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ABSTRACT
Cities are not just the concrete assemblages of buildings for people;
they are the dwelling places of plants, animals and many other forms
of life. Of animal species vertebrates feature most prominently in
urban nature. Meanwhile, many other animals have inhabited cities
or interrelated with urbanized societies for long as well, notably
synanthropes (e.g., snails). However, they are not expressed yet in architectural designs, because both residents and professionals tend to
pay little attention to such already-existing cohabitation. This thesis
focuses on the study of snails in cities rather than on the more wellknown species, exploring a more-encompassing view on animal city
which pays attention to both mindful transformation and ecological
performance.
The slow-moving creatures are widely found in artworks. They are
sensitive to the human-induced changes in the landscape. High temperature and drought, soil contamination, habitat fragmentation due
to climate change, and urbanization are the main threats to the lives
of snails in Amsterdam. While their decline may affect other animals
through the food web, human dwellers themselves also desire a liveable city that is climate-proof, pollution free and contains more green
space. This means that conditions which snails prefer overlap with
those of humans. With this in mind, the previously industrial land of
Hamerkwartier has been reclaimed by this design of the “Snailcity”.
A clean, moist, shaded and continuous corridor is designed that
benefits both snails and people. The gigantic helix lying in the City’s

heart symbolises this. It represents the idea of “poetic cohabitation”
that aims to embrace all species living closely with human beings but
beyond anthropocentrism or speciesism. Eventually, more poetic vocabularies will be required to bring new human-animal relations into
architectural designs besides the strategies of emphasizing the visibility of animals, reclaiming the landscape and symbolizing the variety
and affinity of different lives which are discussed in this thesis.
Keywords: snail, cohabitation, poetic, urban animal, helix

OVERZICHT
Steden zijn niet slechts een stel betonnen gebouwen die door mensen
gebruikt worden; het zijn de woonplaatsen van planten, dieren,
en vele andere vormen van leven. Van dieren komen gewervelden
het meest tot uitdrukking in de stadsnatuur. Tegelijkertijd hebben
andere dieren ook al heel lang in steden gewoond en een relatie met
stedelijke samenlevingen gehad, met name synantrope dieren (zoals
slakken). Maar deze komen nog niet tot uitdrukking in architectonische ontwerpen, omdat zowel inwoners als professionals niet geneigd
zijn om veel aandacht te geven aan een dergelijk samen-leven.
Deze thesis gaat over de studie van slakken in steden en niet over de
beter bekende dieren, en betreft een meer omvattend zicht op dieren
in de stad dat aandacht geeft aan zowel bewuste transformatie als
aan ecologisch functioneren. De langzaam-bewegende schepselen
kunnen overal in kunstwerken gevonden worden. Ze zijn gevoelig
voor veranderingen in het landschap die door de mens in gang gezet
zijn. Hoge temperatuur en droogte, bodemvervuiling, fragmentatie
van habitat door klimaatsverandering, en verstedelijking vormen de
belangrijkste bedreigingen voor de levens van slakken in Amsterdam.
Hun afname kan invloed hebben op andere dieren via de voedselketen, maar mensen zelf willen ook een leefbare stad die klaar is voor
het klimaat, vrij is van vervuiling, en meer groene ruimte bevat. Het
betekent dat de omstandigheden waar slakken een voorkeur voor
hebben, overeenkomen met die van mensen. Met dat in gedachten is
het vroeger industriële gebied van het Hamerkwartier teruggewonnen

door het ontwerp van de Slakkenstad. Een schoon, vochtig, beschaduwd, en aaneensluitend gebied dat ontworpen is zodat het aantrekkelijk is voor zowel slakken als mensen. De gigantische helix die
in het hart van de stad ligt, symboliseert dit. Het vertegenwoordigt de
idee van “poetisch samenleven” dat bedoelt om alle soorten die dicht
bij mensen leven te omarmen, maar dan niet vanuit antropocentrische
of speciësistische gedachten.
Uiteindelijk zal een meer poetisch vocabulair nodig zijn om mens-dier relaties in architectuur tot uitdrukking te brengen, naast de strategieën van het benadrukken van de zichtbaarheid van dieren, het
terugwinnen van het landschap, en het symboliseren van de variatie
en affiniteit van verschillende levens, zoals in deze these besproken
worden.
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CHAPTER 1
INTRODUCTION

1

What if “WE” is not just for people,
but in Amsterdam of the future is for
plants and animals?

2

Wat als WIJ niet alleen over mensen gaat, maar in het Amsterdam
van de toekomst ook gebouwd
wordt voor planten en dieren?

W

o-
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mist

Mating
Snail on the Street in Amsterdam
Parende segrijnslak opFigure
straat 1:
in de
Jordaan
Source: Thijs de Zeeuw. (2020).
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1.1 Problem statement
De Wilde Stad/The Wild City, a nature film released in 2018,
presents a hidden secret of Amsterdam that it is just as liveable
and attractive as a primaeval forest to a wide variety of wildlife.
“The city does not displace or replace nature, it is nature”, the film
states, and shows the public a compelling story full of existing
human-animal encounters in our everyday lives (Figure 1).
While there is a rising argument that the earth is entering the era
of “Anthropocene”, human activities have already influenced “each
square” all over the world, and the stereotyped nature-culture
dualism (mostly in Western thoughts) is undermined (Lorimer,
2015). As a mediator, landscape architects can play a significant
role in the relationships between city/country, human/nonhuman,
subject/object, and ultimately nature/culture. In this case, “the”
animal is not only “good to think with” but works as a “problematic
metaphor” to elicit further insights into the relationships listed
above (Buller, 2014; Prominski, 2014; Wolch, 1998).
As Ian McHarg’s Design with Nature and following ecological
approaches have guided urban planning & designing and landscape architecture for half a century, today improving eco-system
services and biodiversity are widely taken into account in the
urbanization.
However, creatures dwelling in the city are confronting environmental challenges: climate change, flooding, waste and pollution,
4

land and resource shortage, etc. While most problems can be
traced to the human-centric modernism and capitalism, other
species are quickly adapting their new lives. Massive knowledge
about animal and nature is unseen when we seek to deal with nature by human reasoning alone.
Besides, animals are treated with a bias in human society. Animal
habitats in cities are usually dominated by anthropocentric politics,
in which animals themselves can rarely participate in the spatial
orderings. Different species are unequally evaluated and treated,
according to their ecological or aesthetic values. As urban dwellers are sympathy with endangered wildlife, numerous “ordinary”
animals amidst us are nearly invisible in people’s daily life. Urban
dwellers – both humans and animals – are lacking a contact place.
Therefore, it’s time to address a future city where human dwellers
and animal dwellers live closely, share space and create the city together. It is particularly crucial to speak out for the neglected ones,
as a proposal for considering the numerous unnoticed animals
(and plants, microorganisms) whose survivals are impacted even
threatened in the era of Anthropocene. Landscape architects and
designers ought to treat more-than-human lives with compassions
in designs and researches, since “their worlds are also subject to
management through design” (Wolch & Owens, 2017, p. 15).

“The city does not displace or
replace nature, it is nature.”
– De Wilde Stad
5

1.2 Theoretical framework
Habitat
The term “habitat” derives from the Latin habitāre, meaning “to live/
to dwell” (Oxford University Press (OUP), 2021b). According to the
European Environment Agency (EEA), habitat is defined as “a place
where plants or animals normally live, characterized primarily by its
physical features; and secondarily by the species of plants and animals that live there” (EEA, 2018). Studied through the species-oriented approach instead of the community-oriented approach (Tellería,
2016), habitat is “a physical place, at a particular scale of space and
time, where an organism either actually or potentially lives” (Kearney,
2006), or simply, “the place where an organism lives” (Odum & Barrett, 2004).
In the 1950s this ecological term was introduced to architecture by
the radical group of CIAM (Congrès Internationaux d’Architecture
Moderne) and later Team 10. The concept, “habitat”, brought a new
approach of viewing planning and building, which was beyond the
prevailing functionalism at that time. In this way, the understanding
of built environments was transformed into an ecological way. As
the Het Nieuwe Instituut (2020) put it in the exhibition “Habitat:
Expanding Architecture”, cities could “no longer be regarded as separate collections of buildings, but as coherent, ecological systems”.
Today ecological approaches receive massive attention due to climate
change. And habitat becomes a popular word to suggest the quality
6

of buildings in the light of sustainability, health, cultural and natural
wellbeing – simply speaking, the quality of design for life (Halliday,
1997).
Transspecies urban theory
The study of nonhuman animals has been in the mainstream of the
humanities (Ritvo, 2004). A large strand of animal studies looks at
human-animal relations in the lived experience (Lorimer & Srinivasan, 2013), in terms of space/place (see Emel & Urbanik, 2010;
Philo, 1998; Wolch, 1998) and emotion/affect (e.g., “nonhuman
charisma” (Lorimer, 2007), “co-presence” (Haraway, 2007), “dwelt
knowledge” (Johnston, 2008), “narrative” (Van Dooren & Rose,
2016), “atmosphere” (Lorimer et al., 2019)). Philo and Wilbert (2000)
proclaim that animals are not merely spatially allocated in the city
and country, but interact with and even actively shape the places, in
which human manipulations are not essential.
In the profound work “Why look at animals?”(Figure 2), John Berger
(1980) claimed that animals are both physically and culturally marginalized, disappearing from modern Western societies. He criticised
urbanization for leading to the opposing human-animal relations.
Westerners were prevented from true animal encounters no matter in
lived or mediated experiences (Brower, 2005).
Berger’s radical arguments become debatable afterwards. But the
problematic exclusion of animals from the urban is highlighted,
which is regarded from the stereotyped dualism of human/animal in
the Western culture (Wolch, 1998). For centuries animals have been
7

studied as physical objects instead of living beings. Animals’ soul/
mind (reason and intelligence) are denied. They are excluded from
any spatial discussions of the urban orderings. As the result, animals
are excluded from the thought about human territory (Philo, 1998), or
“modernized” human settlements (Buller, 2014).
As an ethical reflection, transspecies urban theory aims to destabilize
the opposing human-animal relations in urban contexts, and critically
considers animals in urban developments (Hovorka, 2008; Wolch,
1998, 2002). Wolch criticizes that urban practitioners, such as urban
planners, architects and landscape architects, fail to enrich or facilitate the human-animal relations, even though their practical works
shape these relations every day. She advocates that these practitioners
should take active roles in re-naturalizing the city – a re-animating
“zoöpolis” (Wolch, 1998).
Cohabitation
In a broad sense, cohabitation means the state of living or existing
together, at the same time or the same place (Oxford University Press
(OUP), 2021a). The term of “co-living/co-housing” or “living together” more and more arises in recent stories on architecture, which
usually refers to the idea of “micro-apartment” and “shared-space”,
in order to handle the Gen-Xer’s and Millennial’s domesticity, and
the high living expenses from London (Figure 3) to the States (Riley,
2014; AA school, 2016). The concept “cohabitation” can also be
adapted with nonhuman animals. Donna Haraway (2007, p. 240)
used to describe the shared experience with her companion dog, as
“the game of co-presence in the contact zone”.
8

Figure 2: Why Should "We" Look at Animals?
Source: Film "The Seasons in Quincy". (2016).

But to a wide range of urban wildlife, cohabitation is not an architectural idea but an ecological fact. Some animals are not totally domestic nor totally wild. They are independent of people for survival
but benefit from living closely alongside humans, which are defined
as synanthropic animals or synanthropes (Klegarth, 2017). These
animals are capable of adapting to the altering patterns of human civilization within a short time and therefore they have abundantly occupied streets, buildings, infrastructural systems in urban landscapes
(Figure 4).
Urban development in many ways facilitates the animal’s adaption
to built environments. The rapid transformation of city landscapes
leaves “ecological vacuum” that increases plasticity for the species
to adjust and establish populations in novel conditions (Gunawan,
2016). Attracted by the fewer predation risks, protections from climatic-stress and abundant food, these animals have thrived and proliferated alongside the expansion of cities and human civilizations.
Such adjusting process of synanthrope population to specific urban
conditions is called “synurbization” (Luniak, 2004).
9

Figure 3: Illustration Of The Happiness "Cohabitating" Machine
Source: Thornton, M. L. (2016).

Pigeon is a common example of synurbization. From its aerial, monocular vision, they city is recognized as a series of manmade ledges
for perching and warming in the winter weather. For another example, heron, the city is a place full of concrete forest and fragmented
wetland. The giant grey bird has got used to staying for hours alongside fish sellers of the street market. To herons, the canopy of street
stands is the waiting area of a decent seafood restaurant.
Finding and understanding how synanthropic animals successfully
adapt to the built environment, may challenge us to re-think city as a
shared space beyond anthropocentric conception, and to re-imagine a
zoopolis that welcomes at-risk/novel species to cohabit with humans
(Gunawan, 2016).
Zoopolis
In the competition Grand Paris, Andrea Branzi proposes the presence
10

Figure 4: Diagram of the Synanthropic
Source: Sarah Gunawan. (2016).

of free animals inside the French capital. The project aims to move
out from the human-centric city, towards “cosmic” hospitality that
accounts for all kind of lives: “It is sacred everything is alive” (Renna,
2018). According to Branzi’s explanation, inserting thousands of free
cows and monkeys into urban territories, like the Hindu metropolis
(Figure 5), could make the entire city system more unpredictable and
force it to slow down.
Yet the cosmic hospitality might be just ideal. The synanthropic
animals – pigeons, herons, or rats, raccoons – are mostly regarded as
pests. Shall we at least once appreciate their existence? For it may
in turn reveal human impacts on the shared urban eco-system, and
how our interventions – from making ecological barriers to altering
food-trash patterns – can be vital to the other species living in close
proximity to us (Meier, 2018; Figure 6). Furthermore, revealing these
animals may reflect the unequal species selection in both ecological
conservation and design practices, that the stereotyped hierarchy
11

Figure 5: An Elephant And Two Camels Used As Joyrides Are Being
Strolled Down The Streets Of Ip Estate, New Delhi.
Source: Deb, A. (2018).

Figure 6: Participants On A Synanthrope Walk Use Their Flashlights To
Illuminate Exposed Bedrock In Central Park
Source: Meier, A. C. (2018).
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(some “flagship species” are thought privileged over most others)
should be undermined (Lorimer, 2015).
The issue of revealing the processes within eco-systems has already
been addressed by landscape architects in the 1990s. They advocate
that ecological design – which considers the balance between organisms and their environments – ought to interpret the knowledge about
environmental complexity. For the more one enables to see and comprehend the ecological processes, the more one is likely to appreciate
nature with ethical responses (‘Proposal’, 1998). As a result, revealing nature is proposed alongside constructing nature, which is termed
as “eco-revelatory design” (Brown et al., 1998). It intends to convey
ecological phenomena, processes and relationships through landscape
experience more than functional works.
In the end, what of the landscape is zoopolis (Figure 7)? Landscape
once is indicated as surface – the surface of an ecosystem (Wood,
1988), and the surface may reveal about what lies beneath (Tuan,
1989). In the work “landscape approach”, Bernard Lassus indicates
that constructing for technical demands is not sufficient: “so, while
remaining functional, one is compelled to set up a sensory (sensible) world, a ground for the senses and the imagination that may
give meaning to this environment” (Lassus, 1994). But rather than
working through the body senses (since we fail to appreciate the synanthropic animals in daily life), landscape could be more associated
with symbolic representations and composition which emphases on
the conceptual transformation on idea and mind. The idea of “zoopolis” points to the revelation (poetics) of landscape and the ecology
13

of landscape. Through such “eco-poetic approach” (Koh, 2008),
landscape might actively play in providing a space for ecological program, and also offering an interface where human can comprehend
another animal.

1.3 Why not snail?
Not your garden killer
To be honest, I never really thought that I would devote my entire
graduate project to this soft creature. In the beginning, the idea
sounded so strange that people kept asking why I intended to design
for snails. Even my best friend tried to stop this crazy thought. He
told me: “Don’t you know how disgusting they are? For they are
everywhere in my backyard!”
None of my friends show any affection or desire to share living space
with snail. For the soft creature is regarded as the most invincible
monster that can easily ruin all the plants in gardens (Figure 8), and
of course, all the aesthetics of gardens (in fact, only a few species of
slugs, the gastropod without the hard shell on bodies, can severely
damage plants.).
The snail and its unshelled kin might be too disgusting to elicit empathy. They are both are attractive companion animals. Yet not matter
we like or not, the lives of human (gardener) and the snail are stuck
together. Franklin Ginn indicates the sticky lives that they are “writers
of domestic landscapes, leaving trails of mucus on carpet and stone;
readers, too, following the marks laid down by their kin in search of
14

Figure 7: Illustration Of The The Grand Paris Project
Source: Andrea Branzi (2008). ©Angelo Renna

food, sex and shelter” (Ginn, 2013). Since we are connected together
so much, it might deserve to formally announce their existence and
accommodate such sticky togetherness.
Climatic indicator
It takes me some time to enter the fascinating world – the world of
snail that is closely related with the places we live. Biologists find
that in some Dutch cities, snails are evolving to own a lighter shell
colour compared to their countryside relatives (Figure 9). It may be
caused by the effect of the urban heat island. The evolving snails are
supposed to reflect more heat radiation from sunlight. So they are
more capable to survive at the increasing temperature in many cities
globally (Kerstes et al., 2019). Another informal observation might
be more familiar. Snails are likely to encounter in a cool, cloudy
weather, or after a light rain. The creatures can be easily found on
15

Figure 8: A Detail Of “Fighting With Snails” From Decretals Of Gregory Ix
With Gloss Of Bernard Of Parma (The ’Smithfield Decretals’)
Source: Raymond Of Penyafort. (Ca. 1300–1340). Digitised Manuscripts,
British Library.

Figure 9: Cities Are Turning Snails Yellow
Source: Gonzalez, D. R. (2018).
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sidewalks for the slimy traces left behind. Both examples indicate
that the easily ignored snails may embody the changing climate and
weather in a corporal way.
At-risk species
Approximately 25,000 described species of terrestrial and freshwater
snails inhabit the earth, which might be only 25% of the total Mollusca (Lydeard et al., 2004; Neubert et al., 2019). Snails can be found
in most terrestrial habitats and plays crucial roles in nutrient cycles
of worldwide ecosystems (Nicolai & Ansart, 2017). They are detritivores, i.e., “bottom feeders” that decompose all kinds of detritus and
debris.
The crucial “ecosystem engineers” (Jones et al., 1994) are declining
globally. In the past 500 years, 42% of the extinct animals are molluscs, and 99% of them are land and freshwater species (Lydeard
et al., 2004). In Europe, 21.8% of the 2469 native land snail, slugs
and semi-slugs are considered as Threatened species (Neubert et al.,
2019). A further 345 species (14%) are assessed as Near Threatened.
The impact of natural system modification is regarded as the
main reason of the great loss. Many former habitats (e.g., forests,
meadows, wetlands) are converted to urban area and monotonous
agricultural land. Urbanization reduces snail habitat in size and also
in quality because of habitat fragmentation, according to the EU
Red List of terrestrial mollusks (IUCN, 2019). Meanwhile, climate
change rapidly alters their normal regimes of temperature and water,
but studies on this are relatively limited (Nicolai & Ansart, 2017).
17

Not revealed yet
Compared to the widely-noticed extinction and population crisis
within vertebrate groups, the snail problems, or more broadly saying,
the molluscan problems have received uneven attention from both the
public and scientists (Régnier et al., 2009). Though the slow-mobile
creatures are highly vulnerable to the human-altered landscapes. The
same bias also exists in architectural disciplines. From the year 2000
to 2014, only two designs (Mussel choir by Natalie Jeremijenko and
Oystertecture by SCAPE Studio) specifically deal with molluscs, yet
both projects work on aquatic habitats (Wolch & Owens, 2017).
In many ways snails are awkward. They move particularly slowly
but evolve rapidly; they own tender, sticky fleshes but carry hard
shell. Furthermore, talking about their flourish is very awkward.
For they have high plasticity in the surroundings but still are at risk;
they are commonly living with us but people still worried about their
prosperity. The awkwardness is two-fold. Here proposing a serious
flourishing action might be the most awkward thing: to uphold the
life emergence of snails, and to “enshrine” the prospect (Ginn et al.,
2014). However, once we know there are no criteria of certain species
flourish – many species are knotted together in and beneath the urban
landscape, we determine to work on the “awkward flourishing” and
against stereotyped species assembles.

1.4 Knowledge gap
We have already mentioned the snail’s adaption to the changing
18

climate and the indication. The recent ecological design has paid
much attention to guiding urbanism more climate-adaptive or remedying contaminations. In this process, wildlife is not just victim of
urbanization. They can also benefit from living closely together with
people. Many are able to use the urban landscape as good as any of
us.
Most animal-design projects work on this area – how other species
can cohabit in built environments – through investigating synanthropic
knowledge and catering for ecological requirements. Nascent guides
have been delivered to design with from the ecology of landscape.
Some prime examples are “Animal Aided Design” (Hauck & Weisser, 2015), “First Guide to Nature Inclusive Design” (Stiphout, 2020),
“Making Urban Nature” (Vink et al., 2017).
While a lot of attention is paid on accommodating installations,
which only surrounds specific organisms, less voice is raised to connect the life emergence with the city emergence. Designers and architects have looked at certain animals, but we lack looking at animals
and cities back and forth. The complexity, connection, dynamics of
zoopolis are therefore elicited in this thesis. Snails are to be studied
at the interface of a landscape more than a building/a garden (Figure
10).
Second, we have found the cosmic hospitality or cohabitation has
not considered with snails and other synanthropes. Therefore animal
design requires an ethical reflection on the species selection. Some
projects have worked on the issue by inserting visual and sensory experience into the space of animal encounters, where one is equipped
19

to enter “their” world, or to look at their world from novel perspectives. Of course, it is very good when animals are formally invited.
But snails are still under the ground – their phenomena, processes,
relationships in the urban ecosystem haven’t been known yet.
In this thesis, we are seeking a poetic design that could elicit people’s
new conception of this unrevealed creature. To be clear, there is a gap
to know the ecology from the landscape of animal and city, and to
design a poetic zoopolis where more species can be revealed in mind
and/or experience.

20

Figure 10: Detail Of A 4th Century Mosaic Of A Basket Of Snails
Source: Raddato, C. (2015). wikimedia
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CHAPTER 2
METHODS

22

2.1 Research question
How to design a poetic animal city including snails?

Question one (Q1):
What are the snail’s characteristics in culture and biology,
and what are the urban issues affecting the snail living?

Question two (Q2):
What are the principles of “poetic cohabitation” and what
are the design strategies?

Design question:
How can we reveal the cohabitation of snail and people in
the new Hamerkwartier?

23

Figure 11: Hamerkwartier Is A Blank Area Of The Snail Habitat
Source: Author

24

2.2 Site selection
A wild city
Amsterdam is a populous city. Besides over 800,000 human inhabitants, it is home to more than 10,000 species of plants and animals
including roughly 300 protected species (Gemeente Amsterdam, n.d.).
The high biodiversity is appreciated by the people of Amsterdam:
38% residents use parks every week; 24% residents enjoy trees and
plants when using their parks; another 14% park-users watch animals.
Within cycling distance, this city’s nature is reachable and pleasant,
and therefore attracts new businesses, new dwellers, and also new
wildlife (Gemeente Amsterdam, 2014).
Amsterdam is a stony island surrounded by two natural rings. The
outer ring comprises those nature reserves ranking in the Nature
Network Netherlands (“Natuurnetwerk Nederland”, before 2014 it is
called NEN, National Ecological Network) with the surrounding agricultural landscape. The inner ring contains IJmeer lake, Waterland
polders, Amsterdamse Bos and other high bio-diverse nature around
the urban area. The nature surroundings are drawn to the City via
ecological corridors, which allow animals and plants to migrate more
freely and expand their habitats. The Structural Vision Amsterdam
2040 by the City of Amsterdam (2011) further enhances interconnection by a number of “ecopassages” that facilitate wildlife to cross the
bottlenecks such as busy roads and steep canal banks, according to
the volume “Restoring and interconnecting nature” of Plan Amsterdam (Gemeente Amsterdam, 2014).
25

To the best of my knowledge, the Wild Amsterdam Delta Plan (2020)
is the most recent, and probably the most straightforward initiative
that sets an ambitious vision to make Amsterdam “the most biodiverse and wild city” in 2025. From the former landscape and city
development to the future vision, a wild Amsterdam is approaching.
Now the question is: are all people and all animal ready for this new
era? (Figure 11)
The redeveloping neighbourhood
Hamerkwartier, is a 40-hectare area locating in the west part of
Nieuwendammerham (a polder in Amsterdam-Noord alongside the IJ
waterway). In the 1980s, the area is adjusted from an industrial zone
to a business park, and almost all of former canals are filled for the
land need of more buildings and roads. Currently, Hamerkwartier is
confronting a new round of change – towards an integrated space for
residential, working and living purpose. 6700 new homes and many
working spaces are anticipated to be added in this area in few years
(according to ‘Projectnota Hamerkwartier’ by Gemeente Amsterdam,
2018; Figure 12a, 12b).
The survey in situ has left a strong impression of emptiness. One
can only reach the waterfront after crossing massive parking lots and
industrial buildings. The whole area is lacking activities and attractions, though several scenes near the community garden and café are
convivial especially when second-hand market is there.
At the moment, enduring empty space is far from the only problem.
Vegetation can hardly be found on site except the rows of street trees
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Figure 12a: Airphoto Of Hamerkwartier
Source: Gemeente Amsterdam. (2018).

Figure 12b: 6700 New Households Are Planned In Future Hamerkwartier
Source: Gemeente Amsterdam. (N.d.).
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planting on the hard pavement. Soil is not only highly polluted but
also greatly sealed by impervious asphalt and concrete and has been
compacted by the heavy vehicles for decades (Figure 13a, 13b).
Temperature is high during moments of heat stress because the street
is directly under sun exposure with little shaded space. Moisture is
either deficient or excessive since the current landscape consisted
by man-made products is poor at retaining water in the ground.
Connectivity is low also for the wide roads oriented for the industrial
transportation without any green verges or ecological crossings. The
neighbourhood has to do a lot working on these environmental issues
in redevelopment. (see Appendix)
The skeptical habitat for snails
While redeveloping the neighbourhood provides an excellent opportunity to include nature, the snail’s habitat is skeptical. Compared
with other synanthropes such as rats and pigeons, snails favour vegetated ground while they cannot quickly move or travel a long distance

Figure 13a: Photograph Of The Massive Sealed Ground In Situ
Source: Author
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for the essential food/shelter/sex.
The current redeveloping plan follows the idea of “compact development”: the majority of greenery is on 8m-height terraces; important
eco-corridors are alongside the main traffic; ground space is used
efficiently and compromised by the demands of capital investment. In
such “soft” biopolitics, (ground) soil, plant and animals are actually
restrained.
Therefore, we intend to deal with the environmental issues (climate,
land use, commuting, etc.) for snail beings as well as human beings,
which might re-construct a city beyond anthropocentrism. To be clear
ahead, not just one species we are going to care. It is one holistic system where many organisms can make use of urban nature differently
but all benefit from the shared space. The opportunity is precious of
slowing down the fast design-decisions nowadays and rethinking the
multispecies city for/from snail at least once. Hopefully our explorations and conclusion of snails could evoke more studies of other

Figure 13b: Photograph Of The Flourishing Garden In The Risk Of Pollution
Source: Author

29

urban species.

2.3 Research design
The issues of snails and cities can be inquired by two research-design regimes: “research for design” and “research through design”.
The former analyses theoretical concepts, site conditions, species
circumstances, urban issues, and reference designs. Knowledge
from research-for-design can offer theoretical principle and frame
rational conception, which supports design selection in the second
regime (Table 1).
Literature review
In the introduction part, we have already introduced several concepts: the expanding architecture of habitat, the cohabitation, the
cosmic hospitality, and the eco-poetic approach. Together they
constitute the theoretical part of this thesis.
In terms of the revelatory performance, we have already been provided four criteria: increasing visibility; increasing scope; incorporating scientific research; facilitating human experience (Liverman,
2007). The criteria are reasonable since the author has followed
the praises and critics of eco-revelatory design for 10 years and
only select the projects of landscape architecture. Visual or virtual
projects without real eco-functions are excluded. There are no new
criteria nor new systemic studies about eco-revelatory design afterwards.
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However, it is skeptical to directly apply the criteria to the design
process. Liverman demonstrates that the former practices mostly
concern non-living themes; animals, plants and human society
haven’t been highlighted in revelatory discourses. In other words,
we have no clues about a new animal-revelatory theme – what are
the meanings of animal visibility? what human-animal experience
should be facilitated? Such doubts prevent us from applying the
existing criteria. For the same reason, the strategies listed in the
eco-revelatory-design proposal (1998) are also dismissed. We will
keep the concepts from the introduction as prime principles.
Inventory and analysis
Sometimes landscape architects work as detectives. Abundant
knowledge about site, species and city helps us to clearly understand the targets/clients we are going to deal with. Information is
mostly collected from online resources: city’s documents, thematic
reports and maps; articles/books from biological and ecological
studies. Some other is from empirical experience: site survey; selfmade or other’s images; even daily routines.
Particularly, snails are studied in both culture and ecology. Since
poetic evidence is expected more than the evidence of material
worlding. The features found from the ecology of snails will guide
the analysis of urban issues.
Design guidelines
Design guideline is a helpful way to closely connect research and
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design (Prominski, 2017). The strong connection makes the research-design process selective and efficient. As he claims, design
guideline is the principle that “gives guidance for design action
and suggests a specific direction by excluding many other possible, and by implication, less suitable ones”. Design guidelines are
not design themselves; they only output an organized framework
guiding all “possible design questions regarding a specific topic” as
“catalysts”.
Design guidelines “offers transferable knowledge” through abstracting referencing cases, which are identified and categorized
by “Cohabitation” and “Ecopoetic”. The first insists to cater other
species dwelling in close proximity to man; the second concerns
the integration of constructing and revealing the complex morethan-human landscape.
Ideally, design guidelines could be coded in a branch structure:
thematic topic/type – strategy/model – design tool. However, it’s
not always successful to start with thematic topics: some strategies
might be general; some could only be used in certain species; some
are more ambiguous. Nevertheless, we would like to find the intercommunity held by most references. The referencing projects are
searched from online organizations (mainly from The Expanded
Environment), and offline organizations (e.g., Het Nieuwe Instituut).
Research through design
Design guidelines can’t naturally become a design. Therefore, the
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outcome of RFD, the guidelines, will be developed and evaluated
through the design process, i.e., the “research through design”.
The first round reviews those initial conceptions about what kind
of design; the second round compares two compositions. Previous
conclusions will encounter the inventory and analysis here. Long
terms of debating, doodling, modelling and reviewing happens
here. Reflections derive from supervisors, examiner, other master
students (from different disciplines), and me.

2.4 Thesis structure
Chapter One (introduction) and Chapter Two (methods) constitute
the first part. Theoretical framework, target species and knowledge
gap have been addressed in the introduction, which in sort of explain the importance of designing with urban animals particularly
with snails. The design site and the approach of research-for-design/research-through-design are given in the methods.
Chapter Three and Chapter Four constitute the second part. Chapter
Three responds the first research question, which will analyse snails
in culture, biology and urban issues. Chapter Four responds the
second research question, which will figure out the idea of “poetic
cohabitation” from studying former projects in landscape architecture and in animal design.
Chapter Five and Chapter Six constitute the third part. Based on
the previous results, Chapter Five will further explore design ideas
with the snails’ issues and adapt to new development of Hamerk33

wartier in Amsterdam Noord. Chapter Six will discuss the lack of
this thesis and suggestions for further studies.
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Table 1: Method Of Data Collection And Source
Source: Author
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CHAPTER 3
THE SNAIL IN CULTURE, BIOLOGY
AND URBAN ISSUES

36

The very awkward snail has been introduced beforehand. The city
of Amsterdam is also known for flourishing nature. Responding the
Question One, “What are the snail’s characteristics in culture and
biology, and what are the urban issues affecting the snail living?”,
this chapter will further look at the creature and the city. The first half
fulfils the inventory from seeking the snail image in Western culture,
to the biology of form, behaviour, sense and lifespan. The second half
leads to the prime issues that snails are confronting or are going to
confront, and how the animals are influenced in the urban habitat.
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3.1 Symbolic agents in Western culture
In William Shakespeare’s first poem, Venus and Adonis, the snail
is portrayed as a timid creature that is easily frightened then hiding
away into darkness. The snail’s retreat in this passage mirrors Venus’s devastation when seeing her beloved Adonis lying in blood. In
Shakespeare’s other works, the slow creature is referred several times
with the inseparable house on the head, while the English poet also
twice refers to “the tender horns of cockled snails” and the way of a
shrank snail “in his shelly cave with pain”.
The image of snail can be widely found in the Western paintings as
well, in which the creature is implied as the symbol of humbleness,
virgin, but also sinfulness and lust. In the paintings of the Annunciation, a snail is surprisingly beneath the Virgin Mary (Figure 14). Why

“Or, as the snail, whose tender horns being hit,
Shrinks backwards in his shelly cave with pain,
And there, all smother'd up, in shade doth sit,
Long after fearing to creep forth again;
So, at his bloody view, her eyes are fled
Into the deep dark cabills of her head;”
--- Venus and Adonis, W. Shakespeare, 1593
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Figure 14: A Snail Is Beneath The Virgin Mary In
The Painting Of The Annunciation
Source: Francesco del Cossa. (1470–1472).
Gemäldegalerie Alte Meister.
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does this most unlike animal appear in this ornate image? Except the
implication of Mary’s virginity, the painter might acknowledge the
inexpressible divinity. The message from God is too powerful to find
a proper resemblance. Perhaps here the snail is just a humble audience; perhaps the painter deliberately put it there to make his picture
in the limelight (The National Gallery (London), 2018).
Though most interpretations are related with Christianity, the artistic
embodiment can also be interconnected to the scientific evidence
(Jones, 2014). In Salvador Dalí’s “Woman with snail” (Figure 15),
the soft and floppy nude is corresponding to the original meaning of
the Greek word “Malaca” -- the root of “Malacologist” that the people who study mollusks.

Figure 15: Femme A L’escargot (Woman With Snail)
Source: Salvador Dalí. (1967). [Etching On Japon
Paper, 38.1 × 27.9 Cm]. In Puccio Fine Art.
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3.2 The characteristics of life
1) Morphology
Hard shell
Snails are quite recognizable from the outward appearance of spiral
shells (Figure 16a). By contrast, the other group of gastropods, slug,
possesses without the hard outer. Studying their external morphology
therefore can be divided into two parts: the soft, flexible body and the
hard, solid shell (Williams, 2012).
The solid part is mostly made up of calcium carbonate with a coiling
structure. A young one hatches with only one whorl on the shell. As it
grows the shell increases in size by coiling around the first whorl, and
keeping coiling until the snail reaches its adult size. Depending on
the species, habitats and living conditions, the shells greatly vary in
size, shape, colour and pattern. Most snails have a dextral shell that
has a right-handed coiling orientation. People call the rarity possessing a sinistral (left-handed) shell, “snail king”.
Soft body
The soft body consists of three functional parts: foot, head and visceral hump. The “foot” sole that is the large flattened underside of the
belly comprises several contractile muscles. Two pairs of tentacles
are on the head part. The upper pair is ocular with an eye at the tip of
each stalk, while smell and taste sensors are densely on both pairs.
The hump part containing vital organs (e.g., digestive system), is un41
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Source: Author
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seen inside shell and surrounded by a protective layer called mantle.
H2O tissue. Other
Excretory and respiratory openings are on this mantle
openings (mouth and genital hole) are near tentacles at the front of
the body.

2) Behaviour

H2O

H2O

Feeding

O2
Snails eat a varied diet, which highly depends on the accessible foodsO2
CO2
in the crawling range. Most snails are herbivorous,
feeding from plant
O2
H2O
leaves, stems, crops, fruits, bark to rotting wood, fungi, mushrooms
and algae (Figure 16b). Some species prefer dead plants and animal
O2
debris. In the natural environment theyH2O
are nocturnal animals (Speiser,
2001). They tend to stay at dark places during the daytime and move
H2O
out in the night when temperature drops. It helps them to prevent
from excessive heat and moisture loss.

For growing and restoring the shells, snails require ample amounts
of calcium obtained from food, sometimes including soils and stones
which are rich in calcium carbonate (Mänd et al., 2000).
Locomotion
While they are usually recognized as slow creatures, the exact mechanism of the crawling movement remains unclear (Lai et al., 2010).
The locomotion is driven by the rhythmic pulses of muscular activities. Moving from the tails to the heads, the activities of muscle contractions and relaxations, or the pedal waves, generate the thrust. The
parts of the foot between the pedal waves remain stationary on the
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ground, and these immobile parts are called interwaves. Both pedal
waves and interwaves can be observed from the underside when a
snail is set upon a glass surface.
The slimy trail left behind the snail movement is a layer of mucus
which plays a key role in the kinetic activities. The slippery mucus
lubricates the sliding motion. By the versatile mucus snails can adhere to various surfaces, for example, the shaded side of a tree branch
(Denny, 1981).

3) Senses
Light, Smell And Taste
When a snail crawls to a mushroom, the food may be detected by the
ocular sense of sight/light, or by the chemical senses of smell and
taste. Two fluid-filled eyes are obvious on the tips of upper tentacles.
Sensing different light intensities enables snails to navigate towards
the dark place. However, most species can only see blurred visions
without any colours (Figure 16c).
Luckily, they have a considerable good sense of smell. Both their olfactory and gustatory senses are densely received on lower tentacles
and lips, via certain chemical stimuli. The other parts of the body,
from head to tail, can also less effectively receive the chemical stimuli and even the light flux.
Touch, Temperature And Humidity
The entire body is very sensitive to touch, especially the front head
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where sensual cells are concentrated. The two tentacles quickly withdraw into the body if they are toughly touched. When snails sense
danger or in bad conditions, they can contract the entire body into the
shell very fast. Due to the flexible body snails are well adaptive to
various obstructions, such as thorn or knife blade, by expanding the
foot to the right shapes.
Similar to the smelling sense, the information of temperature and humidity is received by the specific cells on the outer skin. These cells
are also mainly dispersed on the head. It is well known that the temperature and humidity of the surrounding environment highly impact
snail behaviours, and sensing the changes is vital to the survival for
this creature.
Hearing
Snails and all the other gastropods have no sense of hearing.

4) Life cycle
Life cycle is the series of changes that organisms go through to
reproduce from one generation to the next. For a land snail, it briefly includes the following phases: born and develop; reach sexual
maturity; mating process; fertilization and gestation; egg deposition
and hatching (Figure 16d). The whole life (including the life span,
the required time for sexual maturity and the period of reproduction
every year), are variable depending on the snail species, as well as
the dwelling conditions (like captivity, climate, etc.).
Most snails are hermaphrodites that have both male and female or47
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Source: Author

gans. It increases the mating chance when a single snail encounters
another one, no matter the gender. Some land snails are found having
a seasonal “slow down” in winter (hibernation) or in summer (estivation), actively decreasing metabolic activities for survivals.

3.3 The issues of urban habitat
In ecology, habitat means an area used by a particular species of
animals, plants and other living organisms. The place where snails
live in the city is not as ideal as the Galapagos Island. Instead, it is
an applied ecosystem constructed together with the urban settlement.
Such hybrid urban nature not only influences the habitat - the spatial
distribution occupied by the wildlife; but also influence the ways of
inhabiting - the consequences and patterns that wildlife is interacted
with nature. The slow-moving snails are usually studied at local sites.
But here we will address three issues that they are generally confronting within cities, which is based on the former bio-features.
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Figure 17: The Issues Of Climate Change Affect The Snail Living In Cities
Souce: Author
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1) High temperature and drought
Under the WH climate scenario (the highest one of KNMI’14 scenarios), Amsterdam will have considerably more “warm nights” till
2050, that the temperature won’t drop below 20 degree in a hot day.
Most of the city is estimated to endure the warm nights over three
weeks per year, comparing to one day to one week annually in the
current climate (according to the “Climate Impact Atlas”).
The urban heat island effect makes the central area even warmer.
With a huge amount of paved surface, there is less evaporation
by plants, but more sunlight irradiation absorbed. Massive heat
is trapped at daytime by the densely constructed buildings and is
released after sunset. The temperature cannot easily drop in the city
centre as a result (Lenzholzer, 2015).
Due to the climate change, drought will also increase. According
to the “Amsterdam Metropolitan Area Climate Atlas”, the annual
precipitation in the city is already a deficit but will keep decrease till
2050; while the evaporation is rising under the WH scenario. Soil
moisture in public green spaces could hardly be replenished during
the drought with a low underground level.
Vulnerable
Considering the aforementioned features, the land snails are very
vulnerable to the desiccation because they cannot swiftly alter their
habitats. The high temperature has a critical impact on the land snails
as they are ectotherms (Nicolai & Ansart, 2017). The organisms
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have to reduce their normal activities to decrease the upward cost of
energy and water, as they are extremely sensitive to high temperature
and desiccation. The essential physiological processes (e.g., forage,
reproduction) would be restrained especially in the “hot zones” and
thereby mortality can increase. Heated soil could also be destructive
to snail’s production process (Baur & Baur, 1993; Minoretti et al.,
2013).
Hiding in the shade
Scientists have found extensive strategies of land snails adapting to
thermal limits (Schweizer et al., 2019). Different land snails show
different heat tolerance. But in general, they regulate their body temperature by hiding in a buffered microhabitat and/or actively reducing
metabolic activities (Nicolai & Ansart, 2017).
From the undersides of plant litters, stone wall crevices, vegetation
shades, hedgerows, to overgrown gardens, there are various microhabitats in favour of the snails’ thermal comfort, in both natural and
urban environments. They can also attach their bodies on the shaded
sides of walls, fences, tree trunks, plant stems and other vertical matters, owing to the adhesive mucus.
Here we find that the vegetation shading and structure shading are the
key factors that decrease external temperature as well as evaporation.
The shade, i.e., the darkness and coolness made by shelter from direct
sunlight, can facilitate a favourable soil moisture-temperature regime
of the snail habitat at macro and micro scales.
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Figure 18: The Key Factors Of Snail's Livability In Built Environment
Source: Author
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Figure 19: The urban issues of high temperature and drought,
contaminated soil, habitat fragmentation
Source: Author
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2) Soil contamination
According to the “Nota Bodembeheer”, the document of soil management (Gemeente Amsterdam, 2019), there is a clear pattern about the
soil quality in Amsterdam: the old neighbourhoods are contaminated
while the young neighbourhoods are relatively clean.
The old neighbourhoods include the historical districts inside the
canal belt and several neighbourhoods built during the pre-war urban
expansion (e.g., Oud West, Oud Zuid, De Pijp, Indische buurt). The
soil there might be moderately to heavily contaminated with heavy
metals (lead, copper, zinc) and petroleum (PAHs, minerals oil). Direct contact or using the contaminated soil without remediation can
be harmful to human beings especially to children.
The soils in the heavy-industrial area along the IJ (mostly in Amsterdam-Noord), have a high chance containing strong pollutants of mineral oil. All the layers – the top layer (ground to 0,5m below ground),
the deep layer (0.5m below ground to 2m below ground), the original
layer (under 2m below ground) -- are supposed to be polluted.
Population decline
It is demonstrated that the contamination affects the land snails as
well as the birds that rely on snails as an important calcium source
during breeding (Eeva et al., 2010). Both the snail abundance and
species diversity would decrease in the heavily polluted sites. Individual growth would be also affected with smaller shell size.
As the snails gather the mineral from diet and concentrate in their
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shells. Many birds take the snail shell as the major source of calcium
during the breeding period (Mänd et al., 2000). The reduced shell
abundance in the contaminated area may cause breeding females
calcium deficiency (Belskii & Grebennikov, 2014). Defective eggshells as well as hatching failures would increase in the contaminated
neighbourhoods.
Bioaccumulation
From contaminated plants and soils, a wide range of toxic substances
(e.g., Zn, Cu, Cd, PAHs) transfer to snail bodies and accumulate in
the digestive tissues (Notten et al., 2005). Eventually, the pollutants
transfer along the food chain (Dallinger et al., 2001) of soil-plantsnail to a variety of snail consumers: birds such as thrushes, grouse,
wild turkeys and other ground-foraging birds; small mammals such
as weasels, squirrels, shrews, mice; reptiles such as salamanders
and turtles; insects and their larvae; bugs, worms and carnivorous
gastropods (Barker, 2004). With the bioaccumulation effect and low
mobility, terrestrial snails are effective bio-indicators for marking and
monitoring the land contamination.

3) Habitat fragmentation
A mixture of trees and shrubs can provide a favourable snail habitat
-- sufficient food, concealing space from avian predators, buffered
microhabitat against sunlight exposure, and cool-humid atmosphere.
The tree layer (> 2.5m high) and the shrub/bush layer (1-2.5m high)
are distributed in a great similarity in Amsterdam from NDVI analysis (Paulin et al., 2020). Significantly more trees and shrubs are found
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Figure 20: The Interaction Between Urban
Wildlife And Urban Issues
Source: Author
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beyond the city centre and industrial districts.
Vegetation pattern but also the degree of fragmentation alters along
the urbanization gradient. In the centre area, the habitats are fragmented into small patches by the dense transport infrastructures,
buildings and canals of Amsterdam. These habitat patches are frequently altered by human disturbance as well as city transformation.
Eventually It may influence the snail community in terms of species
richness, species diversity, species evenness as well as community
composition (Hodges & McKinney, 2018).
Dispersing in desperation
The fragmented habitat can greatly affect snail’s mobility. Ecological
studies suggest that the restrained dispersal would reduce genetic
flows between the patches and intensify population isolation at local
level; and the high street density would decrease genetic diversity
between populations at urban landscape level (Balbi et al., 2018;
Nicolai & Ansart, 2017). Passive dispersal (e.g., attached on small
mammals) may also be indirectly affected.
Snails are with deficient mobility (10-50m in a month during the
active period) since movement costs high level of energy and water
(Denny, 1981). They can lose up to a third of their body mass when
crossing hostile matrix such as on mineral substrates. Therefore,
when we see this bold animal exploring pavements, it is likely a
desperate attempt: either going to die on the dangerous journey, or
lacking food and starving to death (Dahirel et al., 2016).
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3.4 Summary
Snails are awkward. They would rather hide in darkness than live
with the exposure. Their delicate bodies are engaged in “dwelling
upon” surroundings – guide to the space of favourite temperature,
humidity, food and sexual partner. They are symbolic agents in Western culture and other cultures, which frequently occur in paintings,
sculptures, literary works as complicated symbols. Their characteristics are separately recognized in the world of science and the world
of humanity. Yet some features - the sensitiveness for environment,
the lust for life - are interconnected from the two worlds and show
beautiful connections.
They are both adaptable and sensitive. The qualities of vegetation,
soil, climate, moisture and connectivity are the key factors affecting
snail’s liveability in city habitats: vegetation is the primary factor that
provides food and shelter for the various fauna including the snails;
soil is the fundamental factor that directly influences snail health and
(shell) development; temperature is the overarching factor that dominates snail’s behaviours and activities; moisture is the vital factor that
deficient water (drought) and excessive water (flood) in the ground
can both threaten snail lives; connectivity is the structural factor that
mainly influences the gene flow.
In the context of climate change and urbanization, three main issues
are pointed out: high temperature and drought, contaminated soil,
habitat fragmentation. They are threatening, and/or will threaten the
liveability of snails in Amsterdam. Snail’s visibility (the ability of
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being observed) will reduce due to the decline of populations and the
increase of hiding period. Since snails are fed by a variety of animals,
the issues will also threat many other species (mostly birds) through
the food web (Figure 18-20).
From personal observation, these identified issues are not just animal
problems (see appendix). They are greatly concerned in landscape architecture and therefore they are also our problems. The torrid street
on a summer afternoon can be dangerous to many creatures. Together
snail, people and other animals are calling for the liveable habitats of
shaded-moist, pollution-free, and green-connection.
Design for snail’s flourish is design for human’s flourish. It is not
awkward (to speak out) at all!
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Photo: A Yellow Grove Snail (Or Brown-Lipped Snail), Cepaea Nemoralis
Source: Author
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CHAPTER 4
POETIC COHABITATION
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In this chapter, we will respond to the Question Two: What are the
principle and strategy of the “poetic cohabitation”? In the first section, we explain the concept of “poetic habitation” by reflecting to
the theoretical frameworks, and conclude its principle. In the second
section, three design strategies are found from reference study. They
will guide the following design about how to poetically create a cohabitating city.
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4.1 The principle
In the end of the first chapter of the “When Species Meet”, Donna
Haraway (2007) states the ideal cohabitation for her:
“Once again we are in a knot of species coshaping
one another in layer of reciprocating complexity all
the way down. Response and respect are possible
only in those knots, with actual animals and people
looking back at each other.”

Working on the animal is therefore characterized as a kind of holistic
hybridity. When the difference between human and animal is acknowledged, building a hybrid landscape as mediating place is necessary to promote the transspecies connections. This landscape has
to undermine the dualism of nature/city, animal/people, and ecology/
mind.
Therefore, the poetic cohabitation has two interconnected focuses:
ecological performance and mindful transformation.
It aims to include all species living in close proximity to human beings, which is beyond the stereotyped anthropocentrism and speciesism. More than that, the shared habitat ought to change ideas about
animals and therefore bring new human-animal relations.
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4.2 Eco-poetic strategies
EMPHASIZE
Cohabitation is a more-than-human inclusion -- to make concerted efforts to “invite alternate species into human environments” (Dodington, 2014a). The cohabitating landscape therefore move from those
stereotyped animal architectures (zoos, aquaria, livestock houses),
towards a shared habitat where animals and humans dwell closely
with the other. It starts from figuring out the opportunities and limitations of the animal dwelling in synanthropic environments. It aims
to encourage the animal’s occurring and occupying a certain location,
by facilitating life span, food supply, feeding, pollinator-attractive
plants, shelter, nesting space and so on.
Joyce Hwang, an architect that has made a series of successful animal
designs, acknowledges that functionality is not all, however. In her
opinion, framing the chaos of nature, the human perceptions towards
nonhuman, raising public awareness of animals and their relationships with us, is as important as even more crucial than architectural
functions (Dodington, 2014b). In this aspect, the Cohabitation should
perform not only environmentally but also aesthetically.
Her recent work “Hidden in Plain Sight” keeps looking at tiny creatures. A fibre structure encloses an insect space while a beamer facility is applied to represent the insect image on the fibre. The insect
enclosure provides a popular social area where various recreational
activities may happen. Besides, important insects are intentionally
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Figure 21a, 21b: Magnify The Insect's Aesthetics And
Importance In City Center
Source: Joyce Hwang, & Nerea Feliz – Nerea Feliz Studio.
(2019). Hidden in Plain Sight
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attracted for supporting local ecosystems, even though the effects
are largely limited by the project’s size. The importance is magnified
intentionally in the encountering place (Figure 21).
Another female designer’s work, the “fish buoys” by Jeremijenko,
also frames the chaotic nature in situ. The moving signals of fishes’
movement beneath the water, is attracted and transformed into the
visible, light signals. By this way, the appearance and moving patterns of the unseen fish are clearly revealed to the audience (Figure
22).
In conclusion, they are the strategies of emphasis. The animal’s
synurbization - their presence/absence, their adaptation and role in
the ecosystem - is announced through the alternative visual and/or
sensory experience.

Figure 22: SMS With Fish: Amphibious Architecture Is A Visual Interface That
Offers A Looking Glass Into The Aquatic Ecosystem Through SMSes.
Source: Natalie Jeremijenko. (2009).
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RECLAIM
Animals are invited to live closely with human beings in buildings,
streets and infrastructural systems. Their demands, as a part of natural
processes, are respected and responded through making the co-living
city. In the other words, their habitats, the living flora and fauna
communities, consist of a dynamic landscape as organic machinery,
that produce the good for the city and all urban creatures. When we
review Wolch’s Animal Urbis, the entire city is a living web with millions of the knots of species, in which city is co-constructed, and the
spatial activities and occupancy are reciprocating, or back and forth
by the nature-culture forces. It is well concluded by the term “terra
fluxus” (Corner, 2006, p. 21):
“This work must necessarily view the entire
metropolis as a living arena of processes and exchanges over time, allowing new forces and relationships to prepare the ground for new activities
and patterns of occupancy.”

Figure 23: Emergence through Adaptive Management, Downsview
Park, Toronto
Source: James Corner Field Operations. (2001). In The Landscape
Imagination: Collected Essays of James Corner 1990-2010 (p. 287).
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Figure 24: The Oyster's Habtiat Is Reclaimed From The Coastal Area
That Is Formally Threatened By Tides And Floodings
Source: SCAPE Studio. (2009).

Here the cohabitation concerns larger systems which are operated
by such Fluxus in mega buildings, infrastructures, urban agriculture
fields, and eco-networks (Figure 23). It often reclaims those polluted,
abandoned, marginalized lands into productive landscapes. It works
on the entire city instead of a single architecture/structure.
Such scaled-up, holistic, dynamic landscape can be found in the
Pastoral City that aims to decentralize urban area and take over the
suburban by the land of agriculture and industry. The decentralization
today should follow the urban ecology instead of the urban economy.
A multi-scope plan, therefore, is important to allocate the habitat in
the strategic place, in which maximize the productivity of eco-services – the ideal ecological resonance (Figure 24).
In the Oystertecture by SCAPE Studio, a multi-layer web is made
for capturing coastal sediment. The accumulated matters will bring
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Figure 25a: Life-Span Strategy Of The Oyster-Tecture
Source: SCAPE Studio. (2009).

favourable food to local oysters. They can also attach to these web
structures as ideal shelters from severe tides (Figure 25a, 25b). Like
the previous projects, the flourishing population is conveyed to people in the proximity. Since the oysters are edible, one can experience
life in different ways: from closely observing to smelling, from collecting to eating.
The oyster-structure is also actively regulating the eco-system at the
landscape scale. The weavings can effectively reduce tidal waves.
It protects the entire area from coastal flooding. For the mega size,
more species can inhabit the oyster’s landscape. As the oyster habitat
can spontaneously grow upon reclaimed land, the city barely cost but
gain a natural reserve.
The project is a participatory operation. It helps to foster the stewardship of using and caring, the community responsibility with pleasure
to manage a multispecies neighbourhood themselves among grassroots beyond top-down planning.
The Oystertecture is such a profound practice. It lives up the urban by
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Figure 25b: The Oyster's Shelter Provides A Shared Habitat For People
And Many Species
Source: SCAPE Studio. (2009).

a flourishing population, a co-living habitat, several kinds of eco-services, many educational and recreational activities.
SYMBOLIZE
The Vertical Forest creates an encountering place with multiple creatures in inhabitant’s daily lives. In many ways, designing the animal
encounter is derived from zoo design: “a good zoo looks like a nice
park, even without animals” (Salzert, 2016). Contemporary zoos
are carefully designed to mimic favourable habitats from nature for
animal clients. Human visitors, on the other hand, are catered a life
chance to escape from the civilized world to the wild world.
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Figure 26a: The Vocabulary Of Animal Architecture
Source: Studio Ossidiana. (2020).

The former projects design the animal encounters like an urban safari
in the wildlife territory: a chance of closely observing the beasts’
movements, expressions and interactions with environmental flows.
Studio Ossidiana spatializes the animal space in other ways. Animals
are given more autonomy, allowing people to see how they (mostly
birds) adapt and use the manmade facilities in beastly ways. Ossidiana’s work decomposes the conventional vocabulary of both animal
architecture and human architecture -- the forms, materials, colours.
Cage, tower, fence and other enclosure archetypes are redefined as
cross-species symbols (Figure 26a, 26b, 26c).
The project doesn’t tell us “where are the animals”, but raises more
questions like “where are we?” and “who are they?”. As we can’t
help to ask ourselves: what does the Zoopolis look like? Perhaps
people and animals ultimately will live in a cosmic regulation. With
the regulation that time the human-animal relations may be more
freely move among the statues of domestication, synurbization and
wildness.
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Figure 26b, 26c: Variations On A Birdcage
Source: Studio Ossidiana. (2020).
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4.3 Summary
To conclude, the poetic cohabitation reviews cities from the ecological performance as well as mindful transformation. It aims to
include all species living in close proximity to human beings, which
is beyond the stereotyped anthropocentrism and speciesism. More
than that, the shared habitat ought to change ideas about animals and
therefore bring new human-animal relations (Table 2).
To achieve the cohabitation, architects and designers have to carefully search the opportunities and limitations of the animal dwelling in
synanthropic environments. Eco-design solutions should facilitate the
living demands of animals but also humans so that many species can
be enlivened to survive and flourish in the micro/macro landscape in
the Anthropocene Age.
We find three strategies to achieve the poetic: Emphasize, Reclaim,
and Symbolize. The visibility of animals is emphasized if their presences can be represented in visual (or other sensory) experience. At
larger scales, we can reclaim landscape from problematic lands to
co-dwelling habitats, and interpret by programming participations.
In terms of the cosmical-zoo-polis, symbolizing the inhabiting land/
structure would help to reveal the variety and affinity of different
lives.
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Table 2: The Proposal of Poetic Cohabitation
Source: Author

POETIC COHABITATION
FOCUSES

ECOLOGICAL PERFORMANCE

MINDFUL TRANSFORMATION

AIMS

EMBARCE ALL SPECIES LIVING

CHANGE THE IDEAS ABOUT AN-

CLOSELY WITH HUMAN BEINGS

IMALS AND THEREFORE BRING

BEYOND ANTHROPOCENTRISM

NEW HUMAN-ANIMAL RELA-

AND SPECIESISM

TIONS IN THE SHARED HABITAT

ARCHITECTS HAVE TO CAREFUL-

ECO-DESIGN SOLUTIONS

LY SEARCH THE OPPORTUNITIES

SHOULD FACILITATE THE LIV-

A N D L I M I TAT I O N S O F T H E

ING DEMANDS OF ANIMALS BUT

ANIMAL DWELLING IN SYNAN-

ALSO HUMANS SO THAT MANY

THROPIC ENVIRONMENTS.

SPECIES CAN BE ENLIVENED TO

VISIONS

SURVIVE AND FLOURISH IN IN
THE ANTHROPOCENE AGE.

STRATEGIES

EMPHASIZE THE

RECLAIM LANDSCAPE

SYMBOLIZE THE

VISIBILITY OF

FROM PROBLEMATIC

VA R I E T Y A N D

ANIMALS

LANDS TO CO-DWELL-

AFFINITY OF DIF-

ING HABITATS

FERENT LIVES
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CHAPTER 5
REVEAL COHABITAITON
IN THE SNAIL CITY
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In this chapter, we will respond to the Design Question: “How can we
reveal the cohabitation of snail and people in the new Hamerkwartier?” The first section introduces my conception based on the previous
outcomes in the light of snails. The second section addresses the
conceptual plan of Hamerkwartier as a snail city. The third section
reflects the previous research and design as the final discussion.
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Figure 27: Snail-Farm-City
Source: Author
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5.1 Conception

Figure 28: The More Snail's Field, The
More Snail-Eating Birds In Cities
Source: Author, Credit to Hao Yan

Snail farm, or heliciculture, has been lasting for
more than 2000 years and is becoming popular
nowadays for the increasing consuming and
cosmetic markets. Today introducing snail farm
to cities may convey the relationships between
urban agriculture and urban animal ecology.
The scale and scope of heliciculture can be
quite flexible -- from a roof garden to the entire
urban landscape.
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Figure 29: A Marco Photo Of Snail's Feeding Trail
Source: Angel, H. (2011).

The language of urbanism is diverse after
modernism. One expression can look at
de-constructing programmes in urban space,
contrasting to the famous “form follows function” from the era of Bauhaus. Cultural productions from everyday lives are recognized
as more “familiar” materials for cityscape,
more than traditionally natural materials
like tree or hedge. It can be well-described
by Adriaan Geuze’s saying: I don’t design a
park; rather, I design a city.
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Figure 30: "Snail Trace" on Urban Grid
Source: Author
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Figure 31: The Snail, Gouache on Paper, Cut and Pasted on
Paper Mounted on Canvas, 2864 X 2870 mm
Source: Henri Matisse. (1953). TATE IMAGES.
© Succession Henri Matisse/DACS 2020

The Dutch urbanization is used to being
well-organized in every centimetre to make
a “perfect” plan. But perhaps it’s overenthusiastic. Place of “being lost”, is crucial to the
intensive city. It is the silence, the contrast of
concrete objects, the short pause of the city
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Figure 32: Conceptual Diagram of Labyrinth, Model by Sketchup
Software
Source: Author

-- leaving space for intuitive thinking, or
just looking and feeling. The purpose is to
make people concentrate on the temporal:
“I don’t know where I am (in this familiar
city)!”
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1. plan the corridor beforehand

2. leave space for the nature growth

3. connect the cycle ways

4. plan compact strips

5. hybridiz city and nature

6. re-focus on the natural flows

7. adapt to the spatial context

8. low-impact ring road design

9. continuous habitats?

Figure 34a: Re-Comprise The City Morphology
Source: Author
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IJ waterfront

Minimum obstacle:
habitat, transportation, view

Water management:
buffering, filtering, moisturizing
Xeric habitat:

Pedestrian
bridge

1. plan the corridor beforehand

Noord

2. leave space
nature
growth
habitat:
Museumfor the Hydric

3. connect the cycle ways

Mesic habitat:
Forest

Industrial-waterfront

MAKE IT CONTINUOUS

MAKE IT CLEANSED

+ RING and RADIAL road design
for minimizing disturbance

+ Sufficient clean water
by the ECO-NETWORK

+ Only ONE OBSTACLE
to the major corridor

+ Different MOISTURE
for various species and habitats

Structured cooling:
shade, ventilation, nature

4. plan compact strips

Chase the snail:
slow-traffic, event, life

5. hybridiz city and nature

Snail trace

6. re-focus on the natural flows

Snail shelter

Snail garden

Snail bridge
Snail grove

Snail maze
Snail pavilion
Snail business
Snail wetland
Snail tower
Snail ecolab

MAKE IT COOL
+ LIFTED buildings for
more shaded space

+ COMPACT city

7. adapt to the spatial context

CALL IT SNAIL CITY
+ DIAGONAL path

+ Snail ENCOUNTER
within the entire city

8. low-impact ring road design

+ AFFECTIVE experience to
make the urban meaningful

9. continuous habitats?

Figure 34b: A Reclaimed Hamerkwartier for The Livability of People and Snail
Source: Author
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5.2 A SNAIL CITY

We create the cleansed, moist, shaded and continuous habitat: design for snail is design for human.
Meanwhile, human will eventually chase the snails: city
centre is a snail place -- it is a powerful symbol.

Figure 35: Snail City Diagram
Source: Author
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1. Design new blocks

2. Adapt to the remains

3. Introduce habitat into the city center

4. Connect to the ecological network

5. Make the new nature in snail city

Figure 36a: The Evolution Of The Snail City
Source: Author
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1. The new morphology of
built environment create
favourable conditions for
ventilation as well as view
corridor from city to water.

2. The shade of buildings
and forest help to prevent
from sunlight exposure
therefore cool down the
micro-climate.

Figure 36b: Nature And Structure Are
Integrated In The Snail City
Source: Author
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3. The iconic center of the
continuous corridor plays a
crucial role in cleanensing
the waste water, as well as
in the living programs for
both people and other lives.

4. Waste water from livings
and rain is collected on the
streets and gathered into
the central helix. Water is
buffered all over to cool
down the city. It will be a
moist place liked by snails.

Figure 36c: Cleansed Water Enlivens The
Heart Of The City
Source: Author
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Figure 37: The "Snail City" Master Plan
Source: Author
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Figure 38: Alternative master plan without
the spiral symbol
Source: Author

South Elevation

North Elevation

East Elevation

West Elevation

Figure 39: Urban elevation Diagram
Source: Author
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5.3 Discussion: a way to cohabitation
City
Nature prevails in architecture overnight. While the global climate is
changing, people are increasingly migrating to cities so that urbanization is rolling on the earth. Meanwhile, urban dwellers become aware
of the importance of biodiversity. More and more wildlife – plants
and animals – are appreciated and required by the public in the centre of metropolises. The Vertical Forest by Stefano Boeri Architetti
demonstrates a prototype of utopia where humans and other species
can harmoniously live in the proximity. The balcony of buildings is
planted with thousands of vegetations, as the ideal habitat for birds,
butterflies and insects. People are able to encounter wildlife in daily
routines, and also benefit from the high quality of natural surroundings (such as purified air, moderate temperature, mental health).
Nature and architecture/structure work together creating a co-living
habitat. It is a constructed Nature (Figure 40).
From 2017 the approach of Nature-inclusive building (“Natuurinclusief bouwen”) become mandatory when making new building,
renovation project, public space in Amsterdam. The nature-inclusive
approach integrates green space, biodiversity and climate adaption
into one key strategy. The design scope, therefore, increases from
the contribution to biodiversity improvement to broader ecological
services.
By applying relatively inexpensive interventions (e.g., nesting box,
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Figure 40: Vertical Forest: A Prototype Of Nature Inclusive Building
Source: Stefanoboeriarchitetti. (2018).
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special brick/block), the buildings provide nesting and staying sites
for enormous animals such as house sparrow, common swift, bat.
Integrating biodiversity in urban development also makes the city
climate-adaptive when making use of urban greenery.
The nature-inclusive approach derives from the idea of the Vertical
Forest. It starts from re-imagining urban landscape as a natural landscape; then investigates the selected wildlife within their biotopes.
Design tools are generated to fulfil the investigated eco-requirements.
It is a goal-oriented procedure – carefully selecting plants and habitats based on the living types of animals and then formalizing space
of shape, size, scale, surface, use and maintenance.
Life
Let’s just stop for while at the nature-inclusive design, vertical forest,
green buildings or whatever we call it. They quickly become popular
since they claim such design can increase the “environmental values” of place, for example, aesthetics, biodiversity, health, cultural
welling, even economy. Look at how the High-line park influences
the neighbourhoods nearby, drastically raise the housing price, and
prevails all over the world. The question is: The puzzle is: how can
we evaluate the “values” for nonhuman beings? Or, more extremely,
are we able to evaluate for them?
Such ethical reflection comes from the synurbization as mentioned in
the introduction. We have no idea about whether a bird or a bat would
have a “better” life after moving to a new “deluxe suite”. Nature is
far more sophisticated than we are used to thinking. Urban evolution97

Figure 41: Dog Memberships In Jenk's Cell Of Life
Source: Jupiter Artland. (n.d.).

ary biologists, like Menno Schilthuizen, are revealing us more and
more about the synurbization. Urban wildlife is evolving to adapt the
built environment, while urban issues are affecting the lives of these
new dwellers: chemical pollutions, light, noise, temperature, human
infrastructure, new food webs and eco-relationships, etc.
To be clear, I don’t mean that the nature-inclusive design is meaningless. On the contrary, I admit it provides a provoking intervention.
But it deserves a second look before radical inclusion. Like moving
inhabitants from favelas to downtown, is every species ready to this,
or happy with this? Urban evolution is just one case to show the
complexity of nature. To make Nature in cities (if we can), we have
to understand Nature in the right way. As discussed in the eco-revelatory design, Nature is always dynamic, chaotic even turbulent, rather
than static, mechanistic and predictable.
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Figure 42: City has to be studied more species-specifically.
Source: Author

Landscape
Landscape is the surface of chaotic nature. It is the place where human and nature are mediated with each other. In middle ages, garden
is the major form of urban landscape with aesthetic, spiritual and
sometimes productive functions. In modern times, urban dwellers
require the antidote for industrialization therefore the modern park
occurs. Landscape architecture becomes a public necessity more than
a private territory.
Yet where is the positions of the landscape as well landscape architect in the contemporary urbanization? Is it right to prioritize the City
as the Functional? The idea of “habitat” in the mid-century has led us
to the way of ecology. The transspecies urban theory has expanded
urbanization beyond anthropocentrism. And the idea of cosmic hospitality has asked us to consider all the 10,000 species living together
in the metropolis.
The cohabiting landscape ought to be a “partnership” (see Merchant,
1998), or “membership” (Figure 41) between human and nature.
Man should communicate, understand and learn from nature, like a
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gardener of the whole earth. Naturally, when we talk about designing
with animals, it can easily generate these questions: how to see/interact with an animal/animals, or, how to convey the mysteries of their
lives, evolutions, and so on. Well, I think it’s not necessary to design
an urban landscape like a zoo. People don’t have to literally see the
animal bodies. Rather, the animal design ought to be revelatory first:
to convey the unseen zoopolis, to participate in the stories of animal
worlds, to elicit empathy with more species. Such landscape is a
poem more than a textbook.
Further study
In the end, the architecture of animal design can be further studied in
the following fields at least:
Species-Specific. It helps to differ from a hollow “biodiversity” acts,
to more specific concentrations -- not only what kind of habitat the
animal favours, but dig to the food chain, lifecycle even the senses, locomotion and interactions with surroundings. The species-specific focus may provide a novel perspective to re-imagine the “environment”,
“habitat”, “ecosystem”, “nature” and “city” from “their” perspectives
instead of anthropocentrism and speciesism. It assures a living story
with the real animal (Figure 42).
Natural Urbanism. It is an epic endeavour that all these varied creatures are adapting to the constructed habitat of city. The global growth
of city will not stop but accelerate in this century, which leads to
the major concerns over the implications of the Anthropocene. City

could not be a helpful metaphor per se within the ongoing Extinction.
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Landscape architects should participate with great passion to introduce other species into city as fast as possible during the rapid urbanization in the coming decades. Focus our eyes beyond the stereotyped
Nature (countryside landscape, nature reserve, agricultural and forest
land), towards the neighbourhood, the street, the balcony in the midst
of the everyday life of most people!
Vocabulary. The “actual animals and people looking at each other”
might evoke emotion and generate relationships. It matters to consider how people experience the other animals and probably how the animals experience us. The two-way interaction is often ignored when
constructing the material environment and remains still nascent.
Therefore, we advocate poetic language in the ecosystem construction (Figure 43).

Figure 43: The Symbols, Vocabulary And Poetic Expressions Of Animal
Architecture Still Need More Research And Practice In The Future.
Source: Author
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APPENDIX 4: ADAPTIVE DESIGN TOOLBOX
Measures to do eco-revelatory design with soil fauna
0 Urban fauna: snail (espicically Roman Snail and Brown Garden Snail)
0.1 Ecological roles
0.1.1 Bioindicators and sentinels
A1 Concentrating soil contaminants (heavy metals like Cadmium)
A2 Concentrating water contaminants (heavy metal and organic matters)
A3 Molluscan analysis in archaeological landscape studies
A4 Shell colour evolution in urban heat islands
0.1.2 Decomposers
Decomposing organic materials: herbaceous plants, rotting vegetations, moist leaf litter, fungi, bark and
A5
algae, animal scats and carcasses, etc.
A6 Decomposing some inorganic (Calcuim-containing) materials: limestone, cement, shell, soil
A7 Consumed by a varity of predators
A8 Collecting and concentrating Calcuim from food
A9 Moving up Calcuim in the food chaim
A10 Leaving concentrated calcium carbonate (shells) in soil after death

0.2 Biotype/biological community
0.2.1 Favorable habitat type
A11 Bush and hedge
A12 Bushes, groves next to fields, paths and streets
A13 Overgrown gardens, cemeteries, parks
A14 Coastal dunes
A15 Fringes of deciduous and mixed forest
A16 Rarity in coniferous forest
A17 Rarity in open meadows (for lacking visual shelters)
A18 Thick vegetation cover based on limestone soils
0.2.2 Soil properties
A19 Limestone soils (especially for Roman snail)
A20 Good for storing heat
A21 Alkaline PH values
A22 Suitable with moderate clay soils and humid ground (not too acided)
A23 Avioding sandy, boggy soils, and acid humus soil
A24 Preference with hiding places in rock, wall crevices, etc.
0.2.3 Climatic properties
A25 Optimal temperature around 12 to 25 ℃
A26 Hibernation in cold winter
A27 Inactive and/or aestivation in hot summer
A28 Problematic survival with unexpected freezing weather in early spring
A29 Vitalising effets with dew, light rain day or above 50% relative humidity
A30 More difficult in severe winter for Brown garden snails
A31 Only active in the early morning and in the evening in hot summer
0.2.4 Snail eators and controllers
A32 Insects (like larva fireflies) and spiders
A33 Hedgehog, moles, shrews
A34 Common toad, fire salamander
A35 European blindworm
A36 Songbird, fowl, running duck, chickens, stock, heron, etc.
A37 Mosses and liveworts

0.3 Biological portrait
0.3.1 Mating and reproduction (lifespan)
A38 Maitng time: from waking up in spring until the end of June
A39 Depositing eggs about 4-6 weeks after mating
A40 Digging holes in favourable places (at least 3-5cm loosen ground)
A41 A continuous (can't stop) lating process lasting 20-30 hours for 40-60 eggs in a hatchery
A42 Young snails develop inside eggs
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A43 Young snails hatch after 25 days from eggs (in the case of Roman snail)
A44 Hatching, though, highly influenced by exterior factors like humidity and temperature
A45 Staying in the hatchery in the first 8-10 days, eating the remains of eggs (the first nutrients and lime)
A46 Trying to climb plant stems as soon as possible to prevent being preyed
A47 Preparing for the first winter; and completed mature until next winter
A48 In nature, only about 5% of young snails manage to survive until maturity.
0.3.2 Charismatics
A49 Shell sprials and patten
A51 Soft organic body and hard inorganic shell
A52 Slime
A53 Speed
A54 Love dart
A55 in enginerring, mathematics and architectures
A56 in culture, religions, drawings
0.3.3 Human interventions
A57 Endangered species influenced by pollutions and human constructions
A58 Snail farmings
A59 Edibale snails
A60 Snail and algae: a popular scientific experiment and potential of energy productions

1 Soil
1.1 Promoting soil biological process and nutrient cycling
S1 Biopiling (pling containated or poor soil ex situ)
S2 Adding well-aged compost or forest soil in top soil (5%-10%)
S3 Animal-friendly mulch (保水，便于通过)
S4 Open structure in surface soil (通气通水也帮助动物越冬)
S5 Compost facilities
S6 Rehabilitating compacted soils
S7 Structural soils (in the paving/road environment)

1.2 Proper managements in design and construct process
S8 Measuring the spatial pattern of soil wetness/moisture
S9 Avoiding to move and install wet, drained, frozen soils
S10 Avoid completed ploughed
S11 Avoid chemical pesticides and fertilizers

2 Phytotechnological remediations
2.1 Soil contaminants
P1 Planted stabilization mat
P2 Degradation bosque (for deep soils)
P3 Degradation hedge and living fence (for surface soils)
P4 Degradation cover (for surface soils)
P5 Extraction plots (for surface soils)
P6 Multi-mechanism mat (for surface soils)
P7 Multi-mechanism buffer

2.2 Groundwater contaminants
P8 Phreatophytes (plants with deep root to groundwater) "pumps"
P9 Interception hedgerow
P10 Multi-mechanism buffer
P11 Surface-flow constructed wetland
P12 Subsurface gravel wetland

3 Retaining moisture
3.1 Desiccation
M1 Drought-resistant plants
M2 Limiting moisture loss in soils (mulch, organic matter)
M3 Smart irrigation measures
M4 Enhancing water rentation and/or supply from measures 3.2
M5 Sun shades from heat measures
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3.2 Buffering, infiltration, filtering
3.2.1 Purification
M1 "De-paving" areas
M2 Porous paving materials
M3 Ground infiltration
M4 Infiltration meadows and Infiltration strips with above-ground storage
M5 Bioswales
M6 Urban infiltration strips
M7 Green and blue roof
M8 Undergreound gravel pipes
M9 Helofytenfilter
M10 Rainwater ponds
M11 Surface-flow constructed wetland
M12 Subsurface gravel wetland
M13 Infiltration box
M14 Green quay wall
M15 Floating wetland
3.2.2 Storage
M16 Rainwater storage below buildings
M17 Seasonal rainwater storage space
M18 Water square

4 Heat
4.1 Cooling by vegetations
4.1.1 Shading
H1 Shading by trees and shrubs
H2 Perennial plants with very large leaves
H3 Planted pergolas, pavilions, arbours
H4 Green facades
H5 Tree squares and/or playground
H6 Street trees and tree lanes (thinking channelling effect)
H7 Trees in parking lots
H8 Planted shadow constructions in parking lots
H9 Green car park buildings
4.1.2 Evaporation
H10 Intensive and irrigated green roofs
H11 Low plants in gardens, farming gardens
H12 Green ponds
H13 "De-paving" areas
H14 "Green masts"
4.1.3 Ventilation
H15 Channelling cool airflows
H16 Ventilation around buildings

4.2 High albedo surface, low emissivity and heat conductivity
H17 Surfacing with high albedo, low density
H18 Roofs with high albedo
H19 Facades with high albedo
H20 Cool of warm wall material
H21 Outdoor furniture with high or low albedo, and low heat condudcitivity

4.3 Structure shading
H22 Architectural shading
H23 Shadow roof
H24 Canopies, louvres, colonnades and pavilions
H25 Demarcating drywalls/fences/green walls
H26 Shadow elements upon streets or square

4.4 Cooling with water
H27 Water roods and walls
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H28 Waterfalls and fountains
H29 Water mist/spray installations
H30 Sprinkling streets

5 Revelation
5.1 Visualization
R1 Shaping animal architecture as art, sculpture, installation
"Biosemiotics" and cyborg representations (e.g., X-RAY to see snail inside; special light to display the slimy
R2
trace, tracing camera/projector)
R3 Snail-inspired structre/engineering
R4 Visualizing installations (e.g., mirror, watching box) or pavements

5.2 Operation
R5 Participating parking, gardeing, installation makings
R6 Involving daily activities: transporting, working, etc.
R7 Immersive, recreational engagements, like gardening, eating, visual experience
R8 Expressive, potetic, spiritual (land)from: wonderingm, exploring, about affective feelings
R9 Combined with other operative landscape qualities: sports, health, age needs, eductions, public activities
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Photo:A Roman Snail (Or Edible Snail, Burgundy Snail), Helix pomatia
Source: Author

