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Abstract

Because of the unstable and deteriorating state of the
Amsterdam quay walls, temporary safety measures are
being taken. Within these temporary safety measures
the municipality of Amsterdam is developing temporary
nature. This development can benefit Amsterdam citi-
zens’ wellbeing. Yet, there is no clear plan on what will
happen to the temporary nature when the temporary sa-
fety measures will disappear.

This BSc thesis is a research on how the temporary
nature can be extended on the Amsterdam quay walls
while benefitting Amsterdam citizens’ wellbeing.
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Eventually the products of the research through design
will be used to answer the research question and hope-
fully realize the objective of this BSc thesis.



Introduction

Hundreds of canals have been part of the history and
identity of Amsterdam for ages. Unfortunately a big part
of the quay walls are in bad shape. Over the next 20
years 200 kilometers of quay wall need to be renewed.
Not all quay walls can be renewed at the same time,
therefore temporary safety measures are taken (Bac-
kerra et al., 2020).

Another problem in Amsterdam is the wellbeing of the
citizens, which is affected by a multitude of reasons
(Kolokotsa et al., 2020). The city is too crowded with
not much personal space for inhabitants, there is a lot
of pollution and nature and biodiversity loss, and there
is an urban heat island effect.

The temporary safety measures have a prior function
of being supportive and do not add social and environ-
mental value to Amsterdam citizens’ wellbeing in the
first place, nevertheless the municipality of Amsterdam
wants to make the quay walls as green and liveable as
possible during the temporary safety measures, bene-
fitting the wellbeing of the citizens as much as possible
(Backerra et al., 2020).

The temporary nature on the temporary safety measu-
res can improve Amsterdam citizens’ wellbeing, but
what will happen to all the newly developed nature when
eventually the temporary measures will disappear? The
municipality says they aim to maintain the newly deve-
loped nature as much as possible when the definitive
measures will be taken, yet there is no clear information
on how this can be done (Backerra et al., 2020).

By combining design and academic research, the ex-
pertise of a landscape architect can provide informa-
tion on this subject and give design guidelines on how
to tackle this problem in Amsterdam and maybe even
other places.

Thesis Statement

The objective of this study is to extend the temporary nature on the Amsterdam quay walls
while benefiting Amsterdam citizen’s wellbeing.

Research question

How can design extend temporary nature on Amsterdam quay walls while benefitting Am-
sterdam citizens’ wellbeing?

What kinds of temporary nature on the Amsterdam quay walls are there?

How can nature benfeit the wellbeing of Amsterdam’s citizens?

What kind of design principles can be used in order to extend the temporary nature on
the Amsterdam quay walls, while benefitting Amsterdam citizens’ wellbeing?

What are the consequence of the detailed design on the Amsterdam citizens’ wellbeing
on urban scale?



Methods and Materials

To accomplish my objective, during this BSc thesis
the research through design method will be used. This
method combines landscape architectural design and
academic research. The research questions will be
answered by academic research through literature and
analysis, but knowledge and evidence will also be gain-
ed through design. Therefore there will be a constant
interplay between the theoretical framework and desig-
ning as shown in figure 1 (Lenzholzer et al., 2017).

The diagram shows that there will be three testbed lo-
cations on wich the designs will be tested. The designs
are based on design guidelines. These guidelines are a
result of knowledge obtained from literature and subse-
guent analysis. Before the design guidelines are used
within the designs, they will be evaluated on the deter-
mined design goals.

Figure 1: Methods and Materials diagram

After the three most optimized designs have been reali-
sed, these will also be evaluated.

This evaluation will be done according to criteria, again
based on knowledge obtained from the literature and
analysis. The outcome of the evaluation on the three
testbed locations can give an insight on the influence of
this research on urban scale level.

Based on al the obtained knowledge through the whole
proces of research through design, the research ques-
tion can be answered and the objective can be accom-
plished.

Several materials will be used within this reserach. To
begin with, literature in the form of for instance scientific
research will be used. In addition to that on-site obser-
vations in Amsterdam will be made.

Together with GIS information and available maps from
the muncipality, this will form the base of my analysis.
This analysis will be done both on urban and site scale
level.

Tools that will be used to execute this research through
design are programs such as ArcGis, Adobe Photoshop,
Adobe lllustrator, Adobe Indesign and Vectorworks.
With these programs maps, visualisations, cross-sec-
tions and 3D-models will be made. Also hand-drawing
will be a part of that.



Key Theories

The three following theories are at the basis of this re-
search.

The Urban Catalyst theory states that certain elements
(tangible or intangible) can be a catalyst when imple-
mented in urban areas, having a positive impact on pro-
jects or the city as a whole (Shen, 2013). The research
‘Project Urban Catalyst’ investigated the potential of
temporary uses for long-term urban development. They
looked into how temporary uses can be a catalyst, de-
veloping positive long-term effects and how they can be
successfully incorporated into planning and manage-
ment of cities (Bengs et al., 2002).

Cradle to cradle is a concept that is used a lot on pro-
duct level, yet it can also be used within garden design
and landscaping (Ekeris & Hendriks, 2010). It focusses
on creating a circular use of elements, improving the
sustainability of an area. Principles have been drawn
up on how to apply cradle to cradle within landscape
architecture (Boone et al., 2009).

Citizens’ wellbeing is vulnerable to various environ-
mental hazards within the city (Kolokotsa et al., 2020).
Implementing nature in urban areas has proven to be-
nefit the wellbeing of citizens (Taylor et al., 2017). Natu-
re—based health interventions can facilitate behavioral
change through a somewhat structured promotion of
nature—based experiences and, in doing so, promote
improved physical, mental and social health and well-
being (Shanahan et al., 2019).



Analysis

Urban Scale Analysis

In order to decide what locations are suitable for use as
a testbed location for the extenstion of temporary na-
ture, first an analysis was done on the whole old city
centre of Amsterdam. Areas where the physical or men-
tal wellbeing of citizen’s is critique were investigated.
Additionally, different types and densities of temporary
nature development were investigated.

When looking for areas with an environment that influen-
ces citizens’ wellbeing negativally, the environmental
factors influencing citizens’ wellbeing must be establis-
hed, since it has been shown that peoples’s feelings
and life evaluations depend on different factors in their
surroundings (Krekel & MacKerron, 2020).

Take for instance air pollution. An environmental stres-
sor such as air pollution is associated with respiratory
and cardiovascular disease and heigtened stress le-
vels. This is often in relation with noise pollution, since
air pollution is likely to be high where there is also grea-
ter traffic noise (Krekel & MacKerron, 2020).

In addition to noise and air pollution, urban living con-
tains more potential hazards that are associated with
health risks. It has been shown that infectious diseases
are more likely to thrive in crowded living conditions that
can be found in urban areas (Bai et al., 2012). Besi-
des, living in these crowded areas does not only effect
peoples physical health, but also their mental health, for
instance leading to higher levels of stress (Taylor et al.,
2017).

Yet, of all the health risks that can be found within ci-
ties, climate change related health risks, such as heat
stress, are considered as one of the biggest health risks
in the 21st century (Bai et al., 2012). The urban heat is-
land is a well-known phenomenon whereby urban areas
are generally warmer than surrounding suburban and
rural areas.

Figure 2: Floor Space Index (Atlas van de Regio, n.d.)

Studies have shown increased health risks in urban po-
pulations compared to rural or suburban populations in
hot weather (Heaviside et al., 2017).

The municipality of Amsterdam (Maps Amsterdam, n.d.)
and the Planbureau voor de Leefomgeving (Atlas van
de Regio, n.d.) provide data on these environmental ha-
zards. In order to map the crowdedness of the area, an
analysis on the Floor Space Index, the busyness of the
roads and the walkability has been done.

The Floor Space Index shows the density of buildings at
neighborhood level (Atlas van de Regio, n.d.). As seen
in figure 2 a big part of the old city centre of Amsterdam
has a high density of buildings. Yet, the largest part of
the city even has an extreme density, encompassing for
instance the Amsterdam canal belt. The traffic forecast,
seen in figure 3, shows the prognosis on how busy the
different roads are, based on how much they are being
used by traffic (Maps Amsterdam, n.d.). As can be seen
on the map, high traffic density is not only limited to the
largest roads at the edge of the city.

The roads along the canals are also small, yet busy traf-
fic hotspots.

The map on the walkability, figure 4, of the city center
is based on obstacles on the road, such as terraces or
street furniture, its width and the amount of passers-by
(Maps Amsterdam, n.d.).

The different colors show the different experience of
crowdedness experienced by pedestrians when wal-
king through the city.

These three maps combined, give a quick impression
on the crowdedness of Amsterdam in general. Figure 5
zshows the hotspots within Amsterdam where this over-
crowding can be found. It shows a lot of overcrowding
is found within the old city centre and especially along
the canals.



Figure 3: Traffic forecast (Maps Amsterdam, n.d.) Figure 4: Walkability (Maps Amsterdam, n.d.)

Figure 5: Crowdedness
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Figure 6: Urban heat island effect (Maps Amsterdam, n.d.)

When looking on national scale, the whole city of Am-
sterdam can be diagnosed as an urban heat island
(Atlas van de Regio, n.d.). Yet, when looking closely, a
distinction can be made between different intensities of
heat stress within the old city center as shown in figure
6 (Maps Amsterdam, n.d.).

The map on environmental health risk, figure 7, shows
the estimated influence of noise and air pollution on peo-
ple’s health (Atlas van de Regio, n.d.). As stated above,
it can indeed be noted that the biggest part of noise and
air pollution takes place along the roads. When combi-
ning the map on traffic forecast and the enironmental
health risks map a conclusion can be made on where
traffic is high, noise and air pollution is high.

The combination of all the data from the maps above
gives us an indication on which areas within the old city
center of Amsterdam are most likely to have a environ-
ment that effects the wellbeing of the citizens negatively.

The identified locations, shown in figure 8, are over-
crowded, air polluted, loud and hot. Therefore the en-
vironment of these areas can be seen as harmfull for
the wellbeing of Amsterdam citizens.

Figure 8: Bad wellbeing

Figure 7: Noise and air pollution (Atlas van de Regio, n.d.)



Figure 9: Green areas (Atlas van de Regio, n.d.)

The municipality of Amsterdam has already stated that
by implementing nature onto the temporary measures,
they want to improve the wellbeing of the citizens (Bac-
kerra et al., 2020). Heaviside et al. (2017) indeed state
that there is the potential for nature to support human
wellbeing in urban environments.

Evidence shows that nature benefits physical health (for
instance lower prevalence of high blood pressure, lung
complaints and allergies), mental health (for example
lower prevalence of depression and anxiety) and social
wellbeing outcomes for people who spend time in natu-
re (Shanahan et al., 2019).

This will be explained in more detail later on in this re-
search, when it will be investigated how nature can be
spatially implemented on-site in order to benefit citizens’
wellbeing.
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Figure 10: Quay wall vegetation (Maps Amsterdam, n.d.).

Furthermore, research shows that the lack of green are-
as within an urban environment damages citizens’ well-
being even more (Krekel & MacKerron, 2020).

Currently, the majority of nature in the city at the moment
can be found in the shape of (small) parks or patches of
green, private gardens, trees and quay wall vegetation
(Atlas van de Regio, n.d.).

Figure 9 shows these (small) parks and patches of
green, private gardens and trees (Atlas van de Regio,
n.d.).

As visible, several areas within the inner city center
have a big lack of green areas, which may affect the
wellbeing of the citizens living there negativily.

Figure 10 shows where protected and unprotected ty-
pes of wall plants can be found (Maps Amsterdam, n.d.).
The majority of the quay wall vegetation is unprotected.
Yet, the vegetation is spread all over the city.



Figure 11: Temporary safety measures quay walls (Maps Amsterdam, n.d.).

Figure 12: Ouderzijds Achterburgwal

Figure 13: Heerengracht

Figure 14: Lijnbaansgracht

Figure 15: Singel

As stated above, 200 km of quay wall needs to be rene-
wed. Almost 40 different locations require renovations.

The locations where the temporary measures can be
currently found are visible in figure 11.

In figure A, which can be found in the appendix, the dif-
ferent types of measurements are connected to the dif-
ferent locations.

The muncipality is already working on developping tem-
porary nature on some of the locations or has announ-
ced the type of temporary nature that can be suitable
to develop on eacht type of temporary safety measure
(Backerra et al., 2020).

An impression of the different possibilities on temporary
safety measures and temporary nature development is
given in figures 12 untill 15.

In figure 12, temporary safety measures at Ouderzijds
Achterburgwal in the shape of steel sheet piles are visi-
ble. These steel constructions are filled up with sand, on
which in cooporation with De Vlinderstichting, so called
idylls are planted. The iddyls consist of indigenous flo-
wers and plants (De Vlinderstichting, 2019).

Figure 13 shows the quay wall at the Heerengracht. On
this location flowers are planted on the tree pits.

At the Lijnbaansgracht, figure 14, again idylls within
steel sheet pile constructions are visible. In addition to
that, the old parking spots have been temporarily trans-
formed into small community gardens, since no cars are
allowed to enter the street.

Another way of preventing cars from parking near the
quay walls is to place big flowerboxes on existing par-
king spots. These can be found at a lot of locations
within Amsterdam. Figure 15, shows the flowerboxes
on the Singel.
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Figure 16: Testbed locations choice
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Combining the information on what areas within Amster-
dam have a bad influence on the wellbeing of citizens’,
what areas in particular have a lack of nature and the
different insights on temporary safety measures and
their potential to help develop temporary nature, three
testbed locations were selected as shown in figure 16.

The following locations were chosen to serve as a tes-
bed location:

e 11 Groenburgwal
* 19 Geldersekade
» 18 Waalseilandgracht

All three of these locations are located within an area
that was found to have a bad environment for the well-
being of the citizen’s. So there is a lot of crowdedness,
heat, noise, air pollution and lack of green. Besides that
the three locations contain different temporary safety
measures. Therefore, different temporary nature will be
realized on this locations which will bring different chal-
lenges and opportunities when designing the area in or-
der to extend this nature.

More information on the type of temporary safety
measures and the (possible) temporary nature that can
or is developed at the three locations will be given in the
site scale analysis.



Site Scale Analysis

The second part of analysis will be on the three cho-
sen locations at site scale. Within this analysis a closer
look is taken at the temporary safety measures and the
temporary nature that (might) come with that. In additi-
on to that, the parking spots and their parking pressure
Is investigated. Also (private) gardens, trees and quay
wall vegetation are established. Finally, not only the
age of the houses was taken into consideration. Also
the present houseboats are mapped, as for the appro-
priateness of green roofs on houseboats and houses in
general. This appropriateness is based on the age of
the houses and the shape of the roofs; the houses can
not be old and the roofs need to be flat (Verantwoorden
subsidie Groene daken en gevels 2020-2022, n.d.).

Geldersekade

Looking at the available parking spots and the parking
pressure at the Geldersekade, it is noticible that there is
a lot of parking pressure on both sides of the canal and
it is apparently hard to park your car in this area.Yet, this
does not apply to the east side of the canal. Further on,
some threes and small patches of green can be found
along the canal and in the backyards of citizens’ houses.
Yet, the biggest contribution of green in this area comes
from the temple garden, situated on the westside of the
canal, and the school yard, situated on the east side of
the canal. Even though there are a lot of houses with
different ages, many possibilities present themselves
for green roofs. One of these possibilities is also the
houseboat that can be found in this area. There even is
an already existing house with a green roof (figure 17).
The temporary safety measure can be found on both
sides of the Geldersekade. It consists out of steel pile
sheets. These pile sheets have been filled with sand
to relieve the pressure from the quay wall. In order to
prevent having citizens look at piles of sand for several
years, within this steel construction idylls have been re-
alised (figure 18). Besides the fact that the idylls have a
positive impact on the environmentand thus the people,
they also help insects. Since the idylls consit of native
flowers , they have a positive impact on the biodiversity
of the area (De Vlinderstichting, 2019).

Figure 17: Site scale analysis Geldersekade (Data en informatie, n.d.)

Figure 18: Temporary measures Geldersekade
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Groenburgwal

At Groenburgwal the same type of site scale analysis
has been done. Same as the Geldersekade, the parking
pressure at Groenburgwal is unequally distributed in the
area. One side of the canal has a high parking pressure,
the other side a negligible parking pressure. Trees can
almost only be found at the sides of the canal. Other
green in this area consist only out of small private gar-
dens. Again houseboats can be found, in this case three
(figure 19).

The temporary safety measure here are the steel pipes
reaching from the west side of the canal upon the east
side of the canal. This type of temporary safety measu-
re is often used at relativaly small canals that need re-
novation (Backerra et al., 2020).

On top of these steel pipes, the muncipality of Amster-
dam aims to grow nature. These climbing plants will
grow on steel rasters that can be easiliy removed and
transported towards other places (Backerra et al., 2020).

Since the water traffice has been stemmed due to the
steel pipes across the canal, this can also give opportu-
nities for other types of temporary nature development.
For instance floatlands can be realised (figure 20). The-
se plants on boxes are easily to grow and can also be
easily transported towards other locations without fal-
ling apart, in contrast to other waterplant constructions,
such as kokosmatten or rijshout (Backerra et al., 2020).
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Figure 19: Site scale analysis Groenburgwal (Data en informatie, n.d.)

Figure 20: Temporary measures Groenburgwal



Waalseilandgracht

The last site scale analysis has been done on the Waal-
seilandgracht. This being a slightly bigger site than the
other two locations.

Just as can be seen with the Groenburgwal, the parking-
pressure at Waalseilandgracht is partly high and partly
low. As regards the present green within this area, there
are many trees along the canal. Also bigger private gar-
dens can be found, and again a school yard.

What is remarkable about this location is the enourmous
presence of housboats. A lot of these houseboats have
the potential to transform their roofs into green roofs.
One of the houseboats even already has a green roof,
just as two of the buildings that can be found in the area
(figure 21).

Adesign has been made on the temporary safety measu-
res and the possibility to develop temporary nature. The
design consists out of steel rasters with climbing plants
growing on top of it. Again these rasters will be easy
to remove and trasport towards any other location. On
the edge of the quay wall, boxes with small plants will
be realized (Ontwerp afwerking veiligheidsconstructies
Waalseilandsgracht, 2021).

Because of the fact that it is forbidden for cars to park al-
ong the canal, the parking spots have been emptied. Lo-
cal citizens have taken this opportunity to develop their
own temporary community gardens along the canal.
Pots with plants, picnic tables, trays with wetlands and
small vegetable gardens can be found here at the mo-
ment (figure 22). Unfortunally, the muncipality has indi-
cated that these ‘pop-up’ community gardens need to
immediately disapear after the renovations on the quay
walls are done, since they think the parking spots will
be needed again (Gemeente Amsterdam, Programma
Bruggen en Kademuren, 2021).

Figure 21: Site scale analysis Waalseilandgracht (Data en informatie, n.d.)

Figure 22: Temporary measures Waalseilandgracht
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Design Goals

In order to develop a design that will answer the rese-
arch question and hopefully will help realize the ob-
jective, design guidelines will be set up. The goals are
based on the fact that they will add to extending the
temporary nature and improving Amsterdam citizens’
wellbeing. The details about these guidelines will be ex-
plained later on, but the goals that the designs need to
satify and will evantually be used to evaluate the design
guidelines are the following:

- The existing green needs to be reused (Ekeris &
Hendriks, 2010);

- The green areas need to be visible from houses or
the streets (Taylor et al., 2017);

- The nature needs to be public (Taylor et al., 2017);

- The nature needs to be easy accessible (Taylor et al.,
2017);

- There needs to be residents participation on the natu-
re development (Aalbers & Sehested, 2018);

- The nature needs to cool down the environment,
reduce noise pollution and improve the air quality;

- The location needs to be suitable for the extension of
the type of nature.
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Criteria

The following criteria are set up to eventually evaluate
the most optimized designs in order to see how this re-
search responds to the research question, and if it will
realize the objective:

- The temporary nature is extended;
- The wellbeing of Amderdam citizens is improved.



Design Guidelines

In order to eventually make a design per location, diffe-
rent guidelines need to be drawn up. These guidelines
are made in such a way, that the already existing tem-
porary nature can be extended.

Green roofs houseboats (figure 23)

In the city center of Amsterdam a lot of houseboats can
be found. The roofs of these houseboats are very visible
from the streets, yet not aesthetically pleasing. When
walking or biking past the canals all you see is black or
grey roofs. Some of these roofs are already green and
the municipality does promote this movement.

Vegetated (green) roofs are one form of alternative land
cover that has shown the potential to provide a variety
of benefits in urban areas (Carter & Butler, 2008). The
municipality will subsidize projects of planting green on
the roofs of houseboats. Therefore, the roofs must be
appropriate for the realization of the roofs (they need to
be strong enough and flat) and the roofs need to stay
for at least five years. At least 30 square meter needs to
be realized in order to get subsidized, but you can also
work together with for instance your neighbors in order
to achieve this amount (Verantwoorden subsidie Groe-
ne daken en gevels 2020-2022, n.d.). The plants that
can be used are small plants, flowers and herbs, and
sedum (Carter & Butler, 2008).

Positive effects of these green roofs on houseboats will
be that they will be visually pleasing, which will for in-
stance help with stress relief by spectators and eventu-
ally will improve citizens’ wellbeing (Rooftoprevolution,
n.d.). In addition to that, the roofs will improve biodiver-
sity, hold fine dust and water and will isolate the houses.
Temperature reductions were found on green rooftops
when compared to an asphalt surface (Carter and But-
ler, 2008). Therefore, there will be less air pollution and
less heat island effect, which also contributes to the im-
provement of the wellbeing of citizens.

Green roofs houses (figure 24)

Besides only realizing green roofs on houseboats, the
roofs on houses can also be transformed into green
roofs. Again the municipality will subsidize the realizati-
on against the same requirements stated above (Verant-
woorden subsidie Groene daken en gevels 2020-2022,
n.d.). The roofs, again, must be strong enough and flat.

There are different types of green roofs that can be rea-
lized. For instance the modular green roof system. This
system consists of multiple singular blocks containing
different types of vegetation such as sedum but also
small plants and flowers (Carter and Butler, 2008).

Another type of green roof contains wetlands, using wa-
terplants. Both green roofs will help improve the air qua-
lity, but studies have shown that constructed wetland
roofs maintain more stable temperature profiles than
terrestrial systems because of their slow heat transfer
and high heat storage capacity (Song et al., 2013).

Green facades (figure 25)

Again, for the realization of green facades, the muni-
cipality offers grants (Verantwoorden subsidie Groene
daken en gevels 2020-2022, n.d.). . When the plants on
the facades are not directly connected to the ground,
called indirect greening systems, the grant can be of a
maximum of 50 euro’s per square meter. Applying green
facades, can offer multiple benefits on both new and
existing buildings and can be a sustainable approach in
terms of energy savings, materials used, nutrients and
water needed and the efficient preservation of edifices
(Perini et al., 2012). Climbing plants can be used in in-
direct greening systems by applying them on some sort
of raster’s. This way the facades of the houses will not
be damaged, they can even protect them from acid rain
damage or environmental influences such as sun (Koh-
ler, 2008), but to be sure and to not change the image
of the old canal houses, you can choose to apply the
green facades on newly build houses only. Eventually,
through the use of green facades, again, the biodiver-
sity, air quality and heat island effect can be improved.
Whereas also the facades being visible for passers-by
influences the mental wellbeing of citizens positively
(Perini et al., 2012).

Figure 23: Green roofs houseboats

Figure 24: Green roofs houses

Figure 25: Green facades houses

17



Enlarged tree pits (figure 26)

The municipality of Amsterdam has indicated that they
have this idea of moving flowers, herbs and small plants
from Idylles into tree pits (Backerra, M, 2021). It is able
to realize plants in tree pits against low costs (Grey et
al., 2018). Therefore the idea is there to slightly enlar-
ge all tree pits a little bit to also enlarge their effect on
citizens’ wellbeing. According to Grey et al. (2018) the
small enlargement of tree pits can already have a im-
pact on the positive effect present of nature develop-
ment. The tree pits can store water, improve biodiversity
an air quality and are again nice to look at.

Community gardens (figure 27)

At the moment temporary ‘pop-up’ community gardens
are being organized by the citizens of Amsterdam.
Transforming these community gardens into definitive,
organized community gardens can have a positive ef-
fect on the wellbeing of these citizens. Community gar-
dens give a big opportunity to grow all kinds of nature,
while involving local residents, and improve the social
cohesion of the area (Veen, 2015). Therefore, commu-
nity gardens can serve as a public green area, impro-
ving citizens’ health by relieving stress and also impro-
ving the air and temperature quality of the city a little bit.

No car zones (figure 28)

Some of the roads along quay walls have been tempo-
rarily transformed into no car zones since the cars are
to heavy and otherwhise the quay walls would collapse.
Because of the no car zone, no parking is needed in
those areas, creating more space for for instance natu-
re.

It is likely that in the future there will be less cars within
cities, since there will be more focus on for instance pu-
blic transport (Alessandrini et al., 2015). This will make
it easier to develop no car zones and create more space
since parkin spots will dissapear.

18

When nature will be developed on the old cars spots,
the no car zone makes it also more accesible to walk
or bike along the nature, which will have a positive ef-
fect on the wellbeing on those passers-by (Taylor et al.,
2017).

Figure 26: Enlarged tree pits

Figure 27: Community gardens

Figure 28: No car zones



Floating nature (figure 29)

Floating nature is a type of nature development that al-
ready is being devloped within Amsterdam. They con-
sist out of steel constructions on which some sort of wa-
terplants grow (Backerra et al., 2020).

In contrast to other type of nature development on wa-
ter, floatlands can be easily removed and transported
towards other places (Backerra et al., 2020).

The nature that is developed on floating nature can be-
nefit the mental health of citizens, but also adds a lot
to benefitting the physical health of citizens. Floatlands
can help reducte the urban heat island effect and clear
the air of pollution (Shanahan et al., 2019).

Private gardens (figure 30)

Amsterdam being a big city has no space for big priva-
te gardens, yet still some small private gardens can be
found in the city center.

A movement is going on where citizens are being en-
couraged to implement more green in their homes and
especially their gardans. A lot of gardens are overly pa-
ved and suffer from lack of green influence (Stichting
Steenbreek: samen van verstening naar vergroening,
n.d.).

By transporting temporary nature towards private gar-
dens, these gardens will get way more green. This will
have a positive impact on not only the environment, by
improving water drainage, air quality and urban heat is-
land effect, but also on people and their mental well-
being (Taylor et al., 2017).

Quay wall vegetation (figure 31)

Quay wall vegetation can be developed in many ways.
There are species that can grow on the stones, or ras-
ters should be atteched to the stones in order to make it
possible for certian species to grow on.

Nowadays a lot of research is done on how quay wall
vegetation can be developed in the most efficient way.
Certain types of cement, bricks or quay wall shapes are
being designed in order to make it more easy for vege-
tation to grow on the quay walls.

Figure 29: Floatlands

Figure 30: Private gardens

Figure 31: Quay wall vegetation

19



Evaluation Design Guidelines

Groenburgwal Re-use of exsiting green Green areas visible from houses / streets  Public nature Easily accessible nature  Resdidents participation  Cooling nature Place stuitable for the extension of the kind of nature Appropriateness

Official community gardens
Floating nature

Facade vegetation

Green roofs houses

Green roofs houseboats
Pedestrian and biking only paths
Private gardens

Quay wall vegetation

Bigger tree pits vegetation

Waalseilandgracht

Official community gardens
Floating nature

Facade vegetation

Green roofs houses

Green roofs houseboats
Pedestrian and biking only paths
Private gardens

Quay wall vegetation

Bigger tree pits vegetation
Geldersekade

Official community gardens
Floating nature

Facade vegetation

Green roofs houses

Green roofs houseboats
Pedestrian and biking only paths
Private gardens

Quay wall vegetation

Bi_gger tree pits vegetation . . : :
Figure 32: Evaluation table design guidelines

In order to decide which design guidelines will be used
within the most optimized desisgn, all design guidelines
have been evaluated per location on wheter they do,
partly do, or do not reach the design goals that have
been set up earlier in this thesis report (figure 32).

Eventually a conclusion could be made on which design
guidelines will be used at which location in order to ex-
tend the temporary nature and improve the wellbeing of
the citizens of Amsterdam.

The most suitable design guidelines for Geldersekade
are the enlargement of the tree pits and the placement
of boxes with plants on private gardens.

The Geldersekade has some spots whith low parking
pressure and some trees available. Therefore there is
room for the enlargement of the tree pits, and since the-
re are plants from idylls to extend which can grow per-
fectly there and can be seen from the houses and the
street, it seems like a good design opportunity.
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Another guideline that might work is the transportation
from the flowers towards the school yard located there.
The plants seem suitable and the public is quite big.

The Groenburgwal is a location where a design with
green facades and floatlands would work. The green
facades are visible from the streets and can be made
from the rasters with climbing plants from the temporary
safety measures. The floatlands are already there and
can be moved along the sides, towards the quay wall
and between the houseboats.

The Waalseilandgracht came out on top as the locati-
on with the most opportunities for the design guidelines
that were presented. The location is suitable for the rea-
lisation of a community garden, since there is already a
temporary community garden and the parking pressure
IS semi-high or semi-low on one side of the quay wall
and it asks for participation from the surrounding inhabi-
tants. The location can also have green facades, whe-
reas also the rasters and climbing plants can be reused
from the temporary safety measures.

The plants from the idylls can transform into green roofs
on the big nummer of houseboats that can be found at
the Waalseilandgracht. Again, this way, all the nature
Is visible and as easy accesible for people as possible.
The last posibility is the realisation of floatlands. There
Is a lot of space between the houseboats. It will be vi-
sible from the streets or from the houseboats and more
plants will be reused.

The fact that the other design guidelines did not seem
suitable for the locations is mostly based on the fact
that the nature would not be visible from the street or
the houses, such as for instance the green roofs on
houses. In addition to that some of the guidelines could
not be realized on certain locations since the type of
nature needed for the design could not be found within
the temporary nature on the temporary safety measu-
res. Finally, not all design guidelines required the same
amount of participation from the citizens, or were not
even accesible at all for these people.



Designs
Geldersekade

At the Geldersekade the placement of flowerboxes
within private green, the enlargement of treepits and
placement of flowers on them, and the realisation of a
green roof on the houseboat were appropriate design
guidelines.

As visible in figure 33 nature in the shape of plantboxes
have been placed at the gardens/squares from the tem-
ple and the school in the area.

On the east side of the canal, the enlargement of the
tree pits is implemented. Therefore some parking spots
will disappear. Yet, on this side of the canal, there is no
high parking pressure and other parking spots are clo-
se.

The one present houseboat within the area also gives
the opportunity to realize a green roof on top of it.

Figure 33: Design Geldersekade
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Figures 34 and 35 show a top view and a cross section
on what the enlargement of the tree pits with plants on
it will look like on location. The tree pits will be approxi-
mately two till three times as large as the current size of
the treepits. The plants that will be re-used on this tree
pits come from the idylls that can currently be found on
the steel sheet pile measures.

Figures 36 and 37 show a top view and a cross section
on the placement of plantboxes on a school yard, loca-
ted at Geldersekade. They are placed on the sides of
the square and are very visible to the people passing
them. These plants also come from the idylls.

How the green roof on a housboat is constructed will be
shown later on when looking at the design on Waalsei-
landgracht in figures 46 and 47.
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Figure 36: Cross section plant boxes

Figure 34: Cross section enlarged tree pits

Figure 37: Top view plant boxes

Figure 35:Top view enlarged tree pits



Groenburgwal

At the Groenburgwal a few locations are suitable for the
realization of green facades as seen in figure 38. The-
se buildings are relativily new and have an appropriate,
flat surface on which the green facade construction can
easily be build.

The other part of the design is the presence of float-
lands. These can be found on the water in line with the
houseboats. This way the floatlands are very visible for
all citzens passing by and do not harm the water traffic.

Figure 38: Design Groenburgwal
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Figures 39 and 40 show a top view and a cross section
of the green facade. As can be seen, the facades are
constructed a few meters above the ground and consist
out of multiple strokes that differ in size. The plants and
rasters that can be reused originate from the constructi-
ons around the temorary safety steel pipes.

Figures 41 and 42 show a top view and a cross section
of the floatlands. As visible the floatlands consist out of
multiple small boxes, floating between the boats. Sin-
ce there are currently already floatlands, these can be
reused an transported from the area around the bridge
towards the sides of the canal.
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Figure 41: Cross section floatlands
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Figure 39: Cross section green facade

Figure 42: Top view floatlands
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Figure 40: Top view Green facade



Waalseilandgracht

At Waaseilandgracht there are a lot of design posibili-
ties as seen on figure 43. On all the appropriate house-
boats, green roofs can (partly) be realized.

Just as at Geldersekade, at Waalseilandgracht there
can be houses with green facades. Also these houses
are relativily new and have an appropriate surface on
which steel rasters can be attached.

Just as at Groenburgwal, in the area around Waalsei-
landgracht a school yard can be found on which plant-
boxes can be placed, again visible to a large number of
people.

On the east side of the Waalseilandgracht the tempo-
rary community gardens will be transformed into a more
defenitive community garden. Here the parking pressu-
re is quite low, so there is less need to maintian the
current parking spots. Besides that, the people maintain
the temporary community gardens at this moment can
perhaps do the same for the more defenitive community
gardens.

Between all the houseboats, just as with the Groenburg-
wal, floatlands will be realized.

Figure 43: Design Waalseilandgracht
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Figures 44 and 45 show a close-up of the constructi-
on of the community garden at Waalseilandgracht. The
elements of the community garden can be sourced from
the nature being there now at the temporary community
gardens and the plantboxes. Also, nature from the other
temporary nature can be at use, since the nature of the
community gardens is very diverse.

A top view and a cross section of the green roofs on
housboats can be seen in figures 46 and 47. The big-
gest possible surface area will be covered with plants
from all of the temporary safety measures.

How the floatlands, the green facades and the plant-
boxes are constructed has been shown above at the
designs on Geldersekade and Groenburgwal in figures
36, 37, 39, 40, 41 and 42.

A more realistic view on the designs is shown in the vi-
suals of figures 48 untill 51.
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Figure 44: Cross section community gardens

Figure 45: Top view community gardens

Figure 46: Cross section green roof houseboat

Figure 47: Top view green roof houseboat



Visuals

Figure 48: Visual green facades and green roofs houseboats
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Figure 49: Visual community gardens, green roofs houseboats and floatlands
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Figure 50: Visual enlarged tree pits and green roof houseboat
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Figure 51: Plant boxes on school yard



Evaluation Criteria

Now that the three most optimized designs have been
made, they can be evaluated based on the criteria men-
tioned before.

The first part of this evaluation is looking whether the
temporary nature present within the area has been ex-
tended due to the design.

Gelderse kade

Looking at Gelderse kade, there were only the idylls
that had the opportunity to be extended. The location
provided three types of possibilities on how this could
be done. Therefore, the design will probably extend the
temporary nature.

Groenburgwal

At Groenburgwal growth on rasters and wetlands could
possibly be extended. Looking at the climbing plants,
only a select area of houses seems to be suitable for
the realization of green facades. Therefore, the envi-
sioned change achievable by extending the temporary
nature is more difficult and lower, since perhaps not all
citizens want to cooperate.

The wetlands on the other hand can practically all be
extended. They only need to be transported towards
another place.

Therefore, the design on Groenburgwal partially suc-
ceeded in extending the temporary nature.

Waalseilandgracht

At Waalseilandgracht there are the most appropriate op-
tions available on extending the temporary nature. The
design succeeded in extending the existing of the clim-
bing plants via placing them on a lot of house facades,
transforming a whole quay into a community garden,
creating a lot of floatlands, green roofs on houseboats
and plantboxes on private gardens.

Therefore the design on Waalseilandgracht did a really
good job in extending the temporary nature and simul-
tanely created more options for developing new nature
within the area. This can for instance be done at the
community gardens, which can extend even more.

The second part of the evaluation is about the influence
of the designs on improving the wellbeing of the citi-
zens.

Geldersekade

At Geldersekade, there are only the idylls that can have
a positive effect on the wellbeing of citizens. Yet these
idylls consist out of flowers that will have a postivie ef-
fect on the biodiversity and the environment in general.
This will have a positive effect on the wellbeing of peo-

ple.

The flowers are very visible for passers-by looking at
the tree pits or the green roof of the houseboat. Also a
lot of people will visit the school square and therefore
will be seen by a lot of people, espacially children and
parents.

To conclude, the the design on Geldersekade possi-
bly will have a small effect on the wellbeing of citizens.
Even if it is a small effect, this effect will be positive.

Groenburgwal

At Groenbugwal there are two types of extended green
that can have a postive effect on the wellbeing of citi-
zens. These are climbing plants and wetlands.

As mentioned before the climbing plants can only grow
on a small area within the design. Therefore, although
the effect of the nature extension of the climbing plants
Is possible it maybe is to little in order to have a possitve
effect on the wellbeing of citizens in general.

There are a lot of floatlands visible, when travelling be-
sides the canal. These floatlands will add to the visible
green areas within the area and can help improving the
air quality and espacially reduce the heat island effect.

To conclude, the design on Groenburgwal has a
partially positive effect on the wellbeing of citizens.

Waalseilandgracht

At Waalseilandgracht there are multiple types of
green that can have a positive effect on the well-
being of the citizens. There are a lot of green fa-
cades with creepers, there is a community garden,
there are floatlands, green roofs on houseboats,
and plantboxes on private gardens.

All this extended nature is distinguishly present
and visible or accesible for the citizens. For instan-
ce the community garden even asks for a serious
participation of the locals, benefitting the wellbeing
of them even more.

Because of the enormous amount of houseboats
being there, the whole appearence of the area will
be different after these housboats transformed
their roofs into green roofs. This will have a posi-
tive impact on the mental wellbeing of the citizens,
and in addition to that, the green roofs are very
efficient in cleaning the air and reducing the heat
island effect.

All in all, we might say that the design on Waalsei-
landgracht can be seen as the perfect example on
how extending temporary nature can benefit the
wellbeing of the citziens.

31



Influence Urban Scale

The influence of extending the temporary nature of tem-
porary safety measures through design has been inves-
tigated on three testbed locations on site scale. Yet, it
might be interesting to have a look at what the outcome
of this research could mean for the nature extension on
a bigger scale; on urban scale.

Figure 52 shows the current situation of all the present
green areas.

Figure 53 gives an impression on the situation of the
green areas within 20 years, after all the temporary
safety measures are gone and there has been an op-
portunity to extend all the temporary nature that has
been realised over those years. It shows a ideal ima-
ge, where at every location where there were temporary
safety measures, all of the temporary nature has been
extended and transformed in some sort of more perma-
nent type of nature.

Figure 54 shows the added nature and whether this will
be realised within the locations where the wellbeing for
citizens is bad. Offcourse adding nature everywhere will
help improve the general wellbeing of citizens, yet in
some cases perhaps the extension of the nature can
really help improve the bad environment into a more
livible environment for surrounding inhabitants.
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Figure 52: Green areas

Figure 53: Future green areas

Figure 54: Future green areas and bad wellbeing



Discussion and Conclusion

Looking at the evaluation of the designs and the impact
of designing the extension of temporary nature, one may
say that the answer to the research question ‘How can
design extend temporary nature on Amsterdam quay
walls while benefitting Amsterdam citizens’ wellbeing?’
is clear and the objective of this research ‘extending the
temporary nature while benefitting Amsterdam citizens’
wellbeing’ can be realized.

Yet, the amount of impact also became clear as the re-
search progressed. Although making a design on the
extension of temporary nature is possible and it will
have an impact on the Amsterdam citizens’ wellbeing,
we are talking about extending nature on small scale,
resulting in a direct impact that is small and local.

However, as stated by the urban catalyst theory (Shen,
2013) a small element can work as a catalyst and have
a positive impact on for instance a city as a whole. It can
start a chain reaction and inspire people on a bigger le-
vel to persue and expand the small element. For instan-
ce, expanding the temporary nature can also trigger the
development of ‘new’ nature within the city even more.

Especially when the participation of locals is stimula-
ted, using something as an urban catalyst has an even
bigger effect (Aalbers & Sehested, 2018). Therefore it
IS even more important that the participation of people
is taken into account in the design, yet this can not al-
ways be enforced. For instance with the green roofs on
houseboats, green facades on houses and community
gardens, this might be a bottleneck.

The designs made for the testbed locations take up
space, and especially spaces that are now parking
spots. It has been assumed that in the future there will
be less cars within a city and therefore it should not be
a problem. Yet, maybe this is too optimistic. In that case
there are less possibilities on extending the temporary
nature while benefitting the wellbeing of citizens, or the-
se possibilities will only occur later on in the future.
Another thing to take into acount is the effectiveness of
the cradle to cradle theory.

Maybe not all plants are that suited to their new locati-
on/function. Perhaps it takes more energy to extend the
temporary nature instead of simply creating new green
areas.

Extending temporary nature through intelligent design
choices can show citizens the potential of preservation
of nature within the city while benefitting their wellbeing
and can inspire them to do this or even realize more
green areas. In addition to that, when the impact and
effecacity of design choices has been proven, future de-
signers of temporary nature can take into consideration
design choices that would make the transition to extend
Ing nature easier.
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Reflection

When | personally reflect on this research, | must say it
certianly was a challange. When | started reading into
the subject of quay walls in combination with nature de-
velopment, | noticed that a lot of research had already
been done on nature development in the city and the
impact of that on for instance biodiversity or the urban
heat island effect.

| also read about the plans of the municipality to deve-
lop temporary nature over the next 20 years, saying that
after the temporary measures were gone they wanted to
maintain as much of that nature as possible. Yet, infor-
mation on how this could be done could not be found. In
the meeting with someone from the municipality at the
start from my research, | confroted him with this fact. He
confirmed that not much knowledge on that was availa-
ble, but that they do were very curious on what the pos-
sibilities might be and wanted to gain knowledge on the
subject.

That is when my research really began. | discovered
this knowledge gap that | wanted to solve. Meaning,
that | really needed to do my own research in order to
gain knowledg on the subject.

The workload of this thesis was, at times, too high, but
| already expected that since | am a perfectionist and
from my perspective something is never finished. Also
it took me some time to find the right approach for my
research. The constant zooming in and zooming out,
the adjusting of my research questions and constanly
improving my work took some time but also made me
critical and brought me to the place | am now.

All'in all, I am very content with the research that | have

done. | feel like | really added knowledge on this topic,
which can be a premedation for other research.
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Name

Leidsekade
Leidsegracht
Prinsengracht
Keizersgracht
Prinsengracht
Singel

Herengracht
Herengracht
Entrepotdok
Nieuwe Herengracht
Groenburgwal
Groenburgwal
Grimburgwal
Ouderzijds Achterburgwal
Kloverniersburgwal
Kloverniersburgwal
Recht Boomsloot
Waalseilandgracht
Geldersekade
Singel

Singel

Herengracht
Prinsengracht
Keizersgracht
Leliegracht
Lijnbaansgracht
Lijnbaansgracht
Lijnbaansgracht
Marnixkade

Da Costakade
Jacob van lennepkade
Jacob Catskade
Marnixkade
Singelgracht
Prinsengracht
Brouwersgracht
Brouwersgracht
Havengracht

Figure A: Table temporary measures inventory

Measurement

No parking

No cars

Steel sheet piles

Being watched

Steel sheet piles

Moved parking spots

Steel posts and beams

Steel sheet piles

Temporary auxiliary construction

No parking

Steel pipes

No parking, no heavy vehicles

Steel sheet piles

No parking

Steel sheet piles

No parking

New street furniture

No parking, no heavy vehicles, steel sheet piles, move houseboats
Steel sheet piles

No parking

No parking

No parking, no cars, steel sheet piles
Steel sheet piles

Steel sheet piles

Steel sheet piles, no parking, no heavy vehicles
Steel sheet piles, no cars

No heavy vehicles

No cars, no parking

No heavy vehicles

Move houseboats, peoples participation redesign of the street
No cars, no parking

Parallel parking instead of cross parking
No parking, steel sheet piles

No parking

No verhicles, no parking

No parking

No cars, no parking

No cars, no parking

(Possible) Temporary nature

Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden

Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
X

Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
X

Raster growing, float lands, floating trees

Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
X

Flowerboxes, plant patches, pop-up community garden

Raster growing, float lands, floating trees

Flowerboxes, plant patches, pop-up community garden

Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
Flowerboxes, plant patches, pop-up community garden

Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden

Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden

Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
Idylles, willows, float lands, nature friendly shores, green sheel piles, fluted pendant
Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden, float lands

Flowerboxes, plant patches, pop-up community garden

X

Idylles, willows, floatlands, nature friendly shores, green sheel piles, fluted pendant
Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden

Flowerboxes, plant patches, pop-up community garden
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