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Clockwise: 1. Distribution of surface 
materials in the site of study. 2. Trees 
along Westblaak. 3. Surface water 
stagnation during extrene precipitation 
4. Space available in the subsurface 
excluding pipes and other infrastructure. 5. 
Inner city vision map (Source: Een Groene 
en Vitale Binnenstad voor Iedereen, 
Rotterdam)

Ambitions for Westblaak
As mentioned before, the ambition of 
the city is to transform Westblaak in to 
Blaakpark. This requires a lot of space 
and that would in theory come from 
the downgrading of the road stretch 
from 4 lanes to just 2 lanes of traffic 
and removing the over 50 street level 
parking spots along the stretch. Besides 
providing recreative functions, the 
park will also play an important climate 
mitigation role, reducing heat island 
effects and also buffering water. 

At the moment, speeding traffic makes 
a lot of noise. Around 70dB is measured 
against the buildings. The ambition is to 
reduce the noise level on the facade to a 
maximum of 65 decibels. Westblaak will 
also be part of a larger network of green 
boulevards mentioned in the innercity 
vision of the city.

The skate park in Westblaak plays 
an important cultural function for an 
underserved segment of Rotterdammers 
and thus would retain it’s function 
within the final design according to the 
municipality. 

Observations
Through GIS spatial analysis, we see that 
the majority of the surface is covered by 
impermeable material, from 46% asphalt 
for automobiles to concrete tiles and 
concrete bricks for the footpath. A total 
of 87.5% of the area of study(excluding 
the skatepark) was paved and a mere 
12.5% was unpaved. One of the goals 
within the design exploration is to 
achieve a balanced distribution of 50% 
unpaved area to also support the climate 
measures.

The meagre green space is also quite 

fragmented and relegated to the 
peripheries of functional traffic space. 
There is also a stark distinction between 
the chosen genus of trees. With Platanus 
species occupying the edges along the 
asphalt and Tilia species in the central 
island.

The existing vegetation doesn’t 
contribute significantly to the heat stress 
effect. Even with proximity to the Maas, 
we see a heat stress more than 2° Celsius 
compared to the periphery of the city. 
There is considerable surface flooding 
during extreme precipitation, probably 
due to the large amounts of paving and 
the topography of the site, which slopes 
westwards along it’s longitudinal profile.

As one of the important east-west 
corridors in the city, Westblaak also 
houses a lot of cables and pipes 
underneath the paved surfaces, 
mostly clustered under the footpath. 
The sub-surface is busy with all these 
additional functions.

Ambitions and where we 
stand today

The city of Rotterdam plans 
to transform Westblaak into 
Blaakpark. A recreational 
park that doubles as a 
climate mitigation measure. 
Currently, the area is 
mostly covered, with only 
12.5% of green space. The 
existing vegetation does not 
significantly contribute to 
mitigating heat stress, and 
there is surface flooding 
during extreme precipitation. 
The subsurface of Westblaak 
is also occupied by numerous 
cables and pipes.

Surface materials

Surface water stagnation

Space available under ground

Trees along Westblaak
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The timeline shows the spatial 
transformation of the stretch between 
Westblaak and Blaak over the past 
100 years and the most important 
snippets along the years. (Maps source: 
TopoTijdreis) 

Time is another fundamental line 
of enquiry to understand soil as an 
urban designer. The city is in constant 
transformation and the soil has been 
subjected to different forces over 
time. This is especially pronounced at 
Westblaak in Rotterdam.

From marshland and agricultural land 
to being part of the urban fabric, 
Westblaak has also seen open canals 
and war rubble along the way. 

1920s
The open waterbodies of Binnenrotte, 
Blaakhaven and Coolsingel crossed 
the current stretch of Westblaak and 
Blaak to meet the Maas and were filled 
in later as the city and its population 
expanded.

1960s
During post-war reconstruction of 
Rotterdam, Blaak become a main 
motorway since the war rubble had 
already filled in Blaakhaven. The first 
north-south line of the Rotterdam 
metro passes under Blaak.

1970s
The current east-west axis of Westblaak 
and Blaak was established to make 
more space for the growing city and its 
cars.

1980s
A car tunnel that connects Westblaak 
and Blaak under churchillplein was 
constructed. The first stretch of the 
east-west line of Rotterdam Metro 
under Westblaak and Blaak was also 
built during this time and was extended 
further later.

2000s
By 2000s the main structure of 
Westblaak was already crystalised for a 
while. A skatepark in the middle verge 
between the traffic lanes was added 
after a long bottom-up process.

2010s
The municipality of Rotterdam has 
been slowly expanding the green cover 
within this stretch of Rotterdam. From 
completely paved surfaces to individual 
trees between them and now larger 
strips of green.

Recently, the speed of transformation 
has increased tremendously. Digging 
up streets to replace pipes and cables 
every other year, while we know it is 
not in the best interest of soil life to be 
distrubed so often.

Future
As mentioned before, there are a large 
number of ambitions for Westblaak’s 
future including that of transforming it 
into a park.

The structural transformation of 
Westblaak traced through the years 
leaves an incredible footprint on the 
soil as well. We’d see that clearly when 
we dive deeper into the soil. 

Reading through time

Westblaak in Rotterdam 
has undergone significant 
changes over the 
years, transitioning 
from marshland and 
agricultural land to being 
part of the urban fabric. 
It has seen the filling in 
of open waterbodies, the 
construction of motorways 
and tunnels, and the 
expansion of green cover 
in recent years. The future 
ambition for Westblaak is 
to transform it into a park. 
These transformations 
have left a noticeable 
impact on the soil, which 
will be further explored.

Impression of the future of Westblaak 
(source: Municipality of Rotterdam)

Aerial image of Rotterdam after it was 
cleared post the German bombing of the 

city during the second world war.
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Diving deeper into the soil upto 50m 
below surface gives us a wealth of new 
systemic insights into how soil and 
water systems function in Westblaak.
 
The spatial transformations traced 
through time such as the filling of 
waterbodies and Blaakhaven can be 
seen on the subsurface as soil and 
rubble layers.

Below the anthropogenous layer of 
rubble and construction is the peat 
and clay layer acting as a barrier 
between the salty aquifer and the zone 
of saturation. The peat layers play an 
important role, storing large volumes 
of carbon underground. It is important 
to not disturb these layers of soil as 
they could potentially destabilise larger 
water and soil systems. 

Positioning the deeper sections within 
the water system of the Maas also 
shows us that the soil under Westblaak 
is not well suited for underground 
waterbuffers that can be reused due to 
the strong underground water currents.

Deep-er soil This schematic section shows the subsoil 
upto 50m deep and the different soil types 
that can be found. The section is based 
on the data from the GeoTOP model of the 
BRO.
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A transverse section through Westblaak 
reveals a wealth of information about 
what is happening underground.  While 
data about the subsurface is quite 
limited in terms of accuracy, coverage 
and resolution, a composite section 
was made using data from the GeoTOP 
model, municipal soil studies and expert 
interviews. 

While the section provides an image of 
order, the subsurface is anything but 
ordered. We can only know the exact state 
of cables and pipes through exploratory 
studies, digging through the soil. 

Zooming into the top layers of soil, we 
see that there is a clustering of pipes 
and cables in the first metres of the 
sub-surface along the footpaths. They 
are clustered here as this is where it is 
most convenient for utility providers 
to access their cables and pipes if the 
need arises. While theoretically there 
is space available further deeper for 
cables/pipes. It isn’t economically 
viable yet. 

The heavily contested space of the top 
soil is also the one that is potentially 
teaming with the most life of all the 
sub-surface layers. They support a wide 
variety of bacteria, fungi, nematodes, 
earthworms and anthropods. Soil 
beyond 3 metres is unexplored in 
terms of their ability to host organisms. 
However, roots can still go deeper in 
search of nutrients and water in the 
soil, and along with them fungi. 

Shallow subsurface

Beyond the first metre, the assumption is that the land has been raised 
with a mix of construction debris and sand from the reconstruction of 
Rotterdam post World War II. This anthropogenous layer also hosts the 
zone of saturation or the water table, which is quite close to the surface 
at around 2.5m and fluctuates slightly between winter and summer. 
There is little risk of seepage and subsidence in this specific location, 
but is more prominent in other parts of Western Netherlands. 
Beyond the anthropogenous layers are the peat and clay layers for the 
next 8 metres acting as the confining layer beneath which lies a salty 
aquifer, which is experiencing autonomous salinisation due to variety of 
territorial factors. 

We look beyond the busiest top few 
metres to take the metro into our field 
of view, as it is contextually relevant 
for our study as one of the largest 
subsurface space claims.

To anchor our research within the practical 
constraints of the real world, we work on 
Westblaak in Rotterdam. 
 
Cities like Rotterdam have ambitious targets 
for emission reduction and climate adaptation. 
These targets require significant transformation 
of existing infrastructure, which can result in 
contested space claims in the public and private 
realm, particularly in the underground.  
Designing for a vital soil is crucial to avoid 
unmitigated exploitation of this finite resource 
and ensure sustainable urban development.

Who would like to design
circular and regenerative public spaces

from the perspective of vital soil with us?

Collect ambitions for the site under study from 
different policy documents. There could be 
multiple competing policy ambitions, but it is 
important to list and consolidate them, so we 
don’t start designing from scratch. 

01 Collecting ambitions

Establish the baseline of existing surface 
conditions in the public space. This gives insight 
into the amount of space paved/unpaved and 
the different material usage on the surface.

02 Surface conditions

Analyse other factors both spatial and 
environmental, looking at the z axis as well, for 
example distribution and types of trees, flood 
risk, space available underground. 

03 Spatial analysis

Time is a fundamental line of enquiry to 
understand soil as an urban designer. The city is 
in constant transformation and the soil has been 
subjected to different forces over time. 

04 Reading through time

                How to 
understand soil
as an urban designer?

The flow of water through soil is crucial 
for various urban processes, including 
drinking water supply, sewage management, 
cooling, soil stability, and natural water 
cycles facilitated by trees. It is essential for 
sustainable urban design, it addresses climate 
challenges and improves soil health.

05 Water system

The flow of soil, including movement, storage, 
and transformation of soil and organic 
materials, is vital for supporting healthy urban 
ecosystems and hinterlands. Urban areas often 
face challenges such as limited open topsoil, 
degradation due to maintenance work, and 
negative feedback loops from emissions. 

06 Soil system

The subsurface should be organized efficiently 
in order to leave the most amount of space for 
all the other spatial claims that need to land 
in it. It is important to organize infrastructure 
effectively, design it for multiple purposes, and 
minimize negative externalities.

07 Infra System

The top soil is the most heavily contested space. 
It is where all infrastructure is located for easy 
access and it is also the place where most 
life is (variety of bacteria, fungi, nematodes). 
Therefore it is important to zoom into this layer 
to maximize its efficiency.

08 Shallow subsurface

Diving deeper into the soil up to 50m below 
surface gives us new systemic insights into how 
soil and water systems function.

09 Deep subsurface
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This scenario focuses on growing the ecosystem 
of Westblaak through time, preserving as much as 
possible of what is there.

The design allows vegetation to develop through 
successions with minimal interventions. In the 
first stage, part of the Westblaak is unpaved, 
nutrients are added to make the soil more fertile. 
Pioneer species are planted to prepare the soil for 
late succession trees. Based on the existing soil 
conditions at that time, public space designers 
decide which trees will be planted (and preserved!). 
In this way, Westblaak is an ever evolving public 
space. Obsolete infrastructure elements are 
brought to a new life: a car tunnel is used for water 
storage and becomes a metropolitan meeting 
place; removed sewage pipes are reused to connect 
patches of green underground.

Reduce the amount of
pavement (less than 

50%) to improve water 
infiltration and to save 

on materials.
Use permeable paving 

in
parks and in squares.

Apply and reuse fast 
growing plants, e.g. 
wilgentenen can be 

used as quay walls or 
as tree protection. Fast 

growing plants are 
effective providers of 

natural services (storing 
carbon, making the soil 
more permeable, etc.).

Re-use basements or 
tunnels for underground 

water storage (e.g. 
decommissioned 

tunnel)

Reuse (rain) water daily. 
Spray plants at night 
(at 2:00-3:00) using 

filtered water that was 
collected during the 

day.

Plant trees with deep 
roots next to a paved 
surface so that roots 

can grow healthily 
without destroying 
infrastructure and 

viceversa.

When opening the 
soil, collect and re-use 
obsolete infrastructure 
(e.g. recycle obsolete 

copper cables, reuse old 
sewage pipes as root 

tunnels for tree roots to 
connect)

Use existing height 
differences to design 
water runoff: organise 
your water storage at 

the lowest point.

Prevent conflicts 
between roots 

and underground 
infrastructure.

Apply the bokashi 
technique under 

the right conditions. 
Bokashi is the Japanese 
word for “well-fermented 

organic material”. The 
material makes the 
soil more fertile and 
does not change its 

composition.

Use the water 
infiltration and storage 

capacity of the top 
sand layer: sand can 
store 300 L per m³ 

sand (porosity of sand 
is 30%). Reduce paved 
surface so that water 

can infiltrate.

Optimize conditions of 
existing soil (by adding 

nutrients, planting 
plants,...).

Mind the conflicts 
between different 

ambitions that land in 
the deep subsurface 

(e.g. ATES vs. drinking
water).

                Bouwen vanuit 
de Bodem - Maximizing 
Circularity
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