Tauw 9/25/2014

The effect of floating urbanisation on

ecology and water quality

F.C. Boogaard(2)(4), R.E. de Graaf(1)(5), M. Dionisio Pires(3), V. Sazonov(1)(5),
R.L.P de Lima(1)

(1) DeltaSync, Delft, The Netherlands; (2) Tauw, Amsterdam, The Netherlands; (3) Deltares, Delft, The
Netherlands; (4) Hanze University of Applied Sciences, Groningen, The Netherlands; (5) Rotterdam University
of Applied Sciences, Rotterdam, The Netherlands

2
Es‘iry of Applied Sciences TUDelft

Delft University of Technology

@ Tauw deltasync ”.‘P“i".“%“ 4 =

WATERBASED URBAN DEVELOPMENT Grining

e [ Gemeente water@net

e Q r" &VALORISAUEPROGRAMMA T o
b ,-’\\3 el o 8 5 : \Jromngen [JFlexBase
Delfland | 2 Gemeente Utrecht P Aquademia =5}~ Gemeente Rotterdam \)

AResearch questions

AEffect on water quality
AFirst inventarisation
AMeasurements

i Innovating approach
i First results

AMore info?
AKnowledge exchange
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Objectives / Research Question

AThe impacts of floating urbanization on water quality
and ecology are largely unknown by water authorities
and municipalities (needed for policy framework and
regulations).

AResearch question: What are the (negative and
positive) impacts of floating urban development on
water quality and ecology?
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Research method

AlLiterature review
Alnventarisation
AField visits
ASurveys
Aworkshops

AFirst Measurements
[Several case studies
[Case 1: Delft
ACase 2: Groningen
[Case 3: Amsterdam
[Case 4: Utrecht
Iase 5: ¢é. Suggestions?

AOutput
MReport on detailed research
gool for international knowledge exchange
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Literature review

ANot much literature can be found on the effects of
floating structures on water quality
A'Some monitoring but:
A Research under structures is complex

A Research method ineffective: grap samples
A near and out the structure

Aé. Research needed

Response of Pelagic Fish to Floating Structures -
in New York Harbor .

Kemnet W, Able and Thomas M, Grotues:
Ruigers Universty Marne Fied Staton

inventarisation

http://www.climatescan.nl/

ASome examples climate adaptation/mitigation

Waterwoningen Warande, Lelystad
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Delft, Hamaschpoider
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Fioating residence, Manila, Manila Bay
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http://www.climatescan.nl/

ASome examples: floating structures
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Floating houses

Warande, Lelystad Meerstad, Groningen
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FloatingGreenhouse, Naaldwijk

w Built in 2005

w Floating green houseélesigned as a presentation and
exhibition space (600 m2).

w Floating platform sizeé900 m?2

w Built on a pond of around 140002

Noorderhaven, Groningen City
Center

Total Noorderhaven ared:0800 m?2
Area not covered with boat€600 m?
Percentage of the harbour covered: 43%
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Floating Chinese Restaurant, Rotterdam

w Floating Chinese Restaurant and Hotel (De Gouden Wok)

w Covers na area of around 1766

w Located in an harbour (part of the port of Rotterdam) of
around60000 m?2

Floating Chinese Restaurant, Amsterdam
(Sea Palace)

w Founded in 1984 (first floating restaurant in Europe).
w Covers an area of arours®0 m?2
w Located in an harbour / water course of arousido00 m?2
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Water Quality Measurements

AHow to measure under the structures?

ATo study the effects, an underwater remote controlled
drone equipped with several sensors and a video
camera was used. Data has been collected from
several location in the Netherlands.

Method: Water Quality Measurements

Drones for monitoring water quality and ecology

Attached Equipment:
(1) In-situ TROLL 9500 Sensors:
* Nitrate and Ammonium ISE
* Rugged Dissolved Oxygen
(2) CTD Diver:
* Temperature
* Pressure
¢ Conductivity
(3) Diving light
(4) HD Video Camera (GoPro 3+)
v
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Start video

The effects of floating
urbanisation on the water

quality and ecology

Results: Floatin@avilion, Rotterdam

A Built in 2010

A Venue for events

A Covers a surface of over 1600 m2

A Built on a harbour of around 230000 m2
(Rijnhaven)
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First results: 1 day (Rotterdam)

dynamic measurements short term

AThe data from the sensors allows to see how the water

guality parameters vary under floating structures.

Data from the sensors in open water,
Floating Pavilion, Rotterdam (28 August 2014)
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Data from the sensors under the
Floating Pavilion, Rotterdam (28 August 2014)
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First Results: 3 days (Amsterdam)

Static measurements long term

Avariation but no effects

Watartemperatuus - Steigaredand meting 2
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