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When it's sunny this will be a nice 
place for a drink.

The facades seem dead. A cafe 
here would be really nice.

These waterfronts are not even 
accessible. Are they still functioning 
as industral ports?

This is really a nice pedestrian path 
along the canal.
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What is the question that this thesis aims to address?

How can waterfront transformation potential in industrial inland port 
cities be identified through a multi-scalar framework to cultivate a 
more adaptive and resilient port-cityscape?



Macro Level
Social-Economic Perpective:

Tranformation Potential Identified from IIPC Development Model

Should we transform here? What must we fix here?

Tranformation Potential Identified from Urban Morphological Imbalances

Micro Level
Urban Morphological Perspective:



Transformation Potential Identified from IIPC Development Model

0 25km 50km 75km

Legend
selected IIPCs with direct barge route 
connection with Port of Rotterdam

IIPCs excluded based on exclusion rules

IIPCs selected with other inclusion rules
barge route connection with Port of Rotterdam
secondary transportation waterway

Source: Port of Rotterdam Authority



Transformation Potential Identified from IIPC Development Model

City Port Context

Legend

configuration

configuration

development direction

development direction

Pattern: Next-to

Pattern: In-between

Pattern: Blocking



Transformation Potential Identified from IIPC Development Model

Extension Corridor

Penetration Buffer Zone



Transformation Potential Identified from Urban Morphological Imbalances

Optimization Gap

One Step away from a Nice Piece of Waterfront

The facades seem dead. A cafe 
here would be really nice.



Transformation Potential Identified from Urban Morphological Imbalances

Environmental Quality Deficit

Urgency to Improve Living Experience in Resdential Area

It's amazing that someone actually 
lives here. Everthing seems to be 
built for cars and trucks here.



Transformation Potential Identified from Urban Morphological Imbalances

Urgency and Low-hanging Fruit

Starting Point for Waterfront 
Transformation

Triggering Future Development
......



Design Demonstration



In-between pattern
Isolated port in consolidation city

Indentified urban morphological 
imbalances

Macro Level
Social-Economic Perpective:

Tranformation Potential Identified from IIPC Development Model Tranformation Potential Identified from Urban Morphological Imbalances

Micro Level
Urban Morphological Perspective:

segment 1: 
amenity imbalance

segment 2: industrial 
landuse imbalance

segment 3: no imbalance, 
sharing waterfront with 
segment 2



connectivty strategy: corridor

intensity strategy: co-existence

intensity strategy:
add amenity

intensity strategy:
landuse transformation

Macro Level
Social-Economic Perpective:

Tranformation Potential Identified from IIPC Development Model Tranformation Potential Identified from Urban Morphological Imbalances

Micro Level
Urban Morphological Perspective:



Site Specificity: Where to Locate the Strategies?

segment 1 segment 2

section A-A'

section C-C'

section B-B'

segment 3railway 
barrier

section A-A'

This waterfront path is only for 
passing through, nowhere to take a 
rest and enjoy the canal view.



segment 1 segment 2

section A-A'

section C-C'

section B-B'

segment 3railway 
barrier

Site Specificity: Where to Locate the Strategies?

section B-B'

No one is here... no activities, no 
people.



segment 1 segment 2

section A-A'

section C-C'

section B-B'

segment 3railway 
barrier

Site Specificity: Where to Locate the Strategies?

section C-C'

It would be nice if the 
atmosphere of this street 
can be extended into the 
next block.



canal side pathway

green backbone

new tidal park as a green 
node on the green backbone

existing park connected to 
the site through new green 

backbone

Connectivity and Intensity: Applying the Design Strategies

new amenities at the waterfront  
for adjacent neighborhoods

densification to strengthen the 
new green backbone

public spaces along the 
waterfront pathway

public spaces 
around the tidal park

co-existence of industry 
and residential areas



green boulevard

Green Corridor: Before and After

It's nice to have a green 
boulevard downstairs. 
I like to watch people 
relax there.

This green corridor 
make the tidal park 
ahead more accessible.

Space closed to the 
public. Not accessible.



tidal park public staircase

No activities. No trace of 
urban life.

Urban Waterfront: Before and After

I would like to have 
a cup of coffee while 
enjoying this beautiful 
water view.

I like to play on those 
staircases. The water 
feels so accessible.



public spaces 
around the tidal parkpublic activity space along 

the waterfront path
public garden along the 

waterfront path

more amenities at the 
waterfront

existing public space integrated into the 
new public space network

green backbone

Integrated Design Proposal



It is nice to have this 
market space at the 
waterfront. I like the 
vegetations here.

Let's go to that stair 
leading down into the 
water!

I really like this platform! 
I feel closer to the water 
when I'm standing here 
now. 

Detailed Design for Canal Side Pathway



The weekend markets 
really make this place 
more lively.

It's always nice to take a 
walk on this boulevard. 
This place used to be 
closed and far less 
green.

Detailed Design for Green Corridor



Assessment after Intervention

Diagnostic: Segment Utrecht_19 vs Cluster 3 (±1 SD Corridor)
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Segment 1 Amenity density imbalance Segment 2 industrial landuse imbalance

before intervention after intervention



new developed urban area 
at the port waterfront

extension of soft border 
of water and green public green space at 

the waterfront

more urban furniture 
along the waterway

green corridor extended from 
the adjacent residential area

Integrated Design Proposal in Roosendaal



waterfront intensified 
with residential, 

commercial uses

space available for 
weekend market and 
other public events

new path makes 
the waterfront more 

accessible

spatial experience enriched with 
more urban furnitures

new green lateral connections 

Integrated Design Proposal in Tilburg



Conclusion
Multi-Scalar Framework

How can waterfront transformation potential in industrial 
inland port cities be identified through a multi-scalar 
framework to cultivate a more adaptive and resilient port-
cityscape?

Transformation potential identified 
from IIPC development model

Connectivity Intensity

Site-Specificity

Transformation potential identified from 
urban morphological imbalances



Conclusion
Breaking Down Waterfront Transformation Potential

How can waterfront transformation potential in industrial 
inland port cities be identified through a multi-scalar 
framework to cultivate a more adaptive and resilient port-
cityscape?



Conclusion
Assessment after Intervention

How can waterfront transformation potential in industrial 
inland port cities be identified through a multi-scalar 
framework to cultivate a more adaptive and resilient port-
cityscape?

0 25km 50km 75km

Legend
expansion IIPC consolidation IIPC shrinkage IIPC future clusters of neighboring ports

major waterway corridor
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Diagnostic: Segment Utrecht_18 vs Cluster 3 (±1 SD Corridor)
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Thanks for listening!



Fig. 5, Methodological framework

Table 1, Rules of inclusion and exclusion of IIPCs

Fig. 10, Urban Morphological imbalances identified in the study of Ye and van Nes



Table 2, Research question and objectives at the level of context

Table 3, Variables for clustering at the level of context

Table 4, Categories of IIPCs at the level of context

Table 5, Objectives and methods at the level of context

Table 6, Research question and objectives at the level of focus



Fig. 13, Methods at the level of focus

Table 7, Variables for clustering at the scale of segment

Table 8, Dimensions of assessment framework at the scale of segment



Table 9, Objectives and methods at the level of focus

Table 10, Research question and objectives at the level of details

Table 11, Objectives and methods at the level of details
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Fig. 15, K-Prototype clusterng result of development prospects of the selected port-cities
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Fig. 17, Correlation between the two principal axes and each of the selected variables

Fig. 18, Total within-cluster distance of different number of clusters

k=3
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Fig. 27, K-means clustering result of urban morphological identity
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Fig. 28, Total within-cluster distance for different number of clusters

Fig. 29, Average silhouette width for different number of clusters
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Fig. 30, Principle component analysis: determining factors
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Fig. 31a, Accessibility index distribution

Fig. 31b, Center reachability distribution

Fig. 31b, FSI distribution
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Fig. 31d, MXI distribution

Fig. 31e, Average NDVI distribution

Fig. 31f, Waterway ratio distribution
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bridge tunnel green 
buffer

underground 
highway

add amenity extend green 
structure

green buffer

public staircase tidal park deck

add crossing intensifydecrease width green buffer

Baseline Profile: Cluster 1 Centroid & ±1 SD Corridor
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Baseline Profile: Cluster 3 Centroid & ±1 SD Corridor
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Fig. 36a, Assessment score of the profile of cluster 1: 
centroid & ±1SD corridor

Fig. 36b, Assessment score of the profile of cluster 3: 
centroid & ±1SD corridor
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connectivty strategy: penetration

intensity strategy: co-existence

connectivity strategy:
add lateral link

Diagnostic: Segment Tilburg_18 vs Cluster 3 (±1 SD Corridor)
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Transformation Potential from IIPC Development Model

Transformation Potential from Urban Morphological Imbalances

lateral connectivity 
imbalance

Fig. 52, Conclusions from IIPC development model for the case in Tilburg

Fig. 53, Conclusions from urban morphological imbalances for the case in Tilburg

Pattern: Blocking

section A-A'

section C-C'

section B-B'



section A-A'

section C-C'

section B-B'

We live in a peaceful 
neighborhood. But the 
waterfront is not very 
perceivable.

I enjoy fishing here. 
It would be nice if 
there are more urban 
furnitures.

I hope this street had 
more crossings. Now it 
is a little difficult to get to 
the other side.

local church

lateral connection from 
residential area to 

waterfront

lateral connection by 
clearing out some 
industrial uses and 
increase greenery

the section of waterfront 
most closely connected 
to the residential area

public garden



co-existence of industry and  
residential use

new lateral connection 
strengthened by 

densification

intensification to shape a 
more vibrant waterfront

Strengthen the connection by 
adding more public spaces 
or densifying to boost vibrant 
urban activities

Identify the possible nodes 
for connection and the urban 
resources that can be linked 
to the new connection

Make the connection and link 
the identified urban resources
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connectivty strategy: extension

intensity strategy: repurposing

connectivity and 
intensity strategy:
comprehensive 
improvements

Diagnostic: Segment Roosendaal_2 vs Cluster 1 (±1 SD Corridor)
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Transformation Potential from IIPC Development Model

Transformation Potential from Urban Morphological Imbalances

poor urbanity 
performance 
imbalance

Fig. 60, Conclusions from IIPC development model for the case in 
Roosendaal

Pattern: Next-to rural area outside the highway

soft border with 
residential area

new housing developed 
at the waterfront

old town center at the other 
side of the train station

new developed urban area 
at the port waterfront



waterfront path 

existing housing 

green corridor 

amenities to serve 
the local residents  

extension of soft border 
of water and green

new housing of 
less density due to 
location in the city
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public staircase tidal park deck

Identify the possible nodes 
for connection and the urban 
resources that can be linked 
to the new connection

Make the connection and link 
the identified urban resources

Strengthen the connection by 
adding more public spaces 
or densifying to boost vibrant 
urban activities

Embankment



Legend Source: CBS
chemical industry port
sand/gravel port

container port large multifunctional port
transportation waterwayagriculture port
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Analysis Results
Identifying Transformation Potential from Urban Morphological Imbalances —— Urban Performance Imbalances Assessment

Industrial Landuse Imbalance

Diagnostic: Segment Utrecht_19 vs Cluster 3 (±1 SD Corridor)
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Analysis Results
Identifying Transformation Potential from Urban Morphological Imbalances —— Urban Performance Imbalances Assessment

Lateral Connectivity Imbalance

Diagnostic: Segment Tilburg_18 vs Cluster 3 (±1 SD Corridor)
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Analysis Results
Identifying Transformation Potential from Urban Morphological Imbalances —— Urban Performance Imbalances Assessment

Longitudinal Connectivity Imbalance

Diagnostic: Segment Sliedrecht_7 vs Cluster 3 (±1 SD Corridor)
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Analysis Results
Identifying Transformation Potential from Urban Morphological Imbalances —— Urban Performance Imbalances Assessment

Built Density Imbalance

Diagnostic: Segment Nieuwegein_5 vs Cluster 3 (±1 SD Corridor)
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Analysis Results
Identifying Transformation Potential from Urban Morphological Imbalances —— Urban Performance Imbalances Assessment

Amenity Density Imbalance

Diagnostic: Segment Utrecht_18 vs Cluster 3 (±1 SD Corridor)
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Analysis Results
Identifying Transformation Potential from Urban Morphological Imbalances —— Urban Performance Imbalances Assessment

Poor Urban Performance for Residential Area

Diagnostic: Segment Roosendaal_2 vs Cluster 1 (±1 SD Corridor)
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