleg en beheer)
Hoog rendement
b L J Minimaal beheer
! Lange levensduur
Minimaal ruimtegebruik
Multifunctioneel
Duurzaam (materiaal gebruik)

(Inter=
Innovatief/creatief
Flexibel, modulair
Informatief
Educatief

Sociale adhesie

e
.... Watwel?
araninsts

st

Wishiedns

t world.


https://www.climatescan.nl/projects/222/detail
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https://www.climatescan.nl/projects/136/detail

Waterstorage, purification and infiltration Holland:
Purmerend

€ C O On ‘warw.climatescan.al/pro

Wadi purmerend
(bio} swale (Wadi)

T B cvece - =]

Description Downloads b i A e s
Dé st in Purmmend i i 2014 {62 10 jaar 1z Adreg) oadiwanan 3 prabipiten om hed Inaac ar . " ) e
ussubsci st Snctnreres be bagsien o e < e o 3 P 2
Websites ] D T

Samenvatting (Dutch description) o webstes adae . a » °
Images . i -

b4 |

. ™

s o

o JiT%
- . - 3 3

[

.. "
Videos . X 8 =38

[ ]

e g ]
. -
L 2= a

° \ < L]

- =

. &

! =

B XLS171007104415 5l A ansactions o - achure-Havenlof._odf : vear hifarm & eNIL verklarina-d. share our talent. mbve the World.
~ https: /lwww.climatescan. nl/prqects/ 1/detail y



Example Amsterdam
SUDS & constructed wetlands

cure | httpc Swaw climatescannl/'sfiter. narizor

Floatlands lijnbaansgracht amsterdam
Floating urbanisation (Drijvend bouwen)
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Floating green

Floating urbanisation (Dnjvend bouwen)

Description Downloads = ko
£g No gownioads 3adec ——3 5 o 3
< e . = Ry
Websites o iz A Il T R AR
Samenvatting (Dutch description) No webs ta: 30083 o RN N (3 e
Float Lk - ] > ] =
Floatng green 4 o
. ® L T 4
Images ° ° 5N "
H v 4 L A\ s
5 z
s . L J
- L J = =
et £ > .;...-:. .....
2 p
-
H
. At
:"‘,‘

, , , share ydur' talent. move the world.
https://www.climatescan.nl/projects/2127/detail



Climate adaptation 2.0

In manila zijn diverse drijvende woningen gebouwd
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Internationaal voorbeeld: Flooding?

Major flooding in Beijing after the heaviest rain storm in 60 years

Coal T , - = X

22-5-2018 S %\,

P .
e telegraphico.uk/news v




22-5-2018

Budget: Quick wins

Major flooding in Beijing after the heaviest rain storm in 60
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Web-based international knowledge exchange tool on
urban resilience and climate proofing cities:
www.climatescan.nl

1 1 2 3 4 5
F._Boogaard , J. Tipping , T. Muthanna , A. Duffy , B. Bendall , J. Kluck

1
oHanze University of Applied Science, Spatial transformation, Groningen, Netherlands

3aNTNU, Department of Civil and Environmental Engineering, Trondheim, Norway
gAbertay university, Urban Water Technology Centre, Dundee, United Kingdom
The River Trust, water governance, Cornwall, United Kingdom

University of applied science Amsterdam, water, Amsterdam, Netherlands

ClimateScan
@Climate_Scan

climatescan.nl promotes international
knowiedge exchange on #urbangreen
#greeninfrastr e #5uds

Hanzehogeschool PALS)
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Conclusions climatescan

* Results:
« >2000 projects and >5000 users
« Most impact/interaction with social media
« Twitter, facebook, instagram
* Most appreciated:
* Free/Open source
« Manage your own categories/BMPs
e Threats:
« No coordination/international format
« Most used for:

« Workshops, international field visits, EU projects
(literature, dissemination)

 also: contests, benchmark, vintage SUDS

share your talent. move the worlid.



Next steps (changes for cooperation)

« Updates
— Format, App
« Analyse data
— Most viewed projects
« Setting up climatescan community
— Enable contact between users
* New International projects ‘wp dissemination’

e Suggestions/ cooperation: floris@noorderruimte.nl

— use/reqister (free participation and scientific results):
www.climatescan.nl

— Follow: https://twitter.com/Climate_Scan

share your talent. move the worlid.


mailto:floris@noorderruimte.nl
http://www.climatescan.nl/

Example trlple helix prOJect RECONNECT: competitive and innovative project featuring 36
international partners, 16 international advisors, 44 letters of support, 10 Demonstration sites in Europe, 4 European
and 12 International Collaborators.

Budget: 14,5 KEUR

24
. . UNIVERSITE DE NICE SOPHIA ANTIPOLIS
RECONECT aims to contribute to European Enclosure Partners ']I-'}Z-iE UNIVERSITY OF EXETER France
reference framework on Nature Based Solutions L CHTING IHE DELFT oo Knadom RAMBOLL DANMARK AIS
. . . Denmark
(NBS) by demonstrating, referencing and upscaling ~ Jeteriands e S oy ¥ SUNWAY CAMPUS .
large scale NBS and by stimulating a new culture for [ scrE DN VERSITAET e Denmark
' . . , . Germany HYDROLOGIC RESEARCH BV 27 N
land use planning' that links the reduction of risks % Netherlands Ente Parco o Poroino
. . . . . 15 tay
with local and regional development objectivesina  TAUW BV G1SIG GEOGRAPHICAL INFORMATION SYSTEMS 28
sustainable way. To do that, RECONECT draws Netherland i VATIONAL GROUP ASSOCIAZIONE o IONALE DEHEE RICEREHE
. ’ etneriandas Italy Italy
upon the network of carefully selected i £ SDBNRE KOMMUNE
INTERNATIONAL WATER ASSOCIATION %FL%SKPIE»J‘SAlﬂiEF;gSII&I\IAﬂ-KNE CENTRUM EKOHYDR@En@n?ﬁk
Demonstrators and Collaborators that cover a range ~ Jntedingdom 30
‘e . .. g ZUROSENSE BELEOTOP N.V ?;)Iand Regional administration Varna
of local conditions, geographic pharacterlstlcs_, Belgim a Regionalny Zarzad Gospodarki Wodel w Warszavie Buigaria
governance structures and social/cultural settings t0 i ionaL cHENG KUNG UNIVERSITY ig "":_I —— ERASHUS UNIVERSITEIT ROTTERDAW
successfully upscale NBS throughout Europe and Taiwan ek eonal AR 32
. y p g . p . L7JNIVERSITAET INNSBRUCK ngnmark Preduzece za projektovanje, inzenjering i konsalting
|n'[ematI0na||y The RECON ECT COI’ISOFtlum IS a Austria FAC[.JLTY OF CIVIL ENGINEERING Q/Zﬁ;i;:ONSALT DOO, Beograd(Vracar)
transdisciplinar rtnershi tween r rcher 8 Serbia 3
. a Sd SC p a y pa e S p be ee esea C . e S’ BQSXQEKS TEKNISKE UNIVERSITET IZD(I)?ONING DHI d.o.0. HELMHOLTZ-ZENTRUM FUER UMWEL
industry partners (SMEs and large consultancies) : Croatia TFORSCHUNG GMBH - UFZ
. . ermany
and responsible agencies at the local and FREIE UND HANSESTADTHAMBURG L BRO AND AGRO INFORMATICS INSTITUTE 34
. . . 10 Thailand Instituto Tecnologico de Aeronautica
watershed/regional level dedicated to achieve the - " 2 Brazi
H H g\ggﬂ]c'a Catalana de FAigua Black Sea - Danube Association for Research and Devé%pment
desired outcomes of the project. o Bulgaria HOFORAs
enmar

gggirr(])meteorological Innovative Solutions Sﬁ@rﬁjsMQM%Jﬁ/‘ ent. mowe th e wWo rl d
Netherlands gAFENCITY UNIVERSITAT HAMBURG
ermany



1001 eco based
solutions
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www.climatescan.nl
welcomes Texel

with 10 new climate
adaptation projects

Energy floating
Energy floating
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INXCES: Network & Dissemination

INXCES develops new innovative technological methads for risk assessment and mitigation of Dissemination and communications of INXCES findings has been conducted both on secial media
extreme hydrodlimatic events and optimization of urban water-dependent ecosystem services,  through Twitter and Facebook, through the INXCES website and the regular news updates, and in
The overall objectives of INXCES is to develop new innovative technological methods for risk academic and end-users communities through participation in conferences. Half way through the
Al yt ) mitigation of extreme hydrodlimatic events and optimization of urban watan project INXCES has been presented at a wide range of a:fnferencu :tw\ded by diverse
dependent ecosystem services at the catchment level, for a spectrum of rainfall events. It is widely 2udiences.The results from INXCES have been published in 12 peer-reviewed journal papers.
acknowledged that extreme events such as floods and droughts are an increasing challenge,

parvcularly in urban areas.

Inasny Commact infa
Principal investigator (P Tose M. Muthanna (tone muthasnad@nemy, wo)

Acpl
~ Michael By

e #

JP MEINY i 2Ey Qe UT I o TARNCES

Sevemoee and Technology U Imatic Events

Kenniscentrum NoorderRuimte bureau NoorderRuimte share your talent. move the world.



e
The need for INXCES

INnovations for eXtreme Climatic EventS

INXCES is a result of COST, the partners are:

Technical University of Civil Engineering of Bucharest (UTCB-CCIAS)
the Norwegian University of Science and Technology (NTNU)
University of Applied Sciences Groningen (HUAS)
Lulea University of Technology (LTU)

the Geological Survey of Norway (NGU)

relevant workpackages:
* technological innovations and tools
* Dissimination and Outreach

Activities

LULEA (SWEDEN) B(:;:ﬁ:?i; BERGEN (NORWAY)

.Twitter: INovationXCES
Facebook INovationXCES
Research Gate: INXCES

T e |

GRONINGEN (THE

CES

| LRt
eXxXtreme g ||'-n—\ L Y '1

NETHERLANDS)

share your talent. move the worlid.



https://www.hanze.nl/eng
https://twitter.com/INovationXCES
https://www.facebook.com/groups/1576553089309266/?fref=ts
https://www.researchgate.net/project/INXCES-INnovations-for-eXtreme-Climatic-EventS
https://www.linkedin.com/in/floris-boogaard-64b2212
https://www.researchgate.net/profile/Floris_Boogaard
https://twitter.com/FlorisBoogaard

Flooding

Heatstress

Drought

Damage (cost)

Subsidence .

Pollution Mapping
Waterquality :FIOOdmg
(im)mobilty | ey
Opinion (social media) “Air quality

. etc




Several other functions

workshops

- \ﬁ Hanzellconiscentia

~~ University of Applied Sciences

CENTRE GDANSK UNIVERSITY
OF EXPERTISE OF TECHNOLOGY NoorderRuimte

City scans

@ riopocseee .
@FlorisBoogaard

laatste colleges/presentaties 2016 met water
wetenschapsquiz #waterplein @hanze
@tudelft @ RIONED @STOWAdeltaproof
more info: climatescan.nl

)

[:

Welk waterplein ligt niet in Nederland?

preseeyeny) y Qu|z 1e world.



Using social media for calibration of models

. 27ju|i 2014 “flooding’

: $93118138 ees. From 1742014 1LI700AM urch 10270018 ERAOMN.

Legend
@yateroveriast
In u-pomw
Cardinal v
Time points:

L i) et

Het Parool

HOME AMSTERDAM  STADSGIDS

S s - e

VeelwateroverTastin
Amsterdam

Radarbeeld 11:50 uur. Zwaarste buien in een strook van
Amsterdam naar Den Bosch

Searched in: 3117646 tweets, From 7/26/2014, 11:37:00 AM
Found 14429 tweets with "wateroverlast” (0.463%)

Searched in: 3117646 tweets. From 7/26/2014, 11:37:00.,
Found 14429 tweets with "wateroverlast” (0.463%)
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National climate adaptation
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n n n n n n The Rivers Trust @theriversirust - 23 u
Dissimination: Fieldtrips
. @YorkDalesRT of our trip around
constructed wetlands in Amsterdam
youtu.he/Sfl0mngUttc #WaterCOG

The webtool has been used during international fieldtrips with participants el
from countries such as Denmark, Australia, UK, Sweden, Norway and USA.

Wetlands Amsterdam

in
Constructed wetlands in Amsterdam for WaterCog
transnational workshop in Amsterdam For more

* information check out: www.climatescan.nl https://...
youtube.com
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international knowledge exchange tools (Erasmus):
experience: interactive, V+A (augmented) reality, serious gaming, ...
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Climate change adaptation -A new strategy for Gdansk waterfront:
SMART-water: Urban climate data collection

share your talent. move the world.
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Water quality monitoring
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Waterbergende rotonde

Watersquare (waterplein)

Cremes 8t 31 Aug 23517
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Top views on www.climatescan.n|

Goot- en kolkloze klinkerweg, westerbouwlanden te

nieuwleusen
Hollow gully free roads (Dutch: kolkloze wijk)
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Green infiltration zone/ rainwatergarden amsterdam

(bio) swale (Wadi)
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Map BMPs

More than 25 climate adaptation

Best management practices (BMPs)

mapped on www.climatescan.nl.

Some of the BMP’s have been
tested: infiltration rates permeable

pavements considered very low.

The discussion of this and other
results in the triple helix
consortium has led to a detailed
strategy for the city to be more
resilient.
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