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ABSTRACT
The urbanization process has created increasing
waste that cities cannot dispose of. Therefore,
increased municipal solid waste landfills.
The landfills need a long time to decompose,
always chosen far from the residential area.
Nevertheless, with the growth of cities, some
landfills "approached" inside of cities. Some
waste is hazardous to people and difficult to
degrade, like electric wastes. The traditional
heavy metals pollution remediation methods are
not suitable for the polluted area inside cities.
Phytoremediation is an environmentally friendly
method with the advantages of in-suit, targeted,
low cost, increased soil fertility, maintaining the
soil's stability, and low impacts on human beings.
The phytoremediation landscape for the heavy
metals polluted area inside cities should connect
with the city. Even though several dilemmas exist
for research and design processes, the design
outcome could be regarded as a brainstorm for
the future phytoremediation landscape.
Key words:
phytoremediation landscape, heavy metals

pollution, polder landscape, business park,
planting design
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INTRODUCTION

1.1 Problem context
1.1.1 Landfills and heavy metal pollution around
big cities

1.1.2 Heavy metals pollution

In the last decades, the urbanization process has
created many megacities. These megacities produced
increasing waste that cannot be disposed of within
cities, increasing municipal solid waste landfills and
environmentally unfriendly waste treatment.

Heavy metals usually come from electronic waste,
mining waste, industrial waste, and lead-acid batteries.
These contaminants will lead to severe pollution if
buried underground. The Environmental Protection
Agency evaluates that only 15~20% of electronic
waste is recycled while the rest are incinerated or
buried in landfills. In 1995, the estimated amount of
waste was 3500kg per capita in Europe, and about
18% of the municipal solid wastes were burnt in
incinerators (Mukherjee et al., 2004).

Historically, landfills are used to be the most common
method to deal with solid waste. Usually, the sites
of the large landfills are chosen far away from the
residential area because they have the potential to
impact people’s health and their living environment.
Most of the wastes need a long time to decompose,
but the population and the cities grew so fast.
As a result, these landfills “approached” human
residential areas gradually, and some of them are
already inside the cities. Some of the waste will
cause eutrophication like kitchen garbage; some
are difficult to degradation like plastic. Some are
hazardous to people, like electric wastes. They are
the primary causation of heavy metal pollution.
Heavy metals are generally defined as certain metals
and metalloids that possess densities at least five
times higher than the density of water (WHO 2010).
They are relatively scarce resources in the crust of
the earth. Some are essential nutrients like iron,
cobalt, and zinc, while some are highly poisonous
(ATSDR 2007). The extensive use of municipal solid
waste landfills is considered the primary cause of
groundwater, surface water, and soil pollution (Lu et
al., 2010, Chen et al., 2015, Sharifi et al., 2016). They
can pollute the environment as an element substance
or chemical compound.

Over the past few decades, many old polluting
industrial plants have produced many abandoned,
polluted lands (Todd et al.,2016). Some of the waste is
already being removed, leaving behind polluted soil.
These heavy metals could remain in the soil for a few
or hundreds of years and have the risk of spreading
to the surrounding soil and water systems. This kind
of pollution will transport through the food chain and
hydrological cycle and finally influence human and
animals’ health.
In any sense, contact with heavy metal pollution
will harm people’s health more or less. For example,
ATSDR indicates lead is the second most hazardous
metal and may cause cancer (ATSDR 2007). High
concentration Lead (Pb) in the environment negatively
influences plant growth by inhibiting photosynthesis
competing with other metals (Assi et al. 2016). It
can accumulate in animals’ organs and damaging
the nervous, renal, reproductive, hematopoietic,
and cardiovascular systems (Assi et al., 2016). It is
necessary to adopt some measures to reduce the
pollution

Fig.1 Total generation of hazardous waste in the European Union (Source: Mukherjee et al. 2004)

Fig.2 The source and transfer of heavy metal
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1.1.3 Remediation methods for heavy metal pollution and their restricted condition
Heavy metal pollutants can enter the ecological
chain and finally approach the human body in many
ways: through the respiratory system, digestive
system, and even skin contact. People’s health will
be adversely affected when the body is exposed to a
polluted environment and reaches a certain amount
of absorption (Assi et al., 2016).
It is tough to remediate the heavy metals thoroughly
once the soil is polluted. However, many remediation
methods can decrease the heavy metal content to
a lower level which is safe for human and ecological
health (Qin et al., 2021). The land use, the site's
characteristics, and the extent of the heavy metal
contamination influence the suitable selection of the
remediation methods.
Soil pollution remediation technology can be divided
into in-situ technology and ex-situ technology
according to the remediation location. In-situ
remediation refers to the soil treatment without
digging and moving the soil. It can degrade and
reduce the toxicity of pollutants on-site and does
not need expensive machines and transportation,
but the waste during the process is difficult to deal
with. Ex-situ remediation refers to the treatment
that deals with the polluted soil after digging it out.
It can clean the soil clearly but need excavation and
transportation, which are very costly.
Generally, the classification is according to the
technologies types. The remediation methods can
be divided into three main categories: physical,
chemical, and biological.
Physical remediation and chemical remediation

Physical and chemical remediation refers to using
the physical and chemical properties to decompose,
separate pollutants. Soil replacement and soil
washing are the common remediations. Soil
replacement is removing the polluted soil and add a
clean one. It is an ex-suit method and is only feasible
for small and severely contaminated places.

This method can immediately make the polluted area
usable, and the polluted soil can be remediated in
other places (Aresta et al., 2008). The disadvantage
of this method is the high expense and the risk of
spreading contaminated soil (Lambert et al. 2000).
Soil washing can be in-suit or ex-suit according to the
different disposal sites. The in-suit method will pump
water or a range of chemicals (including surfactants,
chelating agents, organic acids, and cosolvent) in
the soil to dissolve the contaminant and then pump
out the liquids together with the contaminant. This
method has high requirements for hydrogeology,
soil characteristics, and equipment conditions.
Porous soil and slow-flowing underground water are
necessary. The porous soil can make the liquid easy
to permeate, and the slow-flowing underground
water will restrict the diffusion of the extract
liquor. Generally, the drip washing process must be
repeated several times; afterward, the extract liquor
will be treated and recycled. The ex-suit method will
first excavate and wash the soil with the chemical
reagent in another place and then put the clean soil
back—both of these methods combined with the
risk of secondary pollution. The chemical reagents
may change the structure and the degree of the soil
and make the soil unstable (Yao et al., 2012).
Many other physical strategies have appeared
to control heavy metal pollution. Electrokinetic
remediation creates an electric field gradient by
applying DC voltage on two sides of contaminated
soil. In an electric field, pollutants in the soil
will migrate to the ends of the electrode by
electromigration, electroosmosis, or electrophoresis.
This method is especially suitable for low permeable
soil like clay and mud soil. In-situ Vitrification:
Formed glassy structure by placing the soil under
high temperature and pressure. The heavy metals
will be fixed in the soil, thus eliminating the toxicity
of heavy metals.

Bioremediation

Phytoremediation and landscape design

Bioremediation includes microorganism remediation
method and phytoremediation method. The
advantages of bioremediation are lower costs and
higher cleaning levels, and the disadvantage is longer
remediation time. Microorganism technology refers
to convert soil pollutants into non-toxic substances
(such as carbon dioxide, water, fatty acids, and
organisms) by using the metabolic processes of
microorganisms. Phytoremediation is making use
of the rhizodegradation and hyperaccumulation of
plants to absorb or fix the contamination.

Most physical and chemical remediation methods
are time-saving and have a high cost and risk of
the second pollution. Physiochemical remediation
always has an unpleasant process combined with
noise and odor. On the contrary, phytoremediation
is an environmentally friendly method with the
advantages of in-suit, targeted, low cost, increased
soil fertility, maintaining the soil's stability, and low
impacts on human beings.

Some heavy metals such as cobalt, Cuprum, Nickel,
Zinc, and Ferrum are necessary for plants’ growth
and development (RoyChowdhury et al., 2017). The
plants which can uptake a large number of heavy
metals are actively called metal hyperaccumulators
plants. Metal hyperaccumulators plants absorb and
accumulate heavy metal into their aboveground
biomass (Baker et al. 1994). After that, people
remove the aboveground biomass together with the
heavy metal.
Until now, approximately 450 hyperaccumulator
plants species have been identified (Punamiya et
al. 2010). These plants have a tolerance to different
kinds of heavy metals. Previous studies also show
that the symbiotic effect between specific plants and
microorganisms will format mycorrhizal, significantly
increasing the remediation process (Thangavel et al.
2004).

Ornamental value is another important function
of phytoremediation. It can significantly enhance
the environmental quality and be a long-term
aesthetic strategy cooperated with microorganisms
and landscape design. In addition, the appropriate
landscape planning and policy-making can integrate
remediation, recycle and visit, and make full use of
the remediation process.
The development direction of soil pollution
remediation is to be more environmentally
friendly and economical. In recent years, with
the development of science and technology,
phytoremediation methods have been suggested
to be another feasible approach to heavy metal
pollution (Zhang et al. 2020).
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1.1.4 Case study: Landfill in city Amsterdam
Amsterdam is the capital of the Netherlands, with
a population of 872,680 (CBS Stateline). A good
example of a former landfill area within the city
boundaries is the "Tuinen van West" area in the west
part of Amsterdam.

Tuinen van West located on the west boundaries
of Amsterdam, consists of four polders covering
about 400 hectares: the Osdorperbinnenpolder
North, the Osdorperbinnenpolder South, the
OsdorperBovenpolder, and the Lutkemeerpolder.

Fig.3 World map

Fig.5 Transportation to Tuinen van West (Source :period 6)

Fig.4 The Netherlands map

Fig.6 Map of Tuinen van West

The government of Amsterdam decided to develop
this area to provide recreational and office areas
for Amsterdam (Tuinen van West 2019). With the
development of Amsterdam, the rising population
increases the pressure of the housing market in
Amsterdam. Under this circumstance, the GEM
Lutkemeer companies and municipalities decide to
construct the Business Park Amsterdam Osdorp in
Lutkemeerpolder to offer business places.
Sustainability and circular economy are some of the
top priorities of development and construction in
Tuinen van West. The GEM Lutkemeer companies
and municipality of Amsterdam decided to add value
to the environment through sustainable energy
generation, recycling, ecological management. Up to
now, an organic farm and a regenerative aquaculture
pilot have been built in Osdorperbinnenpolder
North. A wetland park and the Business park phase
1 were built in Lutkemeerpolder. Besides, Boerderij
de Boterbloem ecological farm, an organic farm
providing activities for psychiatric patients, will
remain on the Lutkemeerweg to fulfill a function
concerning the new business park.
Tuinen van West used to be a small-scale agriculture
polder with an iron and metal scrap business. The
Lutkemeer was a small lake on the northeastern
shore of the former Haarlemmermeer. It dried
up gradually from the year 1864 to1865 after the
reclamation of the Haarlemmermeer polder.

1850: A large part of Tuinen van West (Lutkemeer) is still a lake

1899: After the reclamation, Lutkemeer was used as farmland
Fig.7 Historical maps of Tuinen van West 1815-2017 (Source: https://
www.topotijdreis.nl)

1

INTRODUCTION

Nowadays, this area has become Lutkemeerpolder
and is mainly used as farmland. Some part of
Lutkemeerpolder was used as a landfill for some
years. In 2017, the landfill was divided into two
parts. One was covered by clean soil and plants. The
other one becomes vacant land.

1975:Position of the landfill

2017: Currrent situation
Fig.8 Historical maps of Tuinen van West 1815-2017 (Source: https://
www.topotijdreis.nl)

Fig.9 Soil quality criteria (Data Source: Soil Management Municipality
of Amsterdam, December 2013)

1.2 Problem description
1.2.1 The polluted vacant land
In the past, most of the landfills were chosen
far away from the residential area. However, the
population was increasing, and the cities were
becoming larger and larger. The sprawling growth of
cities led to suburbanization and then made multicentral urban spatial structures and megalopolises.
Many historical landfills are gradually being included
within cities boundary. Common activities and
constructions cannot happen in these places
unless the polluted soil is remediated or separated.
However, both remediation and isolation have a
high expense. Sometimes, measures will be taken to
control the pollution when the land value far exceeds
the remediation cost. In contrast, some lower
economic value areas become vacant land. It has
environmental, economic, and aesthetic problems.

1.2.2 Business park and the vacant land
With the city development, the rising population
increases the pressure on the housing market in
Amsterdam. The municipality decides to construct the
Business Park in the west part of Amsterdam to offer
business places. This business park is located near the
main roads and has lower office rent than Amsterdam
central.

Fig.11 The vacant land in cities

Fig.10 Road system in Tuinen west
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However, a historical landfill is on the side of the
business park. This place is now vacant land with very
few plants and construction waste. A beautiful green
area is essential for a business park. It can contribute
to people’s health by providing recreational and
physical activities (Alcock et al., 2014, Cohen et al.,
2007). The current situation is insufficient considering
the developing business park nearby.

construction waste

entrance

several trees on the edge
ﬂat area

the trees are not growing well

Fig.12 Photos in Tuinen van West

1.2.3 The unfriendly remediation process

1.2.4 Polluted polder land

Many remediation methods can be used to deal
with heavy metals pollution. After remediating the
contaminant in the soil, the vacant land can be used
again. However, most of the remediation process
is not easy and will cause other problems. Physical
remediation, soil replacement, is the most commonly
used method to deal with soil pollution. The process
of this method is horrible, always accompanied by
noise, dust, and broken landscapes. The chemical
remediation methods are “quieter” than the physical
ones, like soil washing. However, these chemical
reagents may change the soil structure and cause
secondary pollution.

The polluted area is a polder land. Polder land is a
low-lying tract of land surrounded by the dike. It is
a particular form to utilize land, came into being in
the cultivation process for farmlands. Because of the
sea level, most of the polder land has slightly alkaline
(PH ≥ 7) peat or clay soil. Under this PH, nearly all of
the heavy metals are hard to migrate. Therefore, the
soil is the central part to be remediated.

The pollution area located in the cities is now
in an awkward position. It is better to reuse the
contaminated area to improve the environment
quality or provide cities development places.
The remediation methods are linked to land planning.
There are rigorous standards for the residential land
and a less rigorous standard for the industrial land
or open space. Whatever kind of use, remediation
is inevitable. The unfriendly process of conventional
remediation will affect nearby more or less. By
comparison, phytoremediation is more suitable for
polluted city areas.

Fig.13 The noise and dust during the process of physical remediation

Fig.14 Polder landscape (source: https://en.wikipedia.org/wiki/Polder#/
media/File:Seehundstation_Schleuse.JPG)
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1.3 Knowledge gap

1.5 Research questions

Phytoremediation landscape designed for heavy
metal polluted Dutch polder land near a business
park

Main research question

The previous studies have already researched heavy
metal pollution and Dutch polder, respectively.
However, there is a gap between heavy metal
pollution, business park, and polder land. With
the development of cities, some historical landfills
become inside of the cities. Some landfills are in the
developing area. In the circumstances, considering
the remediation expense and the negative effect
during the process, the physical and chemical
remediation methods are not the best choice.
Phytoremediation is a better choice for this kind of
problem. The knowledge gap addressed in this thesis
is among Dutch polder landscape, phytoremediation,
and business park.

1.4 Purpose statement
This thesis study aims to explore the potentials for
the phytoremediation landscape for the developing
urban area. Sometimes, measures will be taken
to control the pollution when the land value far
exceeds the remediation cost. In contrast, some areas
with lower economic value become vacant land. It
has environmental, economic, and also aesthetic
problems. Considering the remediation process and
expense, the traditional remediation methods are
not suitable for these vacant lands. The results of the
study are expected to contribute to the strategies
for landfill pollution problems. There are three tasks
for the phytoremediation landscape. The first task
is to explore the characteristics of polder land and
polluted polder land. The second task is to investigate
the suitable hyperaccumulators for the polluted
polder land. The third task is to make strategies and
solutions to connect the phytoremediation landscape
and the business park. Phytoremediation could be an
economical and environmentally friendly method for
many different pollution problems, especially in big
cities. Therefore, I intend to contribute to the practical
phytoremediation landscape design interventions for
the case study area through my thesis.

How to make connection between heavy metals
polluted area and a business park in a Dutch polder?
Sub research question

1. What are the characteristics of Dutch polders?
2. What plants can remediate the heavy metals
pollution in Dutch polders?
3. What functions and requirements are needed for a
business park?
Design question

How to make a remediation area near a business
park in Tuinen van West?

1.6 Research methodologies and methods
1.6.1 Research data collection methods
Literature review

Knowledge of vegetation is an essential part of
landscape design. Previous kinds of literature can
provide varieties of data and practical guidance
(Christensen 2006). For example, the perniciousness
of different heavy metals and remediation methods,
different vegetation's tolerance, and absorbing
abilities. Studying related literature can help solve the
research questions and make the design framework
of this thesis.
Landscape fieldwork

The field trip is a fundamental and necessary method
to collect the raw data of the design site. It can help
understand the situation of design site.
Map research

C o llecting the info rmatio n abo ut histo rical
development, land use, contamination situation,
future development plan, and etc. of the design site
to learn more about the design site.

Reference study

Visualizations

Reference study can help learn the existing relevant
landscape design. Like the use of the plants in
phytoremediation landscape and different kinds of
business park.

C o m p u te r v i s u a l i zat i o n s te c h n o l o g y h a s a n
increasingly important role. These visual models
and effect pictures can better explain and exhibit
landscape spatial data and design concepts. Mapping
and rendering are the two main types of visualization.
Mapping will be used to analyze the data by
visualizing the gathered information. Rendering will
be used to exhibit the landscape concepts before the
construction.

1.6.2 Research data analysis methods
Multi-Criteria Analysis

Multi-criteria analysis (MCA) is a tool that compares
different options based on integrating diversity
criteria. Firstly, identifying a set of objectives and
seeks to find different methods to achieve those
objectives. Then select the “best ” method by
attaching scores to the various objectives (Wrisberg
et al., 2012). It is influential in the decision-making of
complex issues (Zavadskas et al., 2019).

1.7 Methodology structure

Pollution

Site selection

Site analysis
Mapping
Field trip

Soil condition
Accessibility
Land use
...

Problem statement

Main research question

Research question1
Literature review
Field trip

Research question 2
Literature review
Case study

Research for design

Put forward design models

Research question 3
Reference study

Conclude attention points
Research through design
Fig.15 Methodology structure

Evaluate design

Generate design

2 THEORY AND KNOWLEDGE
2.1 Polder landscape
Polder land is a low-lying tract of land surrounded by
the dike. It is a particular form to utilize land, came
into being in the cultivation process for farmlands. It
uses the dam to prevent the sea and uses the pumps
(used as windmills) to drain away from the water.
There are three types of polder:
1. The land reclaimed from a lake or the seabed.
2. The flood plains are separated from the sea or
river by dikes.
3. The marshes separated from the surrounding
water by dikes and subsequently drained.
The Netherlands has a long history of reclamation
of marshes and fenland. Most of the western
N et h e r l a n d s i s b e l ow s e a l eve l . U n d e r t h i s
circumstance, the Dutch built dams and windmills.
They used pumps to drain wetlands and make them
for agricultural land and other development. Nearly
half the surface area of polders in northwest Europe
is in the Netherlands (Segeren, W. A., 1983).

Fig.17 The polder system (source: https://getintoucheindhoven.
wordpress.com/2014/10/29/a-new-rubric-is-born-letters-from-thepolder/)

Because of the sea level, most of the polder land
has slightly alkaline (PH≥7) peat or clay soil. Under
this PH, nearly all of the heavy metals are hard to
migrate. Therefore, the soil is the central part to be
remediated.

Fig.16 The sealevel of the Netherlands (source: https://www.quora.com/
Is-it-true-that-the-Netherlands-is-below-sea-)
Fig.18 Soil PH in Netherland (Mulder et al. 2005)

Fig.19 Soil and pollution area in Tuinen van West ( based on
Amsterdam.maps)
Fig.21 Altitude of Tuinen van West ( based on Amsterdam maps)

The polluted area is a polder land. Most of the
land is more than 4 meters below sea level. The
soil in drakenland is clay soil with PH 7-8.

Fig. 20 Polder land and ditch system in Tuinen van West

2 THEORY AND KNOWLEDGE
2.2.1 Phytoremediation principles
Phytoremediation design is based on
Phytoextraction. It is a process that takes advantage
of the hyperaccumulation abilities of plants to
extract, transfer and enrich metallic elements from
soil and store them in the biomass of the plants.
To achieve the objective of remediating polluted
soil. The specific plants which have the ability to
absorb and accumulate heavy metals are being
called “hyperaccumulators”. Hyperaccumulator is
a very environmentally friendly and economical
remediation material. It is the most important part
of the phytoremediation design.

Some characteristics and principles help chose
suitable plants. Firstly, different environmental
conditions need different kinds of plants—for
example, the tropical and temperate zones, arid
regions, and pluvial regions. The remediation plant
should suit the site's ecological environment and
situation.
Secondly, the excessive uptake of heavy metals may
cause some poisoning and developmental problems
for some plants. Thus, the plants should have the
ability to actively uptake special heavy metals from
the soil without showing any traits or little heavy
metal toxicity traits.
Thirdly, the plants should have a developing root
system and rapid growth. The plants absorb heavy
metals through root systems and accumulate heavy
metals into their aboveground leave and stem. A
robust root system can help translocate accumulated
heavy metals from roots to aboveground biomass.
The stems and leaves will be removed every once in
a while, together with the heavy metals store inside.
The growth of the existing plants on the design site
was affected by heavy metals pollution. To have a
better landscape, heavy metal tolerant plants are
necessary.

Fig.22 Hyperaccumulator plants

2.2.2 Removal of heavy metals from hyperaccumulator harvest using hydrothermal
upgrading progress
Handling and disposal of hyperaccumulator
harvest is also an essential part of the heavy metal
pollution remediation process. The heavy metals
store in the hyperaccumulator harvest can be
removed and reused by many different physicalchemical methods. (Yang, 2010). Incineration was
often mentioned by different authors in earlier
studies. The harvest can be dried, compacted, and
then incinerated to recover metals from the ash
for recycling (Brooks et al., 1998 ). However, this
process will produce lots of poisonous gas.

In 2005, Keller et al. investigated experimentally
and determined that pyrolysis was better than
incineration to recover Cd and Zn from plant
harvest. The effectiveness will differ according to
the plant species, metal volatility, and incineration
scheme ( Keller et al., 2005).
In the current study, the hydrothermal upgrading
(HTU) process can remove heavy metals effectively
from the hyperaccumulator harvest. It is a more
environmentally friendly, efficient, and economical
method (Cui et al., 2021).

Fig. 23 Fates of heavy metals (Cui et al., 2021)

2 THEORY AND KNOWLEDGE
2.2.3 Hyperaccumulators for polluted area in Tuinen van West
The polluted area in Tuinen van West is classified
as zone 3 in the Amsterdam soil quality map, which
means the soil was polluted and can only be used
for industries. In the soil quality examination,
samples were taken in three different depths:
0~0.50m, 0.50~2.00m, and >2.00m below ground
level. The results of the measurements are shown
in the figures. Refer to the Generic Maximum
Values standard. In the 0~0.5 meter depth of
soil examination, all of the LM of contaminants
are too high for living and industry apart from
Molybdenum which remains in yellow, suitable for
living land standard. In the 0.5~1.0 meter depth
of soil examination, only the content of cobalt and
molybdenum meets the industrial land standard.
At depths of soil examination above 2.0 meters,
arsenic, copper, mercury, lead, nickel, and zinc
still can be detected more than the industrial land
standard.
These data mean that this area cannot be used
even as industrial land, and it will have a high risk
for human health to use this soil for functions like
"places for children" or "community agriculture
garden for residents." For the local development and
future area development, this area needs a better
quality of soil.

Fig.24 Soil quality criteria (Data Source: Soil Management Municipality
of Amsterdam, December 2013)

It can be seen in the tables, the heavy metal
pollutants exceeding the content standard are as
follows: arsenic (As), barium (Ba), cadmium (Cd),
chromium (Cr), cobalt (Co), cuprum (Cu), mercury
(Hg), plumbum (Pb), nickel (Ni), zinc (Zn). Based on
the analysis above , the following remediation plants
were selected below.

(Pidlisnyuk et al.,2020, Wu, F et al.,2010, Sun, Z. et al.,2015, Zhang,
J.,2021, Drozdova, I. et al., 2019, Khandare, R. V. et al., 2021, Sun,
W. et al., 2019, Xiao, Q. et al.,2020, Yang, C. et al.,2020, Lin, H. et
al.,2019, Kumar, A. et al.,2021, Khan, A. H. A. et al.,2021, Barrutia,
O. et al.,2010, Hejna, M. et al.,2020, Almeida et al.,2019, Osmana, N.
A. et al.,2020, Rai, P. K. ,2021, Cano-Ruiz, J. et al.,2020, Yang, W. et
al.,2015, Huang, H. et al.,2019, Xu, S. et al.,2020, Wang, J. et al.,2017,
Nirola, R. et al.,2015)

≤ 1m

1-2m

≥ 2m

Fig.25 Terrestrial plants

2 THEORY AND KNOWLEDGE

Fig.26 Terrestrial plants section

Fig.27 Terrestrial plants section

Hygrophyte

Floating plant

Aquatic plant

Submerged plant

Fig.28 Aquatic plants (Source: appendix
(Hu, S. et al., 2020, Yang, J. et al.,2017, Jiang, S. et al., 2017, Ohlbaum, M. et al., 2018, Pandey, V. C., & Singh, D.
P. , 2020, Goswami, S., & Das, S., 2018, Engin, M. S., Uyanik, A., & Cay, S. , 2017, Cosio, C., & Renault, D., 2020,
Harguinteguy, C. A. et al., 2015, Li, B. et al., 2018)

Fig.29 Aquatic plants section
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2.3 Business park design principles
A business park is an area of land with many office
buildings occupied by commercial enterprises. Many
business parks develop in suburban areas because
of the lower office rent. Nowadays, some business
parks are trying to create a multi-functional and
sustainable work place to explore the future of
circular urban environments.
Reference study: De Ceuvel

Fig. 30 Old boats (source: https://deceuvel.nl/en/)

Unique studios: boathouse

De Ceuvel is a sustainable planned workplace on a
polluted formal shipyard on the Johan van Hasselt
kanaal off the river IJ in Amsterdam North. It is
created with a subsidy from Bureau Broedplaatsen
of the Municipality of Amsterdam and a loan from
Triodos Bank. The Ceuvel was cooperatively built
and managed by a non-profit association of tenants.
Here, old houseboats were lifted onto land and then
renovated by the future tenants. Nowadays, there
are 13 houseboats on land rented out as studios
and a multifunctional ‘workship.’ The 14 studios
are leased to approximately 60 tenants. Many
of these users have completed mainly their own
spaces. They were architects, filmmakers, designers,
and musicians, primarily working as freelancers in
the creative industry or the sustainability sector
in De Ceuvel. Each atelier has a different size and
appearance, depending on the chosen boats. Smallscale public activities take place in the studio and
‘workship.’ There is also have a houseboat hotel,
café, and restaurant.
Many hedonic studies have revealed the effects
of urban green spaces can capitalize into property
values (, Tyrväinen and Väänänen, 1998, 2014,
Latinopoulos et al., 2016). Beautiful parks can
attract visitors from surrounding areas and promote
economic development (Ganser, 2017, Klenosky
et al., 2017). The unique collection of ateliers and
particular public space, De Ceuvel, attracts many
visitors every year.

Fig. 31 Boathouses (source: https://deceuvel.nl/en/)

Fig. 32 Boathouses hotel (source: https://deceuvel.nl/en/)

Sustanability

De Ceuvel is situated in an old industrial area,
Buiksloterham. It is one of the pioneers in
transforming this polluted zone into a sustainable
residential area. The designers developed a
“cleantech playground” concept to stimulate
new ways of thinking about managing resources
in communities. The concept responds to the
sustainability targets while offering a fun and
engaging educational environment. The De Ceuvel
shows that using technologies and techniques
operate on a small scale to make a close local cycle
to meet some basic needs.

Air quality meter

In 2021, the air quality meters have been installed
on the roofs of Café in de Ceuvel by the project
SOOPS to try to give a clearer picture of the current
air quality.
Circular buiksloterham

As a consequence of the Manifest Circulair
Buiksloterham, many sustainable projects are
being realized in the area around de Ceuvel, such
as DIY buildings, sustainable living on the water
Schoonschip, PEK Ecostroom, and Waternet's biorefinery.
Circular buiksloterham

As a consequence of the Manifest Circulair
Buiksloterham, many sustainable projects are
being realized in the area around de Ceuvel, such
as DIY buildings, sustainable living on the water
Schoonschip, PEK Ecostroom, and Waternet's biorefinery.
Compost toilets

Due to the pollution of de Ceuvel grounds, it was
impossible to dig in order to lay a sewage system.
Each boathouse on De Ceuvel is equipped with
a compost toilet. Dry toilets do not use water
for flushing and produce solid compost. Waste
is collected and pre-composts in the toilets and
then brought to tumbling composter for further
composting. The effective use of organic waste,
including food and human waste, as fertilizer for
urban agriculture can help close the nutrient cycle
on local and urban levels.

Fig. 33 Compost toilets (source: https://deceuvel.nl/en/)

Helophyte filters

Decentralized helophyte filtration systems were
placed adjacent to each office-houseboat to process
wastewater from kitchen sinks. Helophyte filters
are simple constructions built using different layers.
Sand, gravel, and shells help remove solids, and
a mix of special plants consumes organic matter
like nitrogen and phosphorus. Once purified, clean
water is then discharged into the ground.

Fig. 34 Helophyte filters (source: https://deceuvel.nl/en/)
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2.3 Business park design principles
Phytoremediation landscape

Solar energy

The Green area is a vital part of a business park.
It can contribute to public health by providing
recreational and physical activities (Alcock et al.,
2014, Cohen et al., 2007). It can also improve the
business park quality environment and adjust the
microenvironment climate (Bolund and Hunhammar,
1999, Heidt and Neef, 2008, Bowler et al., 2010).

Solar panels can generate energy from the sun. De
Ceuvel is equipped with more than 150 Photovoltaïc
(PV) panels installed on most office boats. The solar
energy equipment can produce about 36.000 kWh
of power yearly, which covers the electricity demand
of the heating systems of the offices, along with a
part of the remaining electricity needs.

The area underneath de Ceuvel is polluted by heavy
industry. Usually, such polluted areas will be treated
with the soil replacement method, which means
moving the problem to another place. At De Ceuvel,
a phytoremediation landscape was designed to deal
with the pollutant. The plants can clean the soil and
also provide the activities space.
In 2017, the original plan, designed by the Delva
Landscape Architects in 2014, has only left the
willows, poplars, and some grasses. Since 2016, the
tenants have tried to sow plants simultaneously, and
the combination works out well.

Fig. 36 Solar panels (source: https://deceuvel.nl/en/)

Fig. 35 Phytoremediation landscape (source: https://deceuvel.nl/en/)

Heat exchanger

An air-to-air heat exchange ventilation system and
a heat pump are equipped for all office boats. The
heat pumps can extract heat from the surrounding
air to heat boats. When the warm air leaves the
boat, over 60% of the heat can be captured and
circulated back inside. These simple technologies
allowed to circumvent the need for gas connection
and use renewable electricity to power the heating
needs of each boat.

De ceuvel gives a new thinking perspective.
The buildings in the business park can be small,
economical, flexible, increase and decrease.
The size and functions of the architectures and
structures are depended on specific users. People
who decide to rent an office here can build and
remold by themselves. Actually, this method vastly
decreases the construction cost and directly lowers
the rent, making the personal studio possible for
entrepreneurs in Amsterdam.
The techniques like compost toilets and heat
exchangers can circumvent the need for a gas
connection and drainage system. A sustainable
workplace can be built easier. This business park
model can be used in many vacant places in big
cities. It can make use of the land efficiently,
meanwhile providing a creative education and
research area.

Fig. 37 Heat exchanger (source: https://deceuvel.nl/en/)

2.4 Design process
Polder landscape
Characteristic

Business park
Design for
remediation

Phytoremediation
principles

landscape

Design for

Phytoremediation
Business park

Design for

buildings

Business
Park

Business park
Activities

Fig. 38 Design process

Business
park
reference
study
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2.5 Criteria
The design criteria are made according to the
theoretical framework, including four dimensions:
remediation efficiency, sustainability, multifunctionality, and accessibility. The remediation
efficiency can be influenced by the remediation
plants quantity, remediation plants variety, rape
methods, rape complexity, and rape frequency.
Generally speaking, various plants species mix can
absorb more kinds of heavy metals than single
species. Besides, the quantity of remediation
plants determines the absorption of heavy metals.
It is evident that the arbors can store more heavy
metals than the herbages because they have
more aboveground biomass and root systems.
However, the pollutant can be removed only
when the plants are removed. Thus , the rape
methods, rape complexity and rape frequency are
the other important elements. Typically, even in
a phytoremediation landscape, the trees and big
bushes will not be removed. They will stay and
become pollutant storage. In contrast, herbaceous
plants can be removed regularly. Some of the
herbaceous can even sow simultaneously.

S u sta i n a b i l i t y i n c l u d e s e n e rg y c i rc u l at i o n ,
water circulation, and waste treatments. The
energy circulation should be sustainable and
environmentally friendly.
The multi-functionality includes activities variety
and potential, and landscape value. A business park
needs different kinds of space for relaxation and
potential activities. Meanwhile, the Green area is
also a vital part of a business park. It can provide
both scenery and functionalities, for example,
co ntributing to public health by providing
recreational and physical activities places (Alcock et
al., 2014, Cohen et al., 2007).
The accessibility includes connection within Tuinen
van West and the connection within the design area.

Remediation plants quantity
Remediation plants variety
Reap methods
Reap Complexity
Reap frequency

Remediation efficiency

Energy circulation
Water circulation
Sustainability

Acticities variety and potential
Landscape value

Multi-functionality

Connection within design area
Connection with business park

Accessibility

Fig. 39 Criteria

3 PHYTOREMEDIATION LANDSCAPE DESIGN
3.1 Design models
Design model 1: Phytoremediation landscape and business park

In the first design model, the phytoremediation
landscape and the developing business park are
independent relatively. The landscape design puts
emphasis on decontamination. Different remediation
plants cover most of the soil. These plants will be
reaped yearly by employees and volunteers. After
that, they will be transported to the workshop to
abstract the heavy metals from the biomass through
the hydrothermal upgrading progress.

The connection between the phytoremediation
landscape and the business park is reflected in two
aspects. On the one hand, the landscape can provide
beautiful scenery, relaxation, and activities space for
the business park. On the other hand, metals can be
used to make some small souvenirs and sold in the
business park.

Volunteers & employees

Phytoremediation
Landscape

Plant
Absorb, Store

Heavy metal recycle

Hydrothermal
upgrading progress
Remove, recycle
Education actvities

Reap

Metals

Aboveground biomass
and root system

Make souvenirs

Business Park

Landscape
Provide relax area
& beautiful scenery

Fig. 40 Design model 1-1

Business park

Phytoremediation landscape

Fig. 41 Design model 1-2
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3.1 Design models
Design model 2: Phytoremediation business park

In the second design model, the polluted area
is designed as a part of the business park
combined with the phytoremediation landscape.
The studios use environmentally friendly and
economically prefabricated houses. These houses
can be assembled and disassembled conveniently
according to the different demands. Entrepreneurs
can rent these studios at lower prices, meanwhile
participating in the management and maintenance
of the phytoremediation business park.

Both the process of raping and recycling can be a
part of different activities, such as harvest season
festivals and educational heavy metal recycling
activities.
Remediation plants groups can help clean the
wastewater. Besides, the burning of the remediation
plants' biomass can provide a part of the energy of
the phytoremediation business park. The ash will
also be transported to the workshop to abstract
the heavy metals from the biomass through the
hydrothermal upgrading progress.

Phytoremediation Business Park
Plant

Reap

Hydrothermal upgrading progress

Metals

Burning biomass

Energy

Festival: harvest season
Voluntary activities
Educational activities...

Business Park
Tenants

Entrepreneurs
Manage and matain the BP

Fig. 42 Design model 2-1

Designers, artists, craftsmen
...

Phytoremediation landscape & Business park

Fig. 43 Design model 2-2

3.2 Design model assessment
The assessment is made based on the
phytoremediation design principles and business
park design principles.

In the aspect of sustainability, model 1 nearly has
no energy circulation and waste treatment. Model
2 is combined with the business park, which needs
sustainable facilities, such as solar panels and water
purification.

In the aspect of remediation efficiency, model
1, phytoremediation landscape and business
park, has a wider planted area than model 2,
phytoremediation business park, because, in
model 2, some parts of the area are used for
studios construction. However, the entrepreneurs
will participate in managing and maintaining the
phytoremediation business park, which can help
plant and reap the remediation plants.

Sustainability

Multi-functionality

Accessibility

In the aspect of accessibility, both of the two models
have a good connection within the design area.
Model 2 has a stronger connection with the business
park.

Phytoremediation landscape
and business park

Dimensions

Remediation efficiency

In the aspect of multi-functionality, model 1 is
mainly a park and remediation area. Model 2 acts
as not only a remediation landscape but also a
workplace and meeting area.

Phytoremediation business
park

Remediation plants quantity

almost cover all of the area

Remediation plants variety

Miscanthus, trees and herbages

Miscanthus, trees and herbages

Reape methods

employees ( combine harvester ) and volunters

employees ( combine harvester )
entrepreneurs and volunters

Reap Complexity

comparatively simple

comparatively simple

Reap frequency

yearly (Miscantuhs and herbages)

yearly (Miscanthus), monthly or quarterly (herbages)

Energy circulation

almost no

biomass energy, solar energy

Waste treament

almost no

waste water purification

Acticities variety and potential

park, relax area, educational activities

park, relax area, educational activities
studios, meeting place, workshops ...

Landscape ornamental value

Miscanthus fields, natural area

Miscanthus fields, small gardens

Connection within design area

good

good

Connection with business park

a little

good

Fig. 44 Design model asssessment

approximately ¾ or less

3.3 Final Design

Fig. 45 Fin

nal design
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3.4 Design analysis
Remediation plants distribution

The clean plants absorb and store the heavy metals
within the plants. Most of the heavy metals in the
design site will be stored in the roots and stems of
the plants. It means that these plants need to be
removed every once in a while. Planting Miscanthus
will maximize efficiency because they are cheap, easy
to remove, and fast-growing. Meanwhile, considering
sustainability and multi-functionality, balancing the
proportion of Miscanthus and other facilities is an
important part of the design.

Many prefabricated houses are used as studios and
workshops in this office area. The prefabricated house
is a kind of house that uses steel frames, sandwich
panels, and bolted member connections. These
houses have different forms and colors and can be
assembled and disassembled conveniently according
to the different demands. The prefabricated locating
place can be decided by the tenants, increase or
decrease according to the requirements.

Half of the polluted area is designed to plant various
kinds of remediation plants in the final design. One of
the parts has many trees and shrubs. The other part
was designed like agricultural land. Miscanthus and
other herbages are planted here. They are planted in
straight lines which are easy to reap.
In stage I, the plants in part 1 will be reaped every
year. The soil condition will be tested after removing
the plants. When the soil heavy metals content is
decreased to a safe level, part 1 will be a natural area
like part 2. The plants in part will be reaped. Part 2
will use herbage to remediate the remaining heavy
metals.

Fig.47-1 Different prefabricated houses ( source: http://xinsheng_01.
b2b168.com/shop/supply/109737855.html)

Fig.47-2 Different prefabricated houses ( source: http://www.cailiao.
com/supply/5218468.html )

Fig.46 Remediation plants distribution

Fig.48 Entrances of the phytoremediation business park

Fig.50 Main roads within phytoremediation business park

Fig.49 Pedestrian and bicycle roads

Fig.51 Remediation plants reap and transport routes
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3.5 Design programs
Miscanthus field

Miscanthus is a robust and well-adapted gramineous
plant. It has various kinds of the breed with different
color and height. The most important characteristic
of Miscanthus is its biomass production and the
ability to sufficiently burning. The huge aboveground
biomass and root system makes Miscanthus a good
material to absorb heavy metals and also provide
biomass energy. The Miscanthus will be packed and
burn to provide energy and recycle the heavy metals
every year.
The Miscanthus are grown like farmland. This
planting form makes it easier to be reaped. There are
pathways and benches between Miscanthus fields.
People can walk through this area or have a rest with
beautiful scenery.

Fig. 53-1 Miscanthus field

Fig. 53-2 Miscanthus field

Fig.52 Different Miscanthus

Relaxed garden

Forest area

In order to increase the ecological diversity and
provide different activity spaces for people, there
set up several relaxed gardens. The plants in these
gardens are remediation plants.

Vertical space diversity is also an essential part of
landscape ecology. Forest can create abundant
habitats and different activity spaces. The stage is
designed to sit and lie. It is better to avoid having
long-term contact with the soil by the skin.

Fig.54-1 Relaxed garden
Fig.55-1 Forest area

Fig.54-2 Relaxed garden

Fig.55-2 Forest area
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bench seat

Water body remediation

The grassland out of the polluted area can be used to
sit and lie. There set up some benches for people to
use.

Based on the analysis before, the heavy metals in
the soil are difficult to migrate to the water system.
Aquatic plants can remediate a small number of
pollutants.

Fig.56-1 Bench seat
Fig.57-1 Water body remediation

Fig.57-2 Water body remediation
Fig.56-2 Bench seat

Overhead bridge through forest

Removal of the heavy metals from the hyperaccumulators

People can enjoy a different landscape walking on
the overhead bridge. In the harvest season, they can
watch and also take part in the remediation process.

The hyperaccumulators will be reaped yearly. Then,
transport to the small factory to remove the heavy
metals from the biomass. These metals can be used
to made many souvenirs and sold in the business
park nearby.

Miscanthus field

Harvest

Transportation

Removal of heavy metals from
hyperaccumulator and make
souvenirs

Fig.58-1 Bridge

Fig.59 Removal of the heavy metals from the hyperaccumulators

Fig.58-2 Bridge
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Compost toilets

Waste water purification

The compost toilets can do not need to build water
pipelines and can produce composts. Waste is
collected, and pre-composts in the toilets and then
can be used as fertilizer.

Based on the analysis before, the heavy metals in
the soil are difficult to migrate to the water system.
Aquatic plants can remediate a small number of
pollutants.

AIR OUT

waste water

COMPOST TOILET
POOP

SOIL

PEE

GATHER AND COMPOST

OPEN

Fig.62 Wastet water purification
Fig.60 Compost toile

Solar energy panels

The Solar energy panels can provide energy for
different studios.

Fig.61 Solar energy panels
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Fig.63-1 Bird's eye view

Fig.63-2 Bird's eye view

Fig.64-1 Effect picture

Fig.64-3 Effect picture

4 DISCUSSION
Discuss about the research

Discuss about the design

For the research part, there are two main dilemmas.
Firstly, the detailed information of the polluted area
is not easy to be collected. The polluted levels show
on the Amsterdam map are not accurate enough.
Some of the polluted area show on the map was
now a residential area, while some part did not
show on the map was still polluted but cover by
some clean soil. The landfill pollution problems are
becoming more and more severe with the population
increasing. Thus, in the future, more emphasis could
be put on making a polluted map and update after
every change.

Many heavy metals polluted sites will be remediated
and then used to build residential areas or business
parks because they have high economic value. The
area without enough economic value will usually
become vacant land. This thesis tried to find a
comparative economic and environmentally friendly
method to improve the soil and environmental
quality of a heavy metal polluted area near a business
park.

Another dilemma is that most heavy metal pollution
research pays attention to the remediation ability and
tolerance of one or several hyperaccumulators. There
are tens of thousands of references indicated about
different hyperaccumulators, but very few combined
the phytoremediation with landscape design. It is out
of the question that the phytoremediation should
include an emphasis on the remediation ability.
However, some polluted areas had the demand of
design. The research showed that phytoremediation
could undoubtedly decrease the heavy metals'
content. However, the reference studies showed
that many of the remediation plants could not stay.
The reasons could be that some of the plants are
not easy to manage or plant (the remediation plants
should be removed once in a while). At this time, the
choices and usage of hyperaccumulators become
very important.

Phytoremediation landscape can absorb the heavy
metal ions in the soil, meanwhile, provide beautiful
scenery, recreational area, and other functionalities.
The primary users in this thesis are the people
working in the business park. The nearby residents
are also the primary users because there are very few
parks in Tuinen van West.
The heavy metals in hyperaccumulators were
removed using hydrothermal upgrading progress.
Then, the metals were used to make some souvenirs
and sold in the business park nearby. According to
the different situations and demands, metals can also
be used to make other kinds of stuff like electronic
components. Bio-oil is another leading product
during the hydrothermal upgrading progress process.
It can be used to provide energy. The educational
activities and festivals combined with the facilitation
of the remediation process will attract people to the
design site, which can further develop the Tuinen van
West.
The report gave several different layouts and
functionalities which can be used for other
different sites. However, the hyperaccumulators are
explicitly chosen for Dutch polder land. Choosing
suitable plants is still a challenging part of the
phytoremediation landscape because it is not easy
for others to use for reference, considering the
complex climate and environment.

5 CONCLUSION
This section will firstly answer the sub research
questions and the design question. The main
research question will be answered based on the
answers.
Sub research question 1: What are the characteristics of
Dutch polders?

The Netherlands is a low-lying country with a typical
polder landscape. Dikes and bumps keep the regular
use of the polder land. This system uses the dam
to prevent the sea and uses the pumps (used was
windmills) to drain the water. Thus, the underground
water elevation in polder land is very high, with heavy
metal pollution, making the present soil alkaline.
Another aspect is that most of the soil type of the
polder land is clay or peat, making it difficult to
make a topographical design. Alkaline soil and clay
soil lower the transfer and move of the heavy metal
ions to some extent and prevent traditional heavy
metals remediation methods (physical and chemical
methods).
Sub research question 2: What plants can remediate the
heavy metals pollution in Dutch polders?

The plants that grow in this area need heavy metals
tolerance and water-logging resistance. A large
amount of literature review helps to find numerous
hyperaccumulators. The final using plants are chosen
from them which are more suitable for the site
situation (the soil type, soil PH, appearance, height,
etc.). The plants below are suitable plants for the
heavy metal polluted polder land.
Miscanthus: Miscanthus giganteus, Miscanthus
sinensis , Miscanthus sacchariflorus.

Herbaceous plant: Cynodon dactylon, Potentilla
supina, Sedum alfredii, Lagopsis supina, Capsella
bursa-pastoris, Cyperus rotundus, Dysphania
ambrosioides, Perilla frutescens, Pteris vittata,
Leersia hexandra, Achnatherum splendens,
Dendranthema indicum, Paspalum notatum, Rumex
acetosa, Typha latifolia, Vetiveria zizanioides
Pennisetum americanum x P. purpureum, Arundo
donax, Salix babylonica, Broussonetia papyrifera,
Catalpa ovata, Amorpha fruticose, Eucalyptus
robusta.

Aquatic plants: Iris wilsonii Acorus tatarinowii,
Lythrum salicaria, Azolla imbricate, Lemna minor,
Phragmites communis, Eichhornia crassipes,
Myriophyllum verticillatum, Elodea nuttallii,
Myriophyllum aquaticum, Vallisneria natans Elodea
densa, Dictyosphaeria cavernosa.

Sub research question 3: What functions and requirements
are needed for a business park?

The working place and relaxing environment is
the most important part of a business park. Many
business parks were built in suburban areas to
provide lower rent offices for the entrepreneurs.
This kind of business park needs to provide a
flexible working space and comfortable relax
area. Remediation plants can provide a beautiful
landscape. Prefabricated houses can provide costeffective and flexible studios. The local energy and
waste circulation are also an essential aspect of the
socio-economic viability as the cheap rent will attract
many entrepreneurs. Sustainable functionalities can
provide energy and deal with wastes.

5 CONCLUSION
Design question: How to make a remediation area near a
business park in Tuinen van West?

Generally, after defining the phytoremediation
design principles and business park design principles,
with the research of hyperaccumulators, polder
landscape, and reference study, different criteria and
two models were made to discuss different kinds
of the phytoremediation landscape near a business
park.
The first design model emphasizes decontamination.
The polluted area was designed as a
phytoremediation park. However, the connection
between the business park and the phytoremediation
landscape is very weak. Meanwhile, this model can
provide very few functions except remediation ability.
The second design model tried to make the polluted
area a working space with a phytoremediation
landscape. The studios in this area are made
of environmentally friendly and economically
prefabricated houses. Thus, entrepreneurs can
rent these studios at lower prices and participate
in the management and maintenance of the
phytoremediation business park. In this model, the
polluted area becomes more multifunctional and
sustainable.
The design criteria are mainly about remediation
efficiency, sustainability, multi-functionality, and
accessibility. Maximizing the cleaning efficiency will
decrease the sustainability and multi-functionality
and weaken the connection between the design area
and the business park. Although the remediation
efficiency is lower than model 1, in many ways,
model 2 is the better choice for the vacant polluted
land in cities.

Research question: How to make connection between
heavy metals polluted area and a business park in a Dutch
polder?

After answering all the sub-research questions and
the design question, I got the answer for the main
research question about how to connect heavy
metals polluted area near a business park in a Dutch
polder. The polluted vacant land needs an economical
remediation design, and the terrible environment
needs to be improved. The phytoremediation
landscape in a Dutch polder land needs specific
hyperaccumulators and seasonal harvest. The
entrepreneurs in big cities need high cost-effective
working space. Taken together, the business park
combined with the phytoremediation landscape can
solve these problems. A phytoremediation business
park can provide a relaxed environment and studios
with low rents. Meanwhile, the entrepreneurs can
help manage the remediation plants.
Besides, even though the phytoremediation business
park is assumed for a polluted area in Amsterdam,
there are still values for the development of
multifunctional phytoremediation landscape in
other urban areas. Phytoremediation can solve
the pollution of heavy metals and other kinds of
pollution; phytoremediation can combine with not
only the business park but also other functional
spaces.
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