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Abstract
In the recent times, the urban characteristics of cities 
are an identifiable aesthetic, highlighting the diversity, 
paradigm shifts, and expressions associated with a 
place. In contemporary times, the design of cities 
has become a constantly evolving exercise, tackling 
diverse issues, scales, infrastructures, amenities, 
streets, public spaces, whilst practicing some form 
of sustainable actions. Such explorations have had a 
major shift towards using modern digital tools, while 
at the same time, taking an integrative approach. 
This thesis sheds light on the use of digital design 
methods - specifically, generative design, on the site of 
Viikinranta, and how they could be used as an open-
ended and collaborative tool towards envisioning the 
urban realms in Helsinki of the future.

With a brief introduction in Chapter 2, towards why 
and how is generative design a tool in the urban 
process, the thesis aims at proposing a simple, logical 
and coherent framework which can become the  
groundwork for utilizing the said processes in many 
scenarios. Keeping in mind the various stakeholders 
which are  involved in the urban process, the thesis 
provides a pathway to integrate highly manipulative 
digital models, in conjunction with conventional 
intuition, to recommend a flexible approach to urban 
design.

Outlooks and inference from the literature and core 
theory reviewed in Chapter 3, shed light on the 
emergence of generative and parametric practices in 
urban design. While being mostly experimental, the 
inferences from an ever-expanding literature consider 
the influence of the use of digital methods as being 
both qualitative and quantitative drivers towards an 
integrated urban design and planning approach. 

The site of Viikinranta is introduced in its completeness 
in Chapter 4. Sandwiched between vintage and 
modern developments, surrounded by nature and 
having no immediate positive opinion, the site is a 
veritable ground for experimenting with a process 
like generative design. While looking at the prospects 
and propositions from the past, present and the 
future; guiding principles, concepts and a vision gets 
established for the area. 

In support of achieving the vision for the site, 
categorized case studies have been examined in 
Chapter 5, for diverse considerations, which extend an 
insight to proposing an involved and exceptional urban 
design and planning concept for the area involved. 
Forming another theoretical core of the thesis, these 
case studies provide an invaluable outlook towards 
reinventing an urban area.

Chapters 6 and 7 finally establish all the ideas, 
concepts and visions gathered from the previous 
chapters to apply them in a real-time scenario. From a 
combined vision framework, the master plan is hence 
developed incorporating two scenarios that can be 
utilized in the development of Viikinranta.

The thesis concludes with its findings and future 
prospects in Chapter 8. Answering the likes of -  Where 
does the importance of this process lie? Can generative 
design be positively useful in collaborative urban 
design and planning? What does the future hold for 
utilizing a framework like this in future Helsinki urban 
projects?

This thesis hopes to answer them.

Keywords - generative design , Helsinki, urban form, 
urban diversity, Viikinranta, topography, optimization,  
natural heritage, urban vision, design
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square footage by the usable square 
footage.

Supports building systems that 
allow architects and developers to 
make sweeping changes to the most 
important parts of their systems with 
confidence.

Iterative design process that involves 
a program that will generate a certain 
number of outputs that meet certain 
constraints, and a designer that 
will fine tune the feasible region by 
selecting specific output or changing 
input values, ranges and distribution.

Fast and practical way to solve 
problems or make decisions.

The practice of using Generative 
Systems to mediate the design process.

A system that generates options for 
design problems.
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based on abstract models produced 
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Approach we propose to be integrated 
in the design process. The use of a 
Generative Algorithmic System that 
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several different variations of the same 
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To give a structure, defined enough, to 
the design intents so that they can be 
translated into algorithms for further 
development processes.

Design method where features are 
shaped according to algorithmic 
processes, in contrast to being 
designed directly. In this method, 
parameters and rules determine the 
relationship between design intent and 
design response. 

Formal representation of a design. 
An algorithm written in a way that 
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programming language, with specific 
and rigorous instructions that tells 
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The act of translating algorithms into a 
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techniques for the analysis of spatial 
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how to get where you want to be in a 
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The first chapter offers a broad outline towards this thesis. It sets out a 
framework on which the thesis constantly builds upon. Apart from the 
set of simple guides, this section also describes in brief some general 
background information, significance, scopes, limitations, assumptions, 
scenarios, outlooks and methodology.

This section ends with the overall Thesis Research Statement, the research 
questions and the objectives set out for this field of research.

Chapter 2
Introduction
A Thesis Prelude
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The urban experience is a constantly evolving 
motion. Everyday movements of its inhabitants and 
infrastructure impact its aesthetic – momentarily 
or long-lastingly. The intricate and unique play of 
speed, open/close interjections, interplaying the 
built and open spaces, colors, traffic stops, ambiance 
and weather can keep the perceiver mesmerized like 
melodies touching the heart. This what makes a place 
memorable Soh, 2018). And by making it so based on 
these patterns, tend to offer an insight into the many 
layers of the urbane environment (Wunderlich, 2021). 

Helsinki as a city, has a veritable trove of these many 
diverse urban experiences. While there is a modern 
touch to the urban nature, many regions still exhibit 
an extinct memory or are in desperate need towards a 
renewal in their perception and development - in this 
instance, Viikinranta. Such an intervention requires 
a paradigm approach towards urban planning and 
design, where the many facets coagulate to create 
something different.

As the title of this thesis implies - Generative Urban 
Design - largely looks at developing urban planning 
using the technical, simple and simulation-based 
innovations of generative and parametric design 
approaches. It also aims at exploring the possibilities in 
urban growth patterns using the myriad of operations 
could be found using parametric, computation and 
generative methods. 

Simply put, the core of this thesis on Viikinranta 
is to envision its planning and further design as 
a collaborative exercise between the people, the 

designers, the policy-makers and the technology 
surrounding them. This approach is not entirely 
unique, but in this case, attempts to utilize the many 
contrasting tenets in creating an urban form with the 
help of digital tools, public participation and their 
own unique creative intents. The area, interestingly, 
lies in the confluence of a modern and upcoming 
development, Helsinki’s largest natural reserve and the 
Old Town (with the rapids and dam). 

Such a creative commitment can help remain within the 
bounds of pragmatic approach and at the same time, 
surpass the extremes of design alternatives that new 
and evolving technologies offer. Aiming to bridge the 
divide between the designer, the public and the realm, 
an out-of-the-box thinking process gives a mature and 
profound design. Keeping the contemporary ideas, 
reinterpreting the basics, involving participation and 
evolving through innovation becomes the in-between 
approach for a unique urban vision. 

The ultimate goal of the urban development is to 
create a new visionary image, which stands itself out 
as a benchmark for a city of the future and also lay 
the groundwork for a more informed and involved 
urban design exercises. This help shell out a small 
collection of virtual models – which help visualize the 
concept and the various strategies and parameters that 
have been used. In turn, it showcases the responses 
the designs can have on the context. Furthermore, 
this collection can be given out to the public for their 
further input and opinion. A to-and-fro engagement 
with the public will garner grounded answers in 
redefining and reinventing the image of this area.

Background
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The core of this thesis tries to answer the question - 
Why a Generative Process for Urban Design? In the 
search and dive into understanding the generative 
process, many factors were propping up which made 
some key inferences. Common-fold between them 
were the ideal-ness of such a process in a collaborative 
setting which offered a much needed answer towards 
saving time while developing the designs. While there 
are infinite possibilities on what generative factors 
could be applied, the emerging methodology may be of 
assistance in answering some urban design problems.

Many examples and experiments exists to showcase 
the aesthetically and diversely designed urban 
scenarios, but where they lack is the application  
towards specific decisions that have been taken to 
arrive at the consequence. Defining a perfect path 
is hardly possible, but a starting point might be the 
basics, where identifying the unique factors on a 
context yield some inferences towards the questions of 
Why and How of this process.

Simply cumulating primary observations result in the 
application of such a technique towards analyzing 
urban fabric, integrating key elements of a site, 
iterative ideations for creating scenarios, the scalability 
and flexibility of operation, active response to climate 
and efficiency, plus being a contributing aspect in any 
city planning and design department (where in many 
cases, the conventional approach is still utilized, 
and, the delayed response time of stakeholders 
predominantly guide the design process). 

Brief Overview
Why and How

Analysis of Urban Fabric
Multiple ways to analyze 
and infer urban fabric.

Identify Key Elements 
around Site, Topography 
Analysis and identify axii.
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Multitude of Iterations
Easy visualizations and 
inference of ideas.

Scalable & Flexible
Application on different 
regions, scales and needs.

Optimization Possibilities
For diverse options in 
Efficiency, Density etc.

Collaborative Setting
Useful for saving time 
in multi-functional and 
diverse scenarios.

Create Scenarios  to 
observe possible  
iterations as per need.

Applicable over the site 
for diverse functions and 
spread of volumes.

Optimization of Geometry 
for Daylight, Solar Gain 
and Shadows.

Useful and Time Saving 
for City Planning 
Departments and 
inferring Opinions.
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Thesis Objectives

Significance

When it comes to urban planning and design, many 
diverse options are designed, developed and carefully 
examined to derive a usable, implementable result. 
This process is not only time consuming, but due to 
differentiating opinions of the designers/bye-laws 
and the needs of the city, has to be able to arrive 
conclusively to an option favorable by most. 

How can this process can be simplified and 
streamlined to produce an effective early ideation?

How can early ideas be manipulated countless 
times without sacrificing manpower and time?

For a few chosen qualitative and quantitative 
values, how could the early ideas can be quickly 
optimized for certain scenarios?

And finally, would this process be beneficial in 
a setting where long-term urban planning and 
design of different areas is under the city’s master 
guidelines?

In addition to these questions, the thesis also lays 
down few objectives that it proposes to examine. 

1. Understand the area to be designed in terms 
of quantitative and qualitative characteristics. 
Multiple layers of an area need intervention - 
identify the key issues and features.

2. Form the basic ideation and vision that these 
characteristics inform for the chosen area.
3. Based on the characteristics, formulate a 

procedural model that utilizes generative/
computational/parametric information from the 
characteristics.

4. Develop the model to offer multiple iterations 
showcasing an ability to adapt to scenarios as and 
when needed. 

5. Shed further light on the use of technical 
processes like these in real-time urban planning 
and design, while  addressing the usability for 
other diverse areas.

Generative and parametric design offer a substantial 
amount of applications in the urban realm. Due to 
the nature of designs continuously evolving since the 
beginning, design tools must be able to incorporate 
multiple layers of changes by multiple parties over a 
long span of time. 

Here lies the power of having digitally manipulative 
models where both the conventional methods of 
conceptual and creative thought, and the efficient 
flexibility of modern design tools alleviate the need for 
time-consuming practice.

Such an approach ends up being efficient, rigorous, 
controllable, and flexible enough, that it allows for the 
production of varied design options and addressing 
simultaneous challenges, while also reducing time and 
effort for the very same.
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Scope Constraints
The biggest challenge with digital methods is their 
ability to start defining the design and going all aboard 
the ride down the rabbit hole of possibilities. For 
the very same, it is critical to define certain broad 
boundaries and limitations within which this thesis 
works. This would also help to formulate the possible 
outcomes in the design scenarios.

1. Simplified topographical analysis to understand the 
movement patterns of the public and design around it.

2. From the larger domain of urban characteristics, 
up to three would be chosen for analysis. These 
three characteristics originate from - climate, greens, 
amenity distances, daylight, walkability, viewing 
capacity, solar/heat gain, buzz zones, adjacencies, 
plot/building efficiency,density, height restrictions, 
accessibility, street design etc.

3. The extent of the design area includes a residential 
neighborhood - offering a high density design option, 
the bird sanctuary and the natural reserve - offering 
a landscape expanse  (integration as an urban forest) 
and the existing public infrastructure (walking, cycling, 
public transit etc) - offering improvement capabilities 
for better movement.

4. The design ideation also includes preserving at most 
10% of the existing building population in the region.

5. There is some preexisting information on public 
opinion about the area. These comments would 
be utilized for further developing the conceptual 
framework of the design options.

Considering the broad nature of the topic, certain 
constraints have been recognized which occur through 
the thesis. These constraints are not limited to specific 
section, but each has its own set detailed limitations 
determined by its research setting. 

Research and Literature 
For the most part, the variety of research and literature 
gone through for this thesis does not solely look 
upon generative design tools, but helps in creating 
an evaluation towards real-world implementation. As 
digital experiments have been mostly speculative, the 
thesis draws upon collecting some of  the main factors 
and parameters that have been used. 

Case Studies
The case studies chosen for design development draw 
upon their differing approach in the urban setting. 
The research develops looks into these examples to 
theorize their main objectives towards urban approach, 
regards to the environment, specific conceptual 
directions and level of application.

The Site
The chosen region for the thesis itself presents a 
challenge with many long-term developments planned 
around it. Certain user constraints have also been set 
for easier evaluation in a parametric model.

Design Process
For developing the site, there are specific design 
directives which have been used. They are also applied 
for an easier understanding of generative workflows in 
urban design.
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Thesis and Research 
Methodology
This thesis is structured as 3-pronged research on - 
generative design as a process, understanding of the 
site and its analysis, and application of parametric 
design in a given urban setting. This also involves case 
examples which inform the design and development 
process. This structure is briefly explained below.

Literary and Background Research Setting
Due to the immense content database on generative 
design, fairly non-typical resources have been chosen 
which try showcasing the diverse use of digital 
methods. A distinction made is Generative Design 
vs Parametric Design vs Computational Design. 
They are commonly used terms that turn up in most 
conversations regarding technology-based design 
approaches. While none of them have direct impact on 
the conceptual or vision stage of a design, they each 
form core steps towards a realizing that concept. 

As an oversimplification, Computational Design gives 
the overview on starting  points/steps/parameters 
set by the designer for a playable Parametric Design 
Model, numerous optimized iterations/simulations 
of which get developed as Generative Design Models 
(usually having a score per iteration to the set 
parameters). 

A small variety of literature also shed light towards 
understanding what urban parameters essentially are 
and how they can come together for a cohesive urban 
approach.

Site Analysis and Inferences
The next step is analyzing the site and its context 
thoroughly to understand the various urban parameters 
from the literature. This analysis is then taken to form 
design considerations for the site (the conceptual/
vision framework) and examine the possible 
opportunities and shortcomings. 

Case Studies and Inference Matrix
Specific case studies have been chosen for the 
research which delve into diverse nature of urban 
neighborhoods. They are specifically kept to be in 
a linear mode to assist correlations with the actual 
site - both qualitatively and quantitatively. They are 
divided as primary (from Helsinki), secondary (from 
Europe), concepts (competitions and theses) and urban 
experiments using parametric and generative design 
tools. An inferential matrix is then developed to further 
summarize learnings from these case studies.

Design Explorations and Scenarios
Towards the main section of the thesis, a conceptual 
framework and generative design workflow determines 
the design model. Further experiments and 
developments help illustrate the directions to take for 
the design. These end up presenting two scenarios 
from the generative model (optimized and simulated to 
an extent based on predetermined parameters) which 
formulate the strategies in vision and concept, involved 
in the complete process. 

At the end of the thesis, concluding inferences are 
made regarding this complete process in its application 
towards efficient urban planning and design and other 
possible routes that can be taken through generative 
and parametric design approaches. 
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Thesis Statement 
and Question
This thesis is a dive into incorporating parametric 
and generative design concepts and ideas in a real-
world scenario. Mostly urban scale implementations 
are characterized into form-based or pattern-based 
explorations, but a simple ideation of these processes 
can be consolidated to create a first draft vision for a 
place. An important assumption has to be stated - the 
concept for the urban development is still a designer-
based invention. It has not developed out of the 
computational process. 

While generative design still has ongoing debates on 
its application in urban design, findings from literature 
and case studies would highlight some features which 
make generative and parametric design a viable tool 
in design processes. Projects studied throughout the 
research process led to the fact that in urban design, 
digital methods have been mostly experimental, 
analytical, exploratory and speculative, with a handful 
having any real world application. This thesis attempts 
at bridging the gaps which lie between the creative 
intents, the existing foundations of urban planning 
and design in a place, involving qualitative notions and 
making a possible inlet towards everyday involvement 
in a planning and design process scenario. 

In an attempt to apply upon the limitations set by the 
software entity itself, this thesis does not come up with 
a specific script or overall plugin/tool (as it would be 
too beyond the scope and research), but utilizes all the 
existing scripts as headway into simply readjustments. 
Apart from a simplified process, the thesis also sheds 

light towards further enhancements (regardless of the 
generative model) which can be incorporated into the 
design to increase the overall memorability of the area. 
Since generative design is a continuous process which 
can be modulated and modified depending on the 
contexts, scenarios and chosen parameters; such an 
approach sees viability in terms of future development 
of areas as well. 

The available open data, 
architectural creative intent 
and systemic generative 
algorithms can be utilized 
in creating a unique and 
successfully optimized 
urban context.

This envisions a new 
redevelopment process 
for Viikinranta - redefine 
and reinvent an adverse 
context by setting it up as a 
benchmark process.
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Generative Urban Design
Envisioning the Redevelopment of Viikinranta

Figure 01 - This image shows the context analyzed by elevation depths. The higher the elevation, the larger the triangle 
size. A topographical analysis sets the bedrock for understanding density displacements and inferring movement patterns. 
Topographical analysis  also helps to develop movement patterns and hence develop the public experience.
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The second chapter provides an outlook on generative and parametric 
design in general, surmises what they each have to offer and discusses 
in detail their application for urban environments. While this section is 
a cumulation from many literary resources, it has been kept quite brief. 
Akin to it, some reviews have been done specifically to learn, understand 
and incorporate the digital design methodology for the area.

Chapter 3
Literature
Research Background
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Brief Overview

Before getting into the nitty-gritty of technical jargon 
and being disoriented in the myriad of ideas, it would 
be useful to take a step back to reflect upon design 
methods in general. Architecture, urban design, 
planning; are often accompanied by questions on 
how they are approached. The legitimacy of the 
relationships between function, form, aesthetics, 
structure, context, user and costs are put under 
scrutiny to comprehend the many possibilities 
(Agkathidis, 2015). All to identify and create viable 
spatial qualities within a given context. 

Whether analog or digital, there always has been 
an adherence to a method in design, be it personal 
intuition, contextual reference or a bigger school of 
thought. Design processes and methods have base 
drivers (broadly under nature, geometry, context 
and performance, for simple and complex briefs) to 
ascertain distinctiveness for a particular idea, rather 
than being stylistically indulgent (Agkathidis, 2015). 
Since the turn of the 20th Century, many have broken 
the zeitgeist by responding to technological evolution 
and social structure. Although the resemblance to the 
intelligent processes of natural systems was uncanny 
(think Santiago Calatrava, Hector Guimard, Antoni 
Gaudi, amongst others), processes with geometry 
led most of the modern decades where proportions 
and rules are manipulated to offer unpredictable yet 
systematic answers over varying scales (Le Corbusier). 

Many instances also simultaneously utilized responses 
towards a site and using morphological/typological 

Analog to Digital

elements - shapes, materials, colors and scale, as a 
process (like Aldo Rossi). Though, for some, much of 
their ideas are expressed through how far can this 
approach be taken, particularly when it comes to a 
particular material (Vladmir Shukhov’s steel tower) 
or a technology (Frei Otto’s tensile structures). While 
their works hardly utilized the use of computers, 
these approaches have strongly determined how 
contemporary design techniques with digital tools 
have emerged out of exploring existing predictable 
relationships. This in turn started to enable the 
development of new topologies and technologies, 
shifting the emphasis from form-making to form-
finding (Kolarevic, 2003). These tools made possible 
a method which works by formulating and evaluating 
certain rules and algorithms in a controlled digital 
environment. Imply the rules, manipulate them, stay 
consistent with the process and keep exploring the 
endless possibilities.

In essence, the possibilities need not be deliberately 
made, rather, could be limitlessly found. 

Figure 02 - Notre Dame du Haut Chapel in Ronchamp, by Le Corbusier



30

Design for the built environment usually takes a 
proposition towards an imagined future. Such an 
assumption inculcates the idea of the solutions being 
Utopian and a system being creative enough to reach 
those evaluations. With roots of development since 
the 1990s, advanced technical innovations in design 
and its modeling infrastructure has sped the goals 
towards having dominant and avant-garde styles. 
Complementing this evolving process, are many 
definitions with overlapping characteristics. Much of 
them emerge out of theories explored by architects, 
engineers, designers, mathematicians, and more. 
Digital design has hence been amalgamating the best 
of human creativity with the many rule-based systems 
to inform numerous solutions to specific situations.

As previously mentioned, many terms convolute 
around generative design - computational, algorithmic, 
parametric, morphogenetic, evolutionary to name a 
few. In 2009, Lazzeroni, Bohnacker, Groß and Laub, in 
their book Generative Gestaltung, defined generative 
design as a cyclical and iterative process based on 
simple abstracted idea, applied to a rule or algorithm, 
enabling a procedural output. As the outputs return 
through a feedback loop, it enables the designer 
to re-inform the algorithm and the source code. 
On another hand, Celestino Soddu (1994) defined 
it as ‘a morphogenetic process using algorithms 
structured as nonlinear systems for endless unique 
and unrepeatable results performed by an idea-code, 
as in nature’. Branko Kolarevic (2003) describes these 
processes as complexity models capable of continuous, 
consistent and dynamic transformations. Michael 
Hensel (2006) defines it as a ‘self-organization process, 

What is Generative Design?

Figure 03 - Serpentine Gallery Pavilion in London, by Toyo Ito.

underlying the growth of living organisms, from which 
architects can learn’. And finally, Toyo Ito compares 
this kind of design to the growth mechanism of trees, 
whose form derives from the repetition of simple rules, 
creating a very complex order (Agkathidis, 2015). 
Although attributed to be useful mostly in situations 
of analyses, optimization and developing complex 
aesthetic solutions, incorporation in the urban realm is 
fast becoming the a relevant intervention.



31

A deep dive through the history of digital design 
goes all the way back to Vitruvius’s Ten Books on 
Architecture, which are the fi rst documented account 
of utilizing design rules. This practice off ered a process 
which made design practical, predictable, tractable 
and open to more analyses and improvements. Many 
architects and designers have hence become interested 
towards fi nding appropriate relationships between the 
diff erent elements surrounding building and urban 
design (many examples include Palladio, Jean Durand, 
Le Corbusier, Zaha Hadid, Patrick Schumacher, 
amongst others). Manual methods are still the 
preferred way of the initial creative iterations (where 
the actual intuition and ingeniousness of the designer 
lies), but with increasing complexity of thought, comes 
the need of eff ectively manipulating these iterations in 
set rational environment.

Parametric modeling  or sometimes called as constraint 
modeling, introduces fundamental changes where 
the elements of design change together in a cohesive 
and fundamental way. No longer is it an additive/
subtractive process, it also involves relation and repair. 
The act of relating requires explicit thinking about the 
kind of relation: is this point on the line, or near to
it? Repairing occurs after an erasure, when the parts 
that depend on an erased part are related again to the 
parts that remain (Woodbury, 2010).

Many terminologies are associated with digital design, 
predominantly, parametric design, computational 
design and generative design. While they work co-
dependently or independently to produce eff ective 
outcomes and enable to observe phenomenon in 
various possibilities, they are slightly diff erent from 
other while being distinct in their application. Since 
design exploration involves particular ways of arriving 

at a defi nite intent, a digital method allows for complex 
calculations and processing large amounts of data to 
come up with iterations previously unthinkable to be 
visualized in all their possibilities. While defi nitions 
would keep evolving, the advent of digital technologies 
has furthered explorations into the  notions of space 
and form. Generative and computational approaches 
alter these perceptions by enabling the manipulation of 
interactions and available parameters (Woof, 2016). 

Figure 04 - How the whole parametric process works (in its simplest forms(, author.

A simple way of looking at the workings of the whole computational/generative design 
process can be understood with the following graphic. Think about the end product - 
an ice-cream (in this instance). Using the example of an automated ice-cream machine 
which vends out diff erent combinations of ice cream (this is the computational model), 
there are many options available - fl avors, toppings, calorie count, size etc (these are 
all the available parameters for the  machine). 

Based on the selections for each of these parameters, the machine can create various 
options to be chosen from (the generative part of the process). This cyclic and 
informative process not only fulfi lls the necessary requirements of making the ice-
cream, but does it according to set specifi cations.
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The Next Step in the Digital 
Design Process?
While digital design offers aids through particular 
softwares, the foremost idea is to inculcate the 
attitude to express and explore many relationships. 
Quite possibly, being a musician myself, it is easier to 
understand parametrics as practice and rehearsals. 
A new generation is rising fast, where with the 
accumulation of techniques and high level of fluency, 
many have emerged who can compose with code 
(Woodbury, 2010). Though it does comes with its 
warning - drink deep or taste not!

Parametricism - coined by Patrik Schumacher explains 
this process as a constant and evolving methodology 
using parametric modeling and programming that 
treat geometric properties as malleable variable. 
Interestingly, the identity of any parametric design lies 
in the object’s attributes rather than its momentary 
determinate shape (Schumacher, 2014) and the 
fact that parametric design can be applied to any 
overarching design style. Talking about the process of 
creation, it involves computational strategies working 
simultaneously with user-programmed language to 
solve particular design issues. The importance is in 
the Process. As the shift towards a more graphical 
nature of programming has occurred, this parametric 
process now agglomerates the requisites as connecting 
nodes, with inputs and outputs, creating a sequence to 
visualize iterations. 

When predominantly applied to architectural design, 
it helps with complex geometries, manufacturing 
processes and achieving high accuracy with speed. 

Though it comes with a steep learning curve, 
sometimes with limited flexibility and intuition, and a 
need to up-skill workflows, it negates the ubiquitously 
conventional cut, copy and paste approach. With the 
advent of Artificial Intelligence in the 21st Century, a 
new approach called Heuristics/Metaheuristics has 
been used extensively in the parametric process. 
With its goal to explore the search space efficiently to 
explore and find near-perfect solutions, it is used for 
more complex problems - think on an urban level.

Figure 05 - COR(AL)ATIONS by AADRL | Patrik Schumacher Studio (Source: https://
www.parametricism.com/aadrl-pss)

Figure 06 - The process of using Autodesk’s Dreamcatcher, courtesy of Autodesk 
(Source: autodesk.com)
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How Designers Use 
Parameters?
With all its pros and cons, parametric design has been 
the staple in the recent years for many industries. 
Not just architecture, but furniture design, product 
design, structures, fabrication, fashion, automotive, 
naval design, aeronautical design, to name a few.  
As designers, there lies the nature to interpret any 
problem fi rst with an informed intuition and then 
progress on to any design aid for visualization. For 
architects and urban designers, rather than creating 
parts which inform the fi nal idea, focus is directed 
towards establishing relationships (Woodbury, 2010). 
These functional relationships in a parametric model 
connect the various parts, builds up design options and 
edits the relationships by observing and selecting from 
the results produced. Thus, it increase the designer’s 
ability to explore ideas by reducing the tedium of work.

Conceiving Data Flow and Part Selections
Amongst the key tasks in the parametric framework is 
to conceive, arrange and edit dependencies. Designers 
use these defi ned dependencies in combination to 
exhibit some desired aggregate form or behavior. 
Dependencies may correspond to geometric  
relationships (for example, between a surface and 
its defi ning curves), but are not restricted to this and 
may in fact represent higher order (or more abstract) 
design decisions. Parametric approaches to design 
aim to provide designers with tools to capture design 
decisions in an explicit, audit-able, editable and 
re-executable form (Woodbury, 2010). Parametric 
modeling also enables a form of divide-and-conquer 
strategy to limit and understand the existing parts (and 

naming them accordingly) . Think of a highly organized 
design object - say a motorcycle (with body, engine and 
electrical). Now also think of design object that is does 
not fall into organized categories, rather, extremely 
complex interactions. That’s the diffi  culty!

Abstraction of Thought Processes
If only abstraction could be said as something being 
straightforward. In defi nition, it describes a general 
concept depending on a context. Due to vagueness 
associated with abstraction, such ideas are often 
protean, just a base to extract alternatives. In fact, 
the utility of a computational idea is deeply linked 
to its generality - the more often it applies, the more 
useful it becomes. Designers end up practicing these 
abstraction as dimensional modules, structural 
centerlines and some standard details. Well-crafted 
abstractions are a key part of effi  cient modeling 
(Woodbury, 2010). An important form of abstraction 
for parametric modeling is condensing and expanding 
graph nodes and this strategy creates new kinds of 
multi-property nodes which support the copying and 
reusing of parts to build user-defi ned libraries of 
parametric models.

Figure 07 - Parametric modelling sequence in Rhino with Grasshopper (Source: 
https://www.food4rhino.com/)



Figure 09 - Le Corbusier’s attempt to create an ideal system of order with the Modulor 
is legendary. Can it be utilized for ideal or good architecture?
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A Mathematical and Algorithmic Thought Process
Whether conventional or parametric, a design model 
is essentially a set of mathematical propositions. 
With continuous and routine calculations, they help 
formulate proofs of the designs produced. Design has 
always had practitioners who take more than slight 
steps towards mathematical maturity. 

For example, the design of Gothic Buildings  have 
historically been understood to be designed as 
complex sequences of geometric elements resulting 
from a few key dimensional aspects. Traditional Persian 
Rasmi domes result from projecting a drawing onto a 
predetermined dome geometry, Palladio expounded 
on and (sometimes) used proportional systems in his 
building plans and elevations. Antoni Gaudi limited his 
form-fi nding mostly to develop-able surfaces, to great 
sculptural eff ect. Le Corbusier espoused The Modular, 
a manifesto on the play of the golden ratio¢ = (1 + 
/5)/2. 

Parametrics make these mathematical concepts come 
alive - the once dry ideas of surface normals, cross 
products, tangencies, projections and plane equations 
become an essential part of the modeler’s repertoire.
With mathematics comes the use of the algorithm as 

a principle of design. A step-by-step procedure which 
precisely describe objects rather than processes. 
Conceiving data fl ow, dividing to conquer, naming 
and thinking abstractly, mathematics and algorithms 
form the base for designers to build their parametric 
craft. Opening new doors towards design, the biggest 
evidence is the modern interpretation of curves 
and surfaces in design. Consider it as a constantly 
changing process of exploration for new form-making 
ideas, using whatever tools and intellectual concepts 
are at hand. New interpretations, insightful vision, 
processing perceptions and styles of design require 
such exploratory play, especially at their early stages 
(Woodbury, 2010). All this leads towards developing 
a process which utilizes the analysis of existing spatial 
structure and parametric algorithms to integrates into 
a generative model for urban design.

Figure 08 - The familiar process of designing a parametric model for analysis and 
evaluations. Although scalable, needs to be specifi c in order to work.
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Adapting the Process in 
Urban Design and Planning
Parametric and computational approaches have been 
successful at the building scale to test quality and 
performance. At the urban level these are challenging 
to be applied due to increasing computational expense, 
difficulty in limiting inputs and more stakeholders being 
involved in the process (Qeisi, Al-Alwan, 2021). This 
ends up making decisions by refining a small number of 
schemes developed through manual iteration, without 
systematically analyzing the full range of possibilities 
and their performance implications.

Many key urban influences and drivers are present, 
included amongst them are some - land use, density, 
morphology, urban street design, climate, greens, 
amenities, daylight, topography, viewing capacity, 
buzz zones, adjacencies, work-style preferences, 
nodes, ventilation, energy efficiency, bio-mimicry, 
movement patterns, natural preservation, cluster 
management, building areas, height restrictions, 
urban patterns, sprawl. 

A designer-led time intensive process hardly integrates 
the multitude of involved stakeholder (people 
consultants, developers, planning agencies, council) 
and has differing  or misaligned objectives. In the 
past few decades, some key performance and quality 
metrics have been recognized - in terms of design, 
policy and implementation. The metrics tend to have 
an urban development which is seen as a series of 
rules flexible enough to accommodate a range of 
future developments. When it comes to the design of 
the  urban form, buildings and cityscapes, generative 
and parametric design offers easier management of 

complexity, optimizations for specific criteria, inputs 
from past projects, navigating trade-offs based on 
real data, structuring information among stake-
holders about design features and project objectives, 
transparency about assumptions and offering a ‘live’ 
model for adaptability (Qeisi, Al-Alwan, 2021). 

A simple framework can be derived, which essentially 
is comprised of 4 major feedbak-looped processes:

1. Generating a wide range of possible solutions 
based on a bespoke geometry system - integrate 
definitive inputs within a design space.

2. Evaluating solutions through measurable 
goals - create procedural geometry which has the 
possibility of variable implementations.

3. Create evolving design iterations through 
computations - evaluate possible best case 
scenarios towards future development.

4. Involvement of different stakeholders at various 
steps - evaluate goals as per the qualitative and 
quantitative requirements of a region.

While computational tools have been utilized in small-
scale projects, in urban design and planning, their use 
has been limited. They rarely tackle the complete scale 
of a master plan, rather, stick towards a modeling few 
individual aspects. Most published works tend towards 
urban form optimization - a practice ill-suited in case 
of many stakeholders. As theoretical examples - Batty 
et al uses a variation of Cellular Automata to prescribe 
and generate form based on land use and density. 
Nagy et al, present a generative design cased study 
for the planning of a multi block cluster optimized for 



Figure 11 - The masterplan is thus a dynamic system that generates an adaptable 
framework for urban form, balancing the need for a recognizable image and a new 
environment with a sensitive integration of the new city with the existing surrounds.
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profitability and solar energy generation. As a designer, 
once can still modify this process and workflow to 
complement existing conditions and statistics to 
explore further possibilities. An exploration into the 
previous research and studies has been conducted, 
where this generative/parametric approach can be 
classified, utilized and adapted for urban planning and 
design into four categories. 

1. Rule of Deformations (the commonest approach)
In 2004, Reinhard König and Christian Bauriedel 
proposed a four-level module to create an urban 
fabric. Starting from the Information Level - collecting 
basic and primary information about the shape 
and organization, to Developing Level - generating 
a simplified road network, then Building Level - 
addition of building blocks to existing grids and start 
of deformations, and finally, in the Optimization 
Level - special modifications to be done according 
to predetermined criterion (Qeisi, Al-Alwan, 2021).  
Probably the most well-known example of this 
approach is the winning competition entry for Kartal 
Sub-Center and Kartal-Pendik Waterfront Urban 
Transformation Project in 2006. Zaha Hadid Architects 
departed from the proposal by incorporating existing 
infrastructure and articulating the main-route 
connections to create an elastic grid which in turn 

adjusts to the topography.
From 2009 - 2018, José Beirão, José Duarte and 
several researchers with them utilized shape grammars 
to generate urban fabric. Applied in six steps - initial 
state of context, subtracted buffer zones, additional 
street language, defining grid, overlaying the grid with 
filtration of plot and finally, evaluate any possible 
options by density control. This gave a simplified 

Figure 10 - The Kartal-Pendik masterplan is a winning competition proposal for a new 
city centre on the east bank of Istanbul, courtesy Zaha Hadid Architects.
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process to propose a new urban development.
Rakha and Reinhart in 2012 proposed a system to 
optimize the urban network for walkability where 
the topography of region had been the main defining 
characteristic. An initial orthogonal grid was strucutred 
and the sizes conformed to the minimum terrain slope 
values, which in turn informed plot sizes. Following 
that, land use for various functions is superimposed 

and optimized in the predominant grid
An important shift happened when Autodesk caught 
up to this generative design approach and started 
their experiments, varying from jewelery, furniture 
design, all the way to topological optimized aircraft 
doors. Their process was aimed squarely at high 
profitability, efficient use of materials, functionality and 
sustainability. Daniel Nagy and his associates utilized 
these to create a 5-step design space model. Create 
UV Boundaries for site, determine routes, determine 
plot sizes and orientations, add green areas and 

Figure 12 - Applying shape grammars for generating urban fabric in six steps, Beirão 
J. et al. (2009 – 2018).

Figure 13 - Arbitrary elevation map converted from pixels to a terrain model and 
Optimized land-use allocations and consequent walk scores for a generative model.

Figure 14 - The 5-step parametric and generative urban design module by Daniel 
Nagy and associates. For basic site shapes, it works quite well.

optimize them for high functionality.
2. Simulating and Optimizing Urban Growth
Sometimes algorithms are specifically produced to 
simulate the geometrical logic of the emergence and 
growth processes of an urban form. Considering the 
nature of such algorithms being driven entirely on 
speculative intuition, Bill Hillier and Julian Hanson 
in 1984 proposed the system of Space Syntax - 
concept that spaces can be broken down into smaller 
components and analyzed as connecting networks 
- with a specific focus towards street networks. Often 
referred as Wayfinding, it helps to develop deeper 
insights into the relation between space and societal 
use and can be likely used to forecast effects of 
future urban developments on an area. Correlations 
with spatial, urban layouts and their impacts over 
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humanitarian / fi nancial profi ts are mainly explored.
It mainly consists of three core concepts - 

a. isovist - consider it to be and extended fi eld of 
view from any particular point or edge point

b. axial space - any straight-line and usable path

c. the convex space - defi ning a void where within a 
certain region, all points are visible to each other. 

Pertaining to using these three concepts, there are the 
three most used ways of using them to analyze street 
networks - Integration (transitions towards shortest 
paths), Choice (limiting movement distances and times) 
and Depth Distance (computing distance between each 
street segments for their usefulness over particular 
ranges and distances).

In the paper title ‘Generating Networks’ by Jeff rey 
Nickerson, it was proposed that the city is composed 
of two main kinds of networks - the street network 
(Euclidean, which is measured) and Information 
(topological data based on the understanding of the 
measurable network) (Nickerson, 2008). This idea 
tested for an algorithm which generated a hypothetical 
network minimizing the topological cost while 
maximizing the covered distance. Further details were 
added and iterations were made for vice versa as 
well. Although extremely abstract and unrealistic, the 
proposed they incorporates values from 

In some examples,the idea of Space Syntaxes has 
been used in reverse as a synthesis tool rather than an 
analytical approach. Nikolay Popov  in 2010 utilized 
them to then introduce Agent Based Models in urban 
design to incorporate directions and sizes in his 

Figure 16 - Map of axis lines in the city of Brasilia. The ramp of colors shows the 
global integration of the diff erent streets, measuring the accessibility of a topological 
line for the entire system according to the spatial analysis of the syntax space.

Figure 15 - An example from ‘The Social Logic of Space’ by Bill Hillier and Julian 
Hanson brought to light the of “Space Syntax” - algorithmic emergence and growth of 
urban settlements.

calculations.  Such application can be used to calculate 
a projected growth on existing urban structures by 
applying diff erent topological growth laws and then 
testing the urbanity of the resulting networks as a 
comparative model. Still very mathematical, and 
unrealistic way of utilizing generative approaches.
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Figure 17 - Nickerson’s model of generating networks based on minimum to maximum 
topological cost versus minimum to maximum distances.

Figure 18 - Alchalabi’s production of a master plan idea based on  image analysis and 
selective morphing of components.

3. Building Blocks into Urban Form (simultaneous 
analysis of real Spatial Structures) 
Perhaps the most popular and real method in the 
recent years has been using generative algorithms to 
investigate the possibility of creating three-dimensional 
urban shapes based on manipulation of active basic 
rules. However, these rules might not always adhere to 
the structure of the urban space network. In the early 
studies by Alchalabi and others in 2009, the process of 
generating alternatives for an urban fabric was done 
by the reuse of the geometrical shapes of individual 
buildings in the organic urban fabric (Qeisi, Al-Alwan, 
2021). 

Though without a network, this urban fabric is 
simulated by simply combining individual buildings 
into a regular grid then randomly rotating some of 

the buildings. Forms can further be generated based 
on the parametric encoding of building regulations - 
like Terrain, Street patterns, Block subdivisions, Site 
layout, Building envelope and Facade style. Steino 
and Obeling tried this method in 2014 by developing a 
parametric design tool. 

Although limitations arise in using all the available 
components (sometimes only 2-3 are used), the result 
is an interactive model at the urban block level, which 
can serve as a discussion platform around urban 
development (Qeisi, Al-Alwan, 2021). While many 
studies utilize basic parameters and end up manually 
designing the street patterns, for particular zones, just 
the regulations can be used to volumetrically access 
density and height possibilities. 

In some studies, the generative methodology can also 
start from the results of an analytical process of the 
urban fabric spatial structure (manual steps of analysis) 
as it proposes changes to the spatial structure of the 
urban fabric in connection with the numerical results 
of the analysis. While exploiting some forms of Space 
Syntax analysis, improvements to street and pedestrian 
networks can be applied. This offers a reintegration of 
the urban spaces with certain qualitative add-ons. 
There has been criticisms that the parametric 
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process seems to be doomed from the start - where 
modifications can lead to absurd levels of abstraction 
and detail. They are seen as being projected and 
considerate compositions rather than being self-
conscious. A deliberately superficial attempt, pattern 
superseding architecture itself, exploitive beyond 
recognition and tolerance, accurately efficient 
yet bereft of emotion. While time-saving, inertly 
contextual.

With the turn of the century, when parametricism is at 
an all-time high, speculative design and patterning are 
seen as the norms. It has to be considered that albeit 
using a computed approach, the goals can be decidedly 
as qualitative as they can be. Each inflection can then 
be smoothed to provide an interactive articulation 
between themselves. As Patrick Schumacher in 
2008 eloquently stated, “... the task is to develop an 
architectural and urban repertoire that is geared up to 
create complex, polycentric urban and architectural 
fields which are densely layered and continuously 
differentiated ...”

There are many ways to agglomerate the distinctions 
that are observed for generative design. Each of these 
have their definite pros and cons. A brief analysis 
of the widely-used methods of deformations and 
simulation of growth provide fairly simplistic but usable 
outcomes towards improving their output in real world 
approaches. In case of larger urban areas, simpler 
methods are too unreal, with geometry taking control 
over other parameters. 
In the current era, designers are trying to move 

away from the conventional and traditional forms to 
create something with no immediate classifications. 
The pattern accents the differences. Although 
highly distinct and tackling many layers in the urban 
realm, such modes of design have hardly taken into 
consideration real-life issues, the actual livability of 
the context, the response/opinion of the users, the 
actuality of building it, policy requirements by a city, 
future growth, amongst many, which result in pleasing 
yet highly unpractical forms. A possibility could be 
combining the best of the traditional and modern 
approaches - from analyzing the existing urban fabric, 
with topography and an appealing geometry, to 
capturing most of its properties and translating these 
properties into the existing urban fabric (with little 
delineation). With a background read, some parametric 
quantities and qualities could be identified.

 Overall, this method of cumulative design approach 
with a generative model can yield far better and 
specific results towards defined issues. 

Criticism for the Generative 
Process in Design - Briefly

Figure 19 - Zaha Hadid’s Heydar Aliyev Cultural Center in Baku, Azerbaijan uses non- 
primary geometry. 
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Parameters for Urban 
Design and Planning

Figure 20 - A standard transect matrix is divided into zones from rural to urban. The 
zone types are natural zone (T1), rural zone (T2), sub-urban zone (T3), general urban 
zone (T4), urban center zone (T5), urban core zone (T6), and special districts (SD). For 
experimental nature, this  describes a universal urban morphology transitioning from 
natural to artifi cial (DPZ, 2015; Figure 12).

Jane Jacobs in 1961 had written particularly about 
high-density cities and the creation of a vibrant 
neighborhood. In her outlook, she favors a mixture 
of primary uses where policy, design and technology 
come together in addressing as many problems 
towards diverse communities (Jacobs,1961).

In the principles synthesized and put forward:
Neighborhoods should be diverse in use and 
demographics

Urban design for diverse communities and 
facilitating pedestrian movement

Cities and towns should be shaped by physically 
defi ned and universally accessible public spaces 
and community institutions

Urban places should be framed by architecture 
and landscape design that celebrate local history, 
climate, ecology, and building practice 
(CNU, 2015b)

Focus has hence been to enhance and accommodate 
more practical consideration (like usage, density, 
sprawls, movements and health) for diverse 
communities. These simple ideals can be formulated 
further towards a critical response to the context, 
diff erentiation between natural and urban cores, and, 
visualization of key changes in these interaction. The 
following image is a common example of explaining the 
distribution of districts in an urban scenario.
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Positive Heuristics

Inter-articulative design
Hybridization of zones
Morphing shapes
De-territoriality of spaces
Deformations
Iterations
Use of Splines 
NURBS as geometry
Generative Components
Script - not a model

Negative heuristics

Avoiding 
Familiar typologies
Platonic and hermetic objects
Clear-cut zones and territories
Repetitions
Straight lines
Right angles
Additions/subtraction without 
elaborating interactions

There have been endless references for urban 
design and planning spanning centuries worth of 
research. From the countless characteristics that 
can be applicable, some commonly used urban scale 
parameters start emerging from all of these sources. 
Each of these characteristics essentially contain both 
qualitative and quantitative entities, which would be 
evaluated later.

Land Use 
Primary consideration for the character of a region. 
Recent focus towards mixed-use development where 
safer and inclusive neighborhoods are promoted for a 
vast diversity of communities. Based on different uses - 
commercial/retail, finance, offices, housing (on varying 
scale of density), industries, recreation, public spaces, 
green areas etc.

District-Level Divisions
Some level of block manipulation is done to divide land 
uses into specific districts. This makes the area more 
interactive with closeness to required amenities and 
workplaces. Development of street infrastructure takes 
place for more pedestrian friendly and walkable.

Regulatory Parameters
These are inclusive of the calculative or quantitative 
parameters such as plot/district ratios, density, spread, 
sprawl, setbacks, parking efficiency, coverage, slopes, 
topography, heights, phases, open areas etc.

Street Development
New urban planning and design also require attention 
to enhancing connectivity and movement within the 
area. Hierarchies of boulevards, streets and alleys are 
made to create neighborhoods with better access to  
services and resources.

Sustainability Characteristics
Focuses towards reducing environmental impact, use 
of efficiency energy and power systems, enhanced 
public transport, minimal impact to habitats 
and preservation of heritage. Efficient re-use is 
also promoted to reduce damage from excessive 
reconstruction. 

Parametricism-defined Variables
With the onset of parametricism, Schumacher had 
identified heuristics as the base of creating parametric 
models. Divided as both positive and negative, these 
considerations can easily be utilized to a evolving 
degree and can be applicable to many scales. 
They have been simplified from his 2008 lecture - 
Parametricism as Style: Parametricist Manifesto. 

These heuristics are not quite parameters, but decisive 
guidelines which help conforming the parametric / 
generative model. Parameters can hence be defined 
as cumulation of qualitative (more towards improving 
the quality of an area) and quantitative (specific 
decisions geared towards design) entities. Each of 
these entities can be further detailed to a high degree 
(which would be taken up in the later chapters)  A 
digital approach looks at unifying them towards a 
mixed-use urban neighborhood, with an efficient use 
of existing infrastructure and preservation of natural/
infrastructural heritage. 
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While being user-friendly, active, secure and 
influencing positive growth in livability, parameters 
linked with positive notions of urban design and 
place-making, may help in creating a future-proof, 
contemporary urban idea.

Indexes with Multiple / Dynamic Variables
Commonly, many measured characteristics are 
deduced by relative fractions and are freely 
comparable. However, due to the chosen extent of a 
context, such fractions are not always representative 
of their exact Nature. As infrastructure increases for a 
context, so does the relative fraction of a calculative 
index (density is a good example of such an index). 
Many characteristics like spaciousness, intensity of 
land use, storey height, network density, fabric etc are 
so highly relative, that certain limits and assumptions 
are put in place (Pont & Haupt, 2010). Working 
together with many permutations of these chosen 
parameters help yield a base parametric model. 
They can also be combined with various qualitative 
analyses to help form scalar abstractions on a context. 
Remember, all these explorations can be form-based, 
typology-based or simply drawn as per the conscious 
and derivative whims of the designer.

Qualitative Indexes
Density as a calculator offers a lot of information 
towards the qualitative perception of a place. While 
being essentially a performance indicator, density 
values can be utilized to compare security, movement 
patterns, privacy, open-ness, daylight, viewing capacity 
amongst others. These indexes are utilized mostly to 
optimize the generative model to offer some efficient 
examples of the use of density. In some cases, design 
metrics also provide inputs for calculating performance 
set by a goal. Such relative measures are geared to 

understand complexities like beauty, fairness, elegance 
and novelty. 

Future-Proofing Indexes
Some parameters evolve beyond the current scenario 
of design and planning. Density for instance, is 
applicable both in the present and the future 
development of an area. How does population change 
over time, preferences for working environments 
(considering the pandemic made home-based work 
the norm), fluctuations of activity for a set amenity, 
constantly changing view of the environment, 
inclusion of new technologies and transit methods and 
possibility of increasing density over time; reflect some 
of these notions. 

Due to the nature of the parameters and the detail to 
which they can be applied, most generative design 
models come out to be quite abstract and lacking 
logical simplicity, with provisions of rough geometries 
and location information. After a basic space-planning 
strategy is selected, there is still much refinement 
and design work to be done, including selecting 
architectural materials and designing connection 
details, to get it to the level of a final constructible 
design.

The objective of this thesis is to not explore all possible 
combinations of parameters, but to utilize those that 
are common-place for urban planning and design, and 
evaluate its application in a real world scenario. For 
the very same, a matrix has been developed which is 
further contextually reduced to offer the best possible 
gateway into integrating generative design processes 
with the urban division of the city.
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Figure 21 - The image on the left is a collection of all possible characteristics which 
are both qualitative and quantitative in nature. Not all of them would be utilized for 
the thesis, but in some way or the other, they are influencing the generative model. 
This parametric matrix also shows what kinds of parameters influence or are linked to 
each other. They would be completely defined during the generative modeling process 
and design development. 

As a starting point, these parameters reflect combinations that are possible in terms 
of optimization for a certain context. Because of the interactive nature of this index, 
many definitions of what and how a quantity/density can affect a quality can be 
surmised. Although basic in nature, choices made from this matrix helps develop the 
model and make it modifiable to a diverse variety of urban applications. 

The basic directions towards developing these 
scenarios occurs by: 

1. Analysis of the existing urban context (visual and 
textual interpretations as a designer)
2. Creating a procedural generative model in which the 
morphological qualities coded can be adjusted based 
upon the required content
3. Controlling of the Parameters to simulate and 
optimize, while generating the multiple scenarios  

The most important step is the selection of required 
parameters. In the scope of this thesis, only some basic 
rules have been used, with a little modifications from 
the heuristical approach. For the given context, such 
adaptation provides a good basis for the vision and 
concept of the site. 

A singular parametric index might not be the certain 
viability when it comes to generative design, but can be 
utilized as a starting point towards such a process. In 
terms of practical use, controlled and directed use of a 
generative model offers many choices and possibilities 
on which every stakeholder can have an opinion and 
a simple model can showcase what all possibilities lie. 
Therefore, the process does not end with choosing a 
sole design found by the algorithm. Instead, a deep 
analysis of various high performing designs and their 
trade-offs should suggest potential design strategies 
that the designer and other stakeholders can further 
explore to achieve a satisfactory solution. This method 
of urban design allows a variety of possible solutions 
generated in a simple way and where those can be 
easily adjusted and modified, making the process much 
more dynamic and sensitive to several factors. As a 
starting point, it is viable to quicken the design phase 
in the urban studio and in the planning division as well.

The actual usage of parameters is usually seen to 
be superficial and inadequate, since urban planning 
is not merely dependent on the shape of what is 
proposed but of urban and social factors (Beirão, 
Mendes, Duarte, & Stouffs, 2010). These parametric 
indices are a collection of possible implementations 
on the model. The modeling process itself derives an 
understanding of these parameters before application. 
In an urban planning and design scenario, much of 
these parameters are controlled by the urban authority 
and their policies/bye-laws. There has to be some 
leeway for making the approach as broad as possible 
to many other contexts. For the thesis, slight changes 
in zoning laws would have to be made to make sure the 
generative model fits well into the chosen site. 

A combination of these parameters form three 
scenarios which reflect the development on the site.

1. High Density Urban Neighborhood
2. Low Density Urban Neighborhood
3. An Experimental Form-Based Approach

Usage Scenario and 
Theoretical Summary



The fourth chapter introduces the site and the context around it. The site 
is a veritable ground for exceptional urban integration and is a bedrock of 
this generative urban design experimental process. The focus lies towards 
delving deep into the past, present and future prospects of the site while 
also interpreting these conditions towards a successful development. The 
chapter concludes with guiding principles and vision ideas for the site and 
establishing development controls for the site. 

Chapter 4
The Site
Viikinranta
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Introduction

Viikinranta needs little introduction. Often referred to 
as the Viking Beach, it is situated in the north-eastern 
part of Helsinki, between the Old Town and the largest 
natural reserve of Helsinki. Viiki as a neighborhood 
consists of roughly 5,500 inhabitants located at the 
bottom of Vanhankaupunginlahti bay, some 7–10 km 
from the city center. It is a subdivision that develops 
into a residential area in the Viiki district, northeast 
of Helsinki. Administratively, Viikinranta is part of the 
basic district of Latokartano. Viikinranta is a maritime 
area located next to the sheltered Old Town back, east 
of Old Town Rapids. 

The district importantly hosts the Viiki Campus with 
four of the faculties of the University of Helsinki as 
well as other university units such as research centers, 
science library and teacher training school. Known 
for its natural environment, the conservation area of 
Vanhankaupunginlahti is an important place of nesting 
and migration for birds. Large fields and farmlands 
are cultivated by a teaching farm that is part of the 
university’s agricultural faculty. The Southern-most 
part of the Latokartano residential zone is known as an 
“ecological housing” area. Many apartment buildings 
have experimental solar and wind energy systems 
installed. Viikinranta is often referred as the Viking 
beach of Helsinki. It is a subdivision that develops 
into a residential area in the Viikki district, northeast 
of Helsinki. Administratively, Viikinranta is part of the 
basic district of Latokartano. Viikinranta is a maritime 
area located next to the sheltered Old Town back, east 
of Old Town Rapids. 

Welcome to Viikinranta

In the western part of the area, the old Imatran 
Voima industrial area near Viikintie is being built as 
a residential area. The main theme here has recently 
been eco-friendliness, proximity to nature and child-
friendliness, and it is also visible in Viikinranta. It is 
also very well connected to the Helsinki Centre by 
a number of regular buses which makes it a viable 
place for the working population (which is the main 
demographic here). Viikintie, the main street of the 
area, runs through Viikinranta. Viikintie has good 
connections to the center of Helsinki. The majority 
of the Viikinranta area is the wetland-dominated 
nature reserve of Viikki-Vanhakaupunki Bay, which is 
considered an internationally significant bird nesting 
area. There are several bird towers and outdoor trails 
in the area which make it a unique place to be out and 
about in the summer months.

It is imperative to say that the site lies in a location 
which offers a high level of integration towards its 
context. Consider it to be a conjunction towards 
the Old Town, the natural reserve and the rapidly 
developing Viikinmaki. Hence it offers itself towards 
a range of uses and interaction on annual basis. With 
the new master plan proposing various changes and 
developments in the site, the need of the hour is to 
able to develop a concept and vision for the area 
which would be helpful towards integration, future-
proofing and incorporate the best of both the existing 
infrastructure/heritage and the digital design process. 
Considering the design process as an evolving tool, the 
possibilities are endless. 

Further sections explore the history, significance and 
discusses future plans for the area. Based upon first-
person site visit, some intuitive ideations are realized 
and become a starting point for the design process. 
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Figure 22 - Background map of Viiki’s Context and site limits, Helsinki.

North
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The history of Viikki and the rural landscape have an 
important role in the founding the City of Helsinki. 
During the Middle Ages Viikki was amongst the most 
prosperous villages around Helsinki. Following the 
city’s founding 1550 fi elds of Viikki were taken from 
the peasants to the crown. Since 1946 the fi elds of 
Viikki have been used as a University teaching and 
research facility (Eskola, 2017). 

Today the large farmlands still give character to 
the open landscape of Viikki. The notion of the 
Medieval Capital City still retains itself in the scenic 
archaeological context. 

Helsinki was established by a decree issued on 
February 1, 1550 by he Swedish King Gustavus Vasa 
as a town intended to compete in east-west trade 
with Tallinn which is located opposite it on the south 
shore of the Gulf of Finland. In conjunction with this 
decree inhabitants of Rauma, Ulvila, Tammisaari, and 
Porvoo, existing seven cities in the country, were urged 
to move to Helsinki immediately . The city rapidly 
developed into a signifi cant center of commerce, but 
it nevertheless began to lose its importance after the 
King granted the inhabitants permission to return to 
their old homes in 1556-57. 

After this, commerce in Helsinki began to decrease 
despite occasional upswings. The problem confronting 
the city resulted from diffi  culties of economic 
geography, illegal land transactions, fact that the city 
was an intermediate loading stop for the military. 

History
Establishing Signifi cance

Figure 23 - Locating the site in the Uusima region and approx. Travel times to site.
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Despite this, the greatest part of the area of the former 
city has been and continues to be vacant. Concerning 
the conflagrations which struck the city only indirect 
information exists from the year 1570.

Very little archaeological research has been conducted 
in Vanhakaupunki, and part that which exists is 
insufficiently documented. In 1913,  a study was 
made of the stone building known to have existed in 
Vanhakaupunki, this structure being part of the royal 
manor. In 1930 excavations were made along the 
northern slope of the hill known as Kellomäki; they 
yielded the foundations of approximately ten buildings.  
The church and churchyard in the northwestern corner 
of the same hill were studied in 1930-31. The next 
archaeological study, a phosphate analysis, was not 
made until 1984. Most of the material found was 
primarily from the excavations made in 1930-31. 

There is relatively little of it and homogeneous in 
nature, and studying it does not render further 
information. The topography of the city has not 
changed decisively after it was moved. The greatest 
change is that the shoreline has receded as by 
the river, and, particularly, the earth which has 
been used for land fill in the area of the city, on 
Kuninkaankartanonsaari, the island where the royal 
manor once stood, and on Pornainen peninsula 
(Pornaistenniemi). Concentrated archaeological 
observations of the western part of the former city 
area, now vacant, and concentrated the results of 
borings based on geo-technical studies of the soil have 
provided a large amount of information concerning 
the thickness of both the layers of soil and the cultural 
strata. 

The city functioned primarily as a place of commerce 
for the inhabitants of the immediate vicinity. 
At first the most important export articles were beams 
of wood and, from the end of the 16th century, tar.
During the 1630 ‘s the government began to plan 
moving the city a different site in order to end a period 
of economic depression. A new city, New Helsinki, was 
established in 1640 five kilometers further south on 
Vironiemi peninsula after a complex period decision 
making and implementation. Old Helsinki lost its 
charter to New Helsinki and by 1647 the last of its 
inhabitants had moved and the area formerly occupied 
by the city,  was once again put under cultivation. 
At the end of the 18th century the area had significant 
industrial activity such as a distillery, and a dying 
plant, in addition to already existing mill and sawmill. 
At the end of the 19th century the area began to lose 
its rural nature as a consequence of the industry and 
population developing here independently. It was 
not until the 1920’s that the area was united with the 
growing Helsinki urban area. 

Figure 24 - The surroundings of New Helsinki approx. 1646-48. Author unknown. 
Swedish State Archives. 

The First Settlements
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Figure 25 - Vanhankaupunki of Helsinki in 1777. C. Hagstrom & J. Malmstrom. 
Helsinki City Museum. 

Figure 26 - Expansion of the settlement structure in the 1900s. C. Hagstrom & J. 
Malmstrom. Helsinki City Museum. 

Supplementing this information with data concerning 
the rising of the land and present Contours has yielded 
a rather precise picture of the original topography. 
At present the area of Vanhakaupunki of Helsinki 
is rising at an annual rate of 2,9 mm, and the rate 
has slowed down by a rate of approximately 1,3 per 
century. According to this conditional land upheaval 
curve, the shore in 1550 was lying 1,20 meters above 

the present sea level. In addition to the rising rate of 
the land, the effect of the sea’s surface variation which 
has been observed in connection with the Medieval 
Cites project, has to be observed as well. Nevertheless, 
the curves depicting the rising of the land during the 
period 1550-1640 using the different methods of 
Fairbridge and Ambrosiani correspond to each another 
rather closely.  
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Maps comparing the historical growth of the context in the past decades.

Figure 27 - The City structure in the early part of the 1900s. Helsinki City Museum Figure 28 - The City developing in the 1930s. Helsinki City Museum. 

Viikki was an open countryside just a hundred 
years ago. Grazing keeps the shores as low growing 
meadows. The fields were located traditionally on 
drier hillsides. In the 1900s livestock field grazing was 
increased and fodder production was begun, instead of 
mowing former natural meadows, on fields exclusively 
for hay and fresh fodder. 

Coastal meadows were dried out with drainage 
ditches to become arable land. The rest of the area 
was previously tussocks, and as trees grew on the wet 
meadows and they gradually became coastal groves 
or reeded areas. In Viikki this occurred in areas such 
as what is now the southwest section of Gardenia. 
Previously low-lying and wet grazing meadows reached 
almost to Latokartano in Viikki. 
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Figure 29 - During the 1940s to 50s, rapid expansion towards the Viiki area was 
made. Due to the historic and cultural significance, much of the Old Town remained 
unaltered. There were archaeological interventions to preserve some of the signs from 
the 1500s on how the city had developed. Helsinki City Museum.

Figure 30 - The district structure changing rapidly through the 1960s. Helsinki City 
Museum. 

On this meadow bird species that have since been 
lost from the area nested, including curlews, ruffs and 
northern pintails. The history of Viikki and the rural 
landscape have an important role in the founding the 
City of Helsinki. During the Middle Ages Viikki was 
quite a prosperous village around Helsinki. 

Following the city’s founding in 1550, the fields of 
Viikki were taken from the peasants to the crown. Since 
1946 some of these areas of Viikki have been used 
as a University teaching and research facility. Today 
the large farmlands still give character to the open 
landscape of Viikki (Eskola, 2017).
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In the decades before, the forests and rocky hills 
close to the fields were part of the grazing land, and 
the forests bordering the fields were sunnier and drier 
than today. The fauna (mainly birds) of the forest 
edges included far greater numbers of species than 
today, including species like the ortolan buntings, the 
red-backed shrike, the whinchat and the northern 
wheatear. The gray partridge benefited from traditional 
farming with hay barns. Small thatched barns could be 
found in Viikki in the olden days. To the south of the 
natural reserve are Purolahti’s open fields with their 
pockets of forests are both farming area and coastal 
meadow – a grazing meadow has been restored in the 
traditional location on Lammassaari, and an old spruce 
forest can be found in Kivinokka.

The region’s forests were once so remote that they 
offered protection to shier forest birds too, such as 
wildfowl for example. The eagle owl is also known to 
nest in the bedrock of Herttoniemi. Early information 
about forest birds is however scarce, as bird men of the 
past paid attention to Vanhankaupunginlahti’s wetland 
areas in particular. Due to the vast expanse and diverse 
nature of the area, it has been an experimental site 
for testing out new ideas in construction and also 
practicing sustainable habits of rainwater harvesting, 
melted snow and roof run off water conservation, use 
of renewable materials, consciousness towards wind 
flow and solar energy. It has been the ground for the 
first timber framed apartment building in Finland and 
the project also involved a broad research program. 
Many of the buildings that have come around have 
been designed with the aim of minimizing energy 
consumption. 

Heritage and Importance

Figure 31 - This photo of Vanhankaupunginlahti Bay was taken in 1932. On the left is 
Pornaistenniemi, with Lammassaari Island in the background. 
Photo: Helsinki City Museum

The developments in Viikki have blurred boundaries 
to the culturally and historically rich important field 
landscapes. This area is among the most greenest 
environments in Helsinki. Gradual shrinkage of 
this natural area has been occurring since the past 
years as water level changes, built developments, 
high influx of visitors and closeness to dense urban 
areas have caused this area to be under constant 
threat. Furthermore, Helsinki Master Plan’s major 
attempt to combine its green areas for a larger and 
diverse interaction does not mention the steps that 
would be taken for this area. In modern-day Viikki it 
is interesting that despite old types of environment 
having largely disappeared due to changes in land use, 
some patches of these old types can still be found. 

The other most important feature of Vanhakaupunki 
is the Old town district. The 27th district of Helsnki, 
it is the birthplace of Helsinki City as it is known now.  
Originally founded by the Swedish king Gustav Vasa 
around the year 1550, it had been developed as a trade 
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Figure 32 - As late as the early 20th century large meadows and wetlands next to 
Vanhankaupunginlahti Bay could still be plainly seen from the Vanhakaupunki, 
Latokartano and Kumpula areas. The shore and water bird fauna was abundant and 
diverse. This painting by Magnus von Wright dates from 1862. Helsinki City Museum.

Figure 33 - Vantaanjoki waterfall in Vanhakaupunki, Helsinki, Finland. Figure 34 - Enjoy the scenery and year-round beauty of the Old Town.

port to compete with the city of Tallinn and to limit the 
illegal trade, it got gradually deserted (due to a winter 
fire and the black plague causing much damage to 
the population) and the main Helsinki port got moved 
to the Vironniemi area in the 1640s. Harboring the 
Gustav Vasa Park, it has several important monuments 
dedicated to preserving the history of Helsinki city. 

Brimmed with old buildings, including a museum, the 
beautiful rapids along the small island are a feature 
to behold and is perhaps the most visited place 
by both the citizens and visitors. Finland’s general 
Technology Museum is a two-building museum which 
were constructed to be the country’s first waterworks. 
That is why an old power station can be found in one 
of the buildings. Hidden discreetly behind the power 
station is the dam, which is another major attraction all 
year round. Walking around this area, the Villa Annala 
is hard to miss, being the oldest surviving villa with a 
garden to match. The old town offers a perfect place to 
escape the hustle of the capital city while also being a 
reminder of why this area holds so much importance.

As the urban context gets developed further in this 
region, the outlook has to be towards new urbanity - 
an awakening among the citizen to have diverse and 
well-rounded communities, resilient urban structure, 
renewing centers and functional infrastructure. 
Helsinki looks towards 2050 with a vision where 
this international hub gets injected with inclusive 
encounters amongst its citizens.
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From the city of Helsinki’s development plan of 2020, 
the Viikinranta−Lahdenväylä sub-plan expands the 
inner city in the direction of the motorway, strengthens 
land use in the public transport zone of the Viikin−
Malmi light rail and safeguards the natural values of 
the Old Town Bay. The functionality of the Lahdenväylä 
route, which is important for national public and freight 
transport, will be ensured, while improving its agreed 
adaptation to the developing urban structure and 
reducing its adverse environmental impact. 

Conditions
The Master Plan and 
Pre-established Principles

Baana Network
Proposal of a high-speed trunk network for 
bicycle traffic (indicative network). It could 
open up this area to frequent campers, nature 
enthusiasts and tourists. As a natural reserve, it 
could become a veritable source of getting the 
population in this area.

Areas for Office and Business Use
Industrial production, warehousing, harbor 
operations, education and recreation. The 
surrounding mixed-use development should 
benefit as this area would raise economy.
Recreation, Green Areas and Green Corridor
Development for recreation, outdoor activity, 
sports, nature, culture and connected to the 
regional green network. This provides the 
opportunity for extensive integration with 
the proposed green corridor. Preserve the 
forest-like nature of the area while keeping 
a continuity of the green landscape and 
connections (possibility of  green overpasses 
and underpasses).

The Seaside Trail
Maintaining continuity with the VIIMA light rail, 
the Green Corridor Network, cycle paths and 
other transport modes, this could enhance the 
reach and exposure of this area.

C2 - Functionally Mixed-Use
Area of housing, commercial and public 
services, offices, admins, parks, recreational 
and outdoor services, and urban culture. 
Retail and office spaces on the ground level. 
Block efficiency is capped at 1.8 and street-
facing edges are to be business, commercial or 
office spaces. Parking is to be integrated in the 
street structure as well, but focus is towards 
enhancing use of public transit systems.

A3 - Functionally Residential Area
Area mainly developing for housing, parks, 
recreational, sports and local services. With a 
variable block efficiency from 0.4 to 1.2, almost 
60% is to be residential only.

Boulevard and Light Rail Development 
A fast trunk connection for public transport, 
which is to be implemented as a bus/tram 
solution. The location is indicative.

Canceled Areas
Some areas have been left out of any further 
development as by order of the Supreme 
Administrative Court on November 2018. 
Changes are being allowed now to happen. 

Technical Areas
There is a proposal to expand the existing water 
treatment plant towards the site. It represents 
a major change in the landscape of the area. 
There is also an existing power station within the 
site limits which is slated to be preserved and 
expanded.
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Figure 35 - The Current Master Plan of the area, city of Helsinki. The overall 
development looks towards a complete mixed-use scenario with offices, homes, 
recreation, parks and others. The industrial and office zones have to be moved away 
from the natural reserves in the south.

North
0 200m



58

~40ha
Approx. Overall Site area

~72ha
Theoretical Built-Up

~21ha
Approx. Build-able Area

~36ha
Projected Built-Up Area

~15ha
Proposed Built-Up

150 - 180
Floor Area Ratio

1.8
Proposed Efficiency

6 - 8
Built Storey Heights

~30%
Ground Coverage

In the master plan proposal set by the city of Helsinki 
in 2016, it broadly highlighted key areas for improving 
the overall vision. These have been taken as simple 
directives and then have been inferred to inform design 
decisions for the given site. These directives are given  
below, which also includes some inferences from the 
first on-site analysis. 

Preserving areas for sufficient pedestrian and cycling 
networks - improving connections throughout the site.

Preparedness for climactic and weather conditions (like 
storms, urban floods and heavy rains).

Cleaning up and redevelopment of contaminated and 
polluted industrial land and/or water bodies nearby.

Preventing noise, pollution and vibration from motorways, 
industrial plots and general use - reducing speed limits.

Promoting communal diversity of the land use - 
interactivity of the built with the greens and terrain.

Significantly create awareness, integrate and maintain the 
important heritage / natural zones.

Recreational activity to enhance public perception and 
place-making - swimming, summer/winter sports, ice-
walks, mapping the interesting spots, tours etc. 

Overall development of the area into an urban and 
operationally diverse housing, recreation and business 
premise. 

To de-fragment the cityscape while also strengthen existing 
significant green spaces with developing important walking 
and cycling links.

Site in Numbers
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Figure 36 - Analyzing available areas on site (in hectares).North
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The Existing Site
A site visit was undertaken to understand and analyze 
the current conditions on the area. As per the master 
plan guidelines, this area has been subjected to radical 
changes for the coming years. Preliminary observations 
were made to recognize factors affecting the conditions 
around the site. The site is a veritable region for many 
upcoming developments that are also underway and 
are scheduled to be completed by the 2030s.

There are conditions laid out by the development 
authority in 2012 which shed some more light on the 
implementation of new developments and construction 
while ensuring the smooth operation of this area well 
into the future. As the site borders well with the new 
Arabianranta urban context, it has been noted that it 
could be served as a guiding principle for redesign. In 
the current scenario, the site shown has been divided 
into segments for future developments. 

The overall changes in the way the site is going to be 
developed is diverse in its approaches to each of the 
different segment s of the site, as expansions of the 
inner city (from Arabianranta to Viikki), and designed 
to have a tight structure and a diverse structure. Going 
around the site yielded many inferences which can 
applied to each of the segments in the area.

The Main Motorway (Northern Site Boundary)
The northern border of the site is bounded by the main 
Lahdenväylä motorway which causes a lot of noise 
and pollution to seep into the site. It mainly separates 
this area from Viikinmaki (the residential zone in the 
north of Viiki). Current proposals by the urban division 
aim at reducing the overall speed of the motorway 
from 120kmph to 60/80kmph as the development 
progresses and the urban density increases. On the 
same motorway route, the VIIMA light rail route and 
stops would be developed in the coming years and is 
expected to be completed in the 2030s. The proposed 
stop is expected to be at the level of the motorway, 
which further the need of reduced speeds and 
pedestrian safety. 

Viikintie Street and Road Design
Two layers of development are proposed for the road 
- first, which looks at overall improvement of street 
interaction and infrastructure, while the second, 
looks towards underground development in terms of 
support services. Increase in street infrastructure, 
better parking, redesigned intersections, improved 
street lighting, urban vegetation and reduced driving 
speed can help elevating the urban image of the street. 
Connected via this street is the Natural area of the 
Old Town, which is an important starting point for 
planning, and its natural values are also safeguarded in 
conditions of increasing land use and consumption. 

Figure 37 - Observations and inferences from the first site visit. Going around the 
area highlights challenges that must be considered for a successful integration in the 
modern context of Helsinki. 
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Figure 38 - Identifying the diff erent regions of the Site.North
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Figure 39 - A bird’s eye view of the site and its surrounding urban context.
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Figure 40D - The linkage towards Viikinmaki - major 
axial point and a starting point for further linkages. 
(VIIMA shall be built at the intersection).

Figure 40B - Excellent Connectivity. Motorway noise 
and speeds can be reduced for better quality.

Figure 40C - The canal and the surrounding paths can 
be redeveloped.

Figure 40A - Context has a high quality of urban stock. 
Utilize the diverse typologies into the site design.

Figure 40F - The industrial area needs a new lease of 
life and can be redeveloped to increase the positive 
nature around the site.

Figure 40E - Redeveloped Loft houses around the area, 
can be used as inspiration.

A   Viikinmaki

B   Viikintie Street and Residential Zone

C   Old Town and Rapids

D   Vaanta River

E   Natural Reserve and Bird Sanctuary

F   Viiki University Lands

G   Existing Wastewater Treatment Plant

H   Existing Power Grid Station and 
      Ridge Area

I   Upcoming VIIMA Tram Stop
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As the site gets divided by the Viikintie Road, it is 
imperative to have well-designed, walkable and safe 
intersections. At the same time, the interconnecting 
green network and the seaside trail development could 
be the main attraction factors in the area.

Figure 42 - Proximity to the natural reserve for the de-used wastewater plant gives it 
an edge towards being designed as a recreational corridor.

Figure 43 - The rocky nature of the substation area is proposed to house the new 
underground water and sewage treatment plan. It shall also have new access routes 
and electrical lines running, while being a vantage point towards the Old Town.

Figure 41 - Viikintie is one of the major access routes across the site, providing 
connectivity via public transit and enhanced street interactions via better design.

Industrial Area - Former Viiki Wastewater treatment 
Plant and Recycling Center
This area is being studied in conjunction with the 
business-intensive zone along Viikintie. This area can 
utilize buildings to prevent noise pollution while also 
keep opportunities open for future developments and 
expansion. It can also be developed as a recreational 
zone which offers collective facilities for all nearby 
developments. The area also doubles as snow-
retention area - which has recreational potential. 

Industrial Area - The Kallio/Helsinki Substation Area
The substation area has many future developments 
planned on it, including the new underground water 
and sewage treatment plant, optional underground 
parking and also for some residential purposes. A 
ground cable connection to the main grid will be 
implemented at the Viikki substation, which is part of 
a wider energy supply package for the whole city. The 
power station towards the north of the site needs to 
remain and new road connection towards it has been 



The Hernepellonkuja small-scale industrial area
This area towards the north of the site is to be 
developed as a business/industrial premises. Efforts 
are to be concentrated towards having buildings 
which block the motorway noise from seeping in. 
Green areas and courtyards within this area would 
be developed to join with the Baana and Seaside trail 
which would elevate current quality conditions. Some 
of the buildings in the design area offer infrastructural 
significance, and can be developed to integrate with 
the new design concept. The area has a high proximity 
to the motorway and Viikintie and can be utilized 
to retain some existing industrial functions for the 
site. Moreover, the area exhibits good topography for 
incorporating vantage points overlooking the natural 
reserve and towards the Old Town.
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Figure 45 - The small industrial area is a viable place to incorporate the urban 
corridor concept within the many areas of the context around it. Enhanced transit and 
building quality would also improve the image of the area in general.

Figure 44 - The small scale industrial area has a high potential for development 
towards a new commercial/business/industrial area bordering the motorway. This 
would also be helpful towards the VIIMA Rail as it would enhance the area’s reach.

The Viiki small Industrial Area
This is the most important develop-able area of 
the site. With proposals towards having mixed-use 
housing, commercial and office spaces, it offers a 
high potential to reinvent the image of this area. With 
the proximity to the natural reserve, the residential 
areas nearby and the Old Town, enhanced street 
infrastructure and improved public transit would 
be the important as well. It leads to formulate this 
area to be the connecting corridor between many 
infrastructural and heritage points around the site. 
With a building efficiency rated to be 1.8, efforts would 
also be directed towards retaining some of the existing 
building and foundations to curb extra rebuild costs. 
With a heavy focus towards incorporating courtyards, 
plazas, vantage points and pedestrian/cycle paths into 
this area, the area could be developed as the place-
maker for the region. Many further improvements 
towards infrastructure can be incorporated to 
incorporate the disused canal, the treatment plant and 
the edges of the natural reserve.

planned. This potentially damages the terrain and 
might cause more leaking of the motorway sound. It 
also provides possibility of connections with the area 
which helps in easier pedestrian movement.
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Figure 46 - Between Viikintie and the industrial areas lie pieces of green land, which 
are expected to be preserved on account of them being connections within a larger 
green network within the site and the context.

Figure 47 - The canal bordering the small industrial area and the green area form a 
passageway as well as a buffer to the nature reserve. This area can be developed to 
have a better pedestrian quality and enhance connections through the whole site.

The Preserved small Green Areas
These are small green patches of land with trees 
and small heritage structures which are slated to be 
preserved as much as possible . They would be highly 
integrative towards the Baana and seaside trail along 
with them becoming intersections for pedestrians and 
cyclists. The aim of the area development also calls for 
improvement of the connection to the Old Town. These 
areas can are also integrated into the recreational 
concepts for the area where the connection and 
proximity to the natural reserve is key. Since this area 
also encompasses a buffer between the motorway, 
the roads and the other industrial areas, it is of high 
importance in curbing the effects of noise pollution 
around the site. Further improvements in the street 
structure around it can enhance all these aspects for 
this area. 

The Water Canal - Develop-able public Plaza
The canal area forms an important area of 
development for the whole site. It extends into the 

industrial area, bounds the natural reserve and old 
town and is a buffer between the many sections of the 
site. This area is slated to be developed into a public 
plaza (like the artificial lake in Aurinkolahti area) and 
can be bounded by built form on a side while also 
being a connection to many other areas through the 
site. The area also features bridges which are key in 
the movement of pedestrians and cyclists here. Due 
to the site being under low use, these paths near it are 
not well-maintained and call for a better maintenance. 
In terms of the generative design process, the 
development of this area is kept to be a manual design 
ideation, and not as a parametric process as of now. 

The site visit yields a larger understanding of the 
development of the area and for the proposals on 
it. Further analysis into the structure of the site and 
surrounding context would indicate the preliminary 
design decisions that can be taken for the area. These 
analysis are based on different categories with each 
having a brief elaboration on the inferences.
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Figure 48 - Terrain and Contours - The overall terrain of the site shows the spread of 
heights from sea/water level to the highest points being ~45meters. With heavy and 
diverse contours, the site lies within the range of ~15meters from the sea level. 

Figure 49 - Green and Natural Environments - The site exhibits a viable collection of 
environments including parks, agricultural lands, the natural reserve, water canal 
amongst a vast collection of fauna around it.

Site Structural Analysis
Topography and Land Usage
The site exhibits a variable topology with more fl atness 
towards the edge of the natural reserve. The small 
industrial area is a good platform for rebuilding as 
it already would have a strong foundation from the 
existing industrial structure. Further investigation 
has also shown that the topography is highly suitable 
for rain and snow drainage towards the canal and the 
reserve, which could be used to refi ne cultural and 
recreational areas in the site.

The variable topography in itself leads to enhancing the 
pedestrian and cycling routes around the site which can 
be utilized for better penetration and vantage points 
within the site. As for the natural environments in the 
area, the fl ow of the green structure has a high value 
when looking at expanding the seaside and green trails 
as per the Master Plan. This in turn would have high 
impact towards future developments in the site. 

The density of built with the green is extremely low, 
meaning there is a lot of natural vegetation, proximity 
to water and opportunities for scenic amenities.

Main Green Areas for Parks

Other Green / Recreational Areas

Other Greens/Farm Areas

Water Bodies

Vanhankaupunki Natural Reserve

North
0 500m
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Figure 50 - Vehicular Roads - The main motorway and Viikintie road divide the site 
into two distinct halves. Interior roads end in a cul-de-sac (or parking spaces) manner 
to the most degree. The street nature can be made better by remodeling sections.

Figure 51 - Public Transit Scenario - Excellent connectivity with the city center with 
existing public transit connection. This would be enhanced by the addition of newer 
tram lines and more transit stops. Better cycling and walking routes can be made.

Figure 52 - Noise Levels around Site - The existing network of vehicular traffi  c shows 
an averagely high noise leakage and pollution towards the site. This might get worse 
as the new development occurs around the site.

Connectivity and Transit
In terms of transit and connectivity, the site is 
connected quite eff ectively via the main motorway 
and the Viikintie road in the center of the site. Due to 
the topography of the site, noise levels are quite high 
around the boundaries of the site - its eff ects can be 
seen almost all the way to the natural reserve. 

The site also has ample parking spaces which can be 
utilized in a better way to compensate for the increase 
by future developments.  With the upcoming VIIMA 
and the tram line, the connectivity would be further 
increased. An important point is to revamp the existing 
stops and to add more city bike stations that would 
further enhance this infrastructure.

North
0 500m
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Figure 53 - Pedestrian and Cycling Paths - The site is bounded by pedestrian and 
bicycling paths (used for recreation as well), which are useful all year round. They can 
be further enhanced by closing the open ends and maintaining the pathways better.

Chart 01, Figure 54 - Demographics - The area of Viiki has a good spread of diverse 
communities and building stock in the vicinity. Although the working population is 
roughly aged 35 years, the area off ers a major scope for future growth.

PP - Area Value, KA - City Average Value
MIN - Minimum Value, MAX - Maximium Value

Demographics
According to the studies done by the city (Helsinki by 
District 2019), the area exhibits a good variety and 
mix of demographics, mainly being the middle/upper 
middle working class group. The recently developed 
southern region has a very positive character to it - 
walkable, scenic, well connected, less noise and close 
to the nature. Since the area also borders itself with 
Arabianranta very well, this could very well feed into 
the design aspects of the site. On the other hand, the 
average age of the population is quite high (mostly due 
to families and working population of adults aged 35+). 
Looking further closely at the demographics (Helsinki 
by Region, 2019), the population density comes to be 
close to 3000 people/sq. km., with an average income 
level of 40000 per annum. 

Living Population

North
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The percentage of rented dwellings are also higher 
than average in the area, meaning there is a scope 
to increase diversity. Most households have about 2 
people as mean occupancy and the average size of the 
houses are close to 60 sq.m. This could be remedied 
by having a possible student housing (for the Viiki 
Campus), building for newly-wed couples (who are 
just starting a family life, looking for a cheaper and 
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nicer place) and by further creating awareness of the 
marshlands, bird watching, winter sports, history 
etc to encourage more people to have a second look 
at the place. Since the majority of the housing and 
job distribution in Helsinki has been in the central 
areas since the 1950s, the master plan envisions 
that this would change towards a more decentralized 
structure where each area is its own hub of specific 
developments. With high variety of redeveloped Loft 
houses around the area, they can be used as inspiration 
for the new urban vision

Pertaining to this, housing options have been 
conceptualized to be focused towards the seaside and 
archipelago areas where closeness to nature and green 
areas is a major main aspirations of the residents. This 
would in turn also offer transportation by the water and 
the transit system can hence be further improved. As 
the proximity and availability towards well connected 
private and public transit systems would increase, this 
would also mean that the overall value of the land in 
the area would rise substantially.

The regional population and workforce distribution 
was  analyzed for the future of Helsinki (2050) by the 
city planning department, have projected high growth 
for the area in terms of available jobs and residential 
capacities. The design ideation would look to increase 
the diversity in the area with varying communities and 
integrating it with the proposed transit infrastructure. 
The residential area which would be developed shall 
try to maintain the characteristics of the already 
existing fabric and would look to modeled in a similar 
design language. In terms of the future scenario, 
the city of Helsinki’s vision for 2050 also looks at 
incorporating functionally different industries to feed 
incoming population growths.

Building Stock and
Plot Values
Understanding of the urban fabric is essential in 
any urban development. The site offers a diverse 
distribution of facilities and housing types spread 
across. Mainly residential and industrial in the current 
scenario, the new vision would look to enhance this 
zonal characteristic while also making it viable as a 
hub of the future. The site has an already existing 
foundational structure which can be utilized later 
in the building process which aids sustainability 
towards material usage. Rather than redevelop from 
the very beginning, the better way forward would be 
incorporating as much of the existing infrastructure 
into developments.

Almost all the build-able land in the area falls under 
rental developments where the need for density is 
high value. Since the surrounding areas would not see 
much developments in the future, it is imminent that 
the site would have a high density requirement towards 
the built forms. The urban environment in general is 
susceptible to have many changes in the upcoming 
proposals that are to be developed. Making the area 
future-proof would be on of the base directives.

The site does not have many amenities nearby (just 
sports facilities and few shops) for commercial and 
financial value. As projected populations and job 
opportunities increase, there would be a need to 
incorporate a variety of these services (as a central 
development and as smaller forms spread across) 
which would be useful in diversifying the typology of 
the area.
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Figure 55 - Building Zoning - Mainly residential and industrial in nature, this area 
very low diversity currently. As development occurs, these zonings can be further 
improved to incorporate more  infrastructural needs.

Figure 56 - Cultural Heritage - The site is bounded by the natural reserve and has 
proximity to the Old Town which could be viable design point. Since it is also close to 
the Viiki campus, possibilities for research accommodation is also viable.

Figure 58 - Plot Effi  ciencies - The plot effi  ciency is mainly kept between 0.5 to 1.0 
in the area. While the master plan proposes a revised number of 1.8 for the whole 
redevelopment, the overall density can increase and incorporate future projects.

Figure 57 - Building Heights - The building stock in the existing area does not 
exceed 8 storeys in general. This distribution is good for industrial areas where large 
footprints work, but as future developments occur, this would increase.
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Figure 59 - Amenity/Typology Distribution - The site has a variety of functions spread 
around mainly industrial and residential. Future developments can incorporate more 
diversity and additional components in terms of typologies (shops, daycare etc).

Due to the natural reserve and the proximity to Old 
Town, recreational tourism is a viable industry as well 
to cater to. This would mean that some changes to 
the master planning in zoning and typologies would 
need to be done in order to serve increasing footfalls. 
Many such diverse typologies can and have to be 
incorporated into the site - like health, culture, public 
buildings, daycares, schools, shops, small offi  ces, 
amongst others.

Primary assessment of the site also informs that due to 
such variety in quality areas around the site, it should 
trickle down towards this area as well. Mostly seen is 
the nature of the population to right past the area or 
around it, but never through it. Diverse functionalities 
would add to the missing place-making capacity that 
the site exhibits.

General Climate and 
Weather
In general, Helsinki is shown to have a moderately 
humid climate. With its proximity to the Baltic Sea, a 
major infl uence is due to the North Atlantic Current. 
Due to this, temperature ranges are usually higher than 
normal for northern countries. Predominantly, Helsinki 
has winter months (from October to April) and summer 
is usually short but warm (May to September).

Although temperatures may fl uctuate greatly within 
a year, average temperatures are quite consistent. 
Due to Helsinki being in the very south of Finland (in 
comparison to the other  northern parts) and its urban 
island eff ects, annual temperature averages ranges 
from 3.5 °C (38.3 °F) to 10 °C (92 °F) while some 
extremes are also recorded in winter and summer.

From the data inferred from FMI’s Climatological 
normals though 1991-2020, temperatures below 
−20 °C (−4 °F) occur a few times a year at most. 
Conversely, Helsinki enjoys long daylight during the 
summer. Precipitation is received from frontal passages 
and thunderstorms. Thunderstorms are most common 
in the summer. 

Climatic comfort has also been looked upon utilizing 
the EPW File calculations (IWEC Data) from California 
Energy Code Comfort Model (2013). calculations 
and observations taken from the Climate Consultant 
model help in creating directives for the designing 
urban residential zones. This would become part of the 
Energy and Climate Simulations in the modeling phase. 
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Figure 60 - Annual Assessments - Temperature and wind analysis - while wind is 
mostly unidirectional in nature, it keeps changing as the months go. Commonly, it 
fl ows from the south-west to the north-east, which carries the sea currents with it. 
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Some of these inferences from the weather data are - 

For achieving passive solar heating, face most of the 
glass area south to maximize winter sun exposure but 
also be able to be shaded completely in summer. 

Impact would also be on the building footprints - fi nd 
effi  ciency in size and spread to combat overuse of 
mechanical heating/cooling. 

Exterior wind shields or dense planting can protect 
entries from cold winter winds (wing walls, wind 
breaks, fences, exterior structures, or land forms). 

Trees (neither conifer or deciduous) should not be 
planted in front of passive solar windows, but are OK 
beyond 45 degrees from each corner.

Locate garages or storage areas on the side of the 
building facing the coldest wind to help insulate. 

Small well-insulated skylights (less than 3% of fl oor 
area in clear climates, 5% in overcast) reduce daytime 
lighting energy and cooling loads. 

Analyzing some parts of the Psychometric Chart shows 
the intersection of habitable conditions which can 
be utilized to form further design guides for effi  cient 
calculation of facades, indoor areas, glazing area etc. 
Most of these are parameters could be used towards 
optimizing the generative design model. However, not 
all of these are utilized in the design, but as a process 
variable, are very important to keep in the design 
intent.

A brief summary of this chapter is given in the 
inference comparison on the following pages.
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Figure 61 and Figure 62 - Understanding the Site impacts on the current stage and 
comparing predictions of future impacts after development.

Network of Connectivity
Excellent multi-modal 
linkages around the site.

Better connectivity 
for Pedestrians and 
Cyclists with Better 
Neighborhoods.

Site Analysis Inferences

An extensive understanding of the site area and 
its bounding context helps to gauge a picture of 
possibilities that could be utilized. While making 
any new developments, the proposals should also 
consider any impacts that could happen overtime or 
in constructional duration of the development. While 
a single-minded and bracketed approach would not 
be able to adhere and overcome all issue that are 
presented, the site analysis can reveal the areas / 
issues that could be prioritized for developemnet to 
benefi t the area as much as possible.
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Population Diversity
From different working 
classes and communities.

Mixed-Use Development
Possibility of dense mixed 
use developments.

Highlight the Canal 
and Reserve and offer 
integration within the site.

Negative Appeal
Choosing to walk around 
the site, not through it.

Integration with 
various stakeholders at 
different phases of the 
development.

Further Congestion and 
Increase in Pollution as 
density increases.

Major Spike in Land and 
Rental Values as more 
jobs and opportunities 
develop.

Value addition to enhance 
the natural, cultural 
and recreational appeal 
around the site.
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The fourth chapter delves into analyzing examples  on urban design under 
different scenarios. No design idea can be completely foolproof and free 
of imperfections,  but possible avenues of implementations could be 
gauged, and utilized as reference points. These case studies are further 
categorized into four parts with two examples each - from Helsinki, 
around Europe, competition, theses and theoretical experiments. In a 
critical overview, these examples are further scrutinized to inform further 
design development for the site.

Chapter 5
Precedents
The Case Studies
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Case Studies

The future city of Helsinki looks to become a dense 
settlement with close-knit districts sharing valuable 
natural environments. Active zoning and urban 
regeneration programs have been taken up since 
the pandemic, where public-oriented functions are 
prioritized. These would help the city become more 
resilient, recover and be prepared for any condition.

The Viikinranta area itself presents a challenge - 
controversial in its image, bordering a natural reserve, 
needing to fulfill residential, commercial and industrial 
density, recreation and accessibility, all have a say. 
While most developments in Helsinki are proposed 
and guided by what the residents have to say, a site 
which has extremely low regard and opinion (although 
bordering Viikinmaki, which is seen as an area of 
high development) needs to have a vision as broad as 
possible. The site and theoretical analysis provides a 
stable groundwork over design ideations and decisions 
that can be made for the site. With many urban 
developments happening at the site (VIIMA Rail, Baana 
Routes, new Water Treatment Plant, the Motorway, the 
New Electrical Power Grid System), it is imperative that 
the vision be derived from many overarching factors 
that influence decisions and designs. 

In the quest to redefine a challenging and invigorating 
context, ideas have to considered through various 
lenses at what the world has to offer, similar to the aim 
of the thesis. Primarily, the attempt is to try and look 
at famous projects or a mixture of various ideas which 
provide insights about the program that could be done. 

Brief Introduction

To forego such cases of randomness and abstraction, 
efforts have been made to find similarly sized and 
shaped urban contexts with a variety of issues that 
govern their development. Using the key visions laid 
by the city of Helsinki master plan, cases have been 
utilized which attempt at achieving such visions 
through bottom-up approaches, the public opinion and 
advice/stern stances from multiple stakeholders.

Focus would be to ascertain various concepts and 
ideas that have caused a change in the understanding 
and image of an urban realm. These examples would 
be very specific towards their contextual application 
- in similarity to the conditions of Viikinranta. For the 
very same, these examples would more-or-less be - 
of a linear development, have modifications towards 
land-use, constraints in terms of natural/architectural 
heritage The learnings from these examples would 
further guide the development for Viikinranta. 

This chapter of the thesis contains some examples 
of the best practices and case examples from 4 
different sources - Primary (case examples of urban 
development from Finland), Secondary (examples from 
Europe), Competitions, Conceptual and Student Works 
(looking at some award winning ideas) and Generative 
Design Examples (on how computational, parametric 
and generative design principles have been applied).  
In the quest to find pertinent examples, all levels of 
approaches have been also considered. Not just those 
that are built (but un-built as well), but also those 
which are derived for the coming future, which are 
conceptually shown to be a possible result, which are 
not conventionally looked as urban and those which 
took their time but are now being implemented. 
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Figure 63 - Locating the case examples from around the world.



Primary
From Helsinki
Aurinkolahti, Vuosaari
Hertonniemi

Secondary
Built Examples around Europe
Bosco Verticale, Italy
Offenbacher Hafen, Germany

Conceptual
Competition and Student Works
King’s Street, USA
Kaohsiung Hrbor, Taiwan

Generative Ideas
Conceptual Experiments in 
Generative Design Approach
Alkmaar, Netherlands
Urban Master Plan, Vienna

79

These studies have been chosen and identified 
keeping in mind their relevance to certain factors (as 
described below) which have an overarching influence 
on the character of the urban realm they create. The 
case examples would shed light on the constraints, 
assumptions and scenarios that the thesis explores. 
These factors include:

The Architect/Planner’s (or a city as a whole) Aims  
- understanding of the district-ness of a place, 
primary notions for geometry, orientations, inclusive 
recreation/residential/industrial area, material 
selection, conceptual development, creative intellect 
(the unique-ness) and technological input.

Looking after the City-zen - infer the aspirations, 
comments and opinions, accessibility to a wide 
demography (including seniors and children) overall 
idea and vision, outlook towards the area - landscape, 
recreation, security, privacy, amenities,  future-
proofing, preserving natural and built heritage and 
dynamic needs.

Changes to Policy (in case it happens) - street 
development, green preservation, efficiency and built-
up area requirements, parking, industrial vs residential 
control with diversity, transit efficiency (public, 
vehicular, cyclist and pedestrian) and response to 
natural and cultural heritage.

Salient/Unique Applications of Technology and 
Innovations - where does generative design help, 
tangible and intangible factors and parameters (sun 
gain, natural light, walk-ability, street furnishings, 
climate sensitivity, views, vantages, amenities, 
transport hubs, noise level and afford-ability etc.). 
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Primary Examples
1. Aurinkolahti, Helsinki

Aurinkolahti District, 54, 
Vuosaari

Project By
City of Helsinki

Area
approx. 40.5 hectares

Construction
Planned by 1999, under 
phased construction since 
2000s

Developer: 
City of Helsinki, The 
Housing Foundation, 
Pro Paulig Oy, Sato-
Rakennuttajat Oy, Skanska 
and the YIT Group

Identified among the fastest growing areas in 
Eastern Helsinki, Vuosaari (or Tightrope Island) is 
geographically the largest district in the city. It is 
highly regarded for having a variety of unspoilt and 
large natural seashore areas for recreation, but 
simultaneously has been facing continuous criticism 
from the residents against the city’s planning for new 
residential zones.

It has had a long history of being continually populated 
since the 14th century, being a fortification and a 
decoy capital in World War 1 to a popular residential 
destination for a varied demography of immigrants. 
Since being a part of the rural Helsinki (now Vantaa), 
it has come to become the main freight operations 
port. While Vuosaari has many urban developments 
around in its smaller districts, Aurinkolahti is among 
the youngest and growing residential areas. Its 
development started as recent as 2000s and continues 
to this day. 

Location and Brief History
Developed within the City of Helsinki’s framework 
and plan for 2050, the main goal was that the low-
income social fabric of Eastern Helsinki could be 
balanced by building a high quality apartment 
building area for high-income residents. At the same 
time, Vuosaari’s image had been dominated as being 
rental-oriented would improve. With ample public 
transport connections and a popular summer spot, 
many have called it the new southern beach town of 
Helsinki. Aurinkolahti has been lauded for its ability 

Figure 64 - Current screenshot of 
the area showing the developments 
that have happened over the past two 
decades since 2002. The area represents 
a unique mixture of residential, mixed-
use, private ownership, recreational and 
green spaces rarely seen.
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Figure 65 - Aurinkolahti - The Finnish Riviera - the longest promenade in Helsinki, a 
coastal area with golden sand embankment and white houses with large panoramic 
windows and cozy terraces. 

to balance construction, nature and the old garden/
sea environment which is reflected in its overall 
experience. The future of the area is also secure as 
better and improved transport networks are underway 
which would reduce the travel times to wards the city 
center. Although no new construction is planned for the 
immediate area, many current projects in the vicinity 
- cycle and pedestrian routes, new parks, shopping 
centers, port facilities, outdoor facilities and housing, 
would make this area to be the major beach-side 
recreational area. The area is also bounded by Kallahti 
and its park which has been an important outdoor 
recreation and protected area. This area is also part of 
the Natura 2000 site for Helsinki. 

Objectives and Design Guidelines
Although this area had been planned fro development 
before 1990s, the majority of its construction and 
development happened in the 2000s, and it still 
continues in slow phases. Almost 25 years on, the 
area retains the basic formulas the city started with. 
The competition for the design of Aurinkolahti town 
plan gave a good and realistic starting point towards a 
more owner-occupied area for design. The goal was to 
create an area of unique and high-quality solutions and 
design, emphasizing the relationship with the beach 
and recreation areas and strive to preserve the original 
nature and woods. 

Reinvigorating protected areas - outdoor 
connections between the canal, the beach and 
residential.

Keeping a mixed-use development - with designs 
from the partnering 5 companies in the overall plan.

The water intakes were not in use, but they could be 

developed as an extension for making recreational 
features, the Uutela canal and help nourish the 
marshes on the east. This would also be viable 
for small boats, increasing water habitats and 
improving the beach for the public.

The ammonia and coffee roastery on the fringes 
of Aurinkolahti have to be secured to prevent 
pollution, unwanted smells and other safety hazards 
for the area.

To build by the sea, make the canal and beach open 
for everyone, and develop the pathways, public 
spaces with greens, to emphasize the image of a 
maritime theme. 
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The built area is to kept at an average height of 6-9 
storeys, parking in the basement, to have mixed-use 
(housing, shops, clubs, offices and workspaces) while 
being in good walkable range of the metro.

In the recent land use planning guide for Vuosaari, 
many changes are to be taken up to improve the overall 
image of the place in accordance with strategies of 

New Jokkeri Line

Archipelago Tramway

Metro/Rail Connection

Central Functions
Metro Surroundings
Urban Activity Area

Condensing Urban Fabric

Extensive Green Areas

City Sports Park

Meri-Rastila Camping Site

Maritime Activities
Beach Route

Green Routes
Port Expansions

Redeveloping Port Area

Figure 66 - Major developments around the area include a city outdoor sports park, 
multiple maritime activities, extensive green network, enhanced connection to the 
metro and central functions, new tramway connection and further condensation of 
the urban fabric.
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Figure 67 to Figure 71 - The following show the series 
of progressive stages of building in - 1988, 2001, 2005, 
2013, and completed as of 2021. The Uutela canal 
creates a front for interfacing the forest and the built 
along its edges
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Helsinki City (as of 2019) for developing an equal 
environment - quality services and conditions for a 
stimulating and fun life. Bound by many valuable 
natural attraction accessible by road, sea or foot, 
the city aims to preserve these many ecological and 
heritage links of value. Development of a connecting 
green corridor and ecological network in conjunction 
with the improvement of common areas (walking, 
cycling and services) would promote sustainable urban 
planning, increase biodiversity, support carbon sinks 
and enhance the overall area.

Special Features
Aurinkolahti’s visual identity has become characterized 
by the sea, sandy beach, pedestrian promenade and 
row of apartment buildings. The Uutela canal is a 
major tourist attraction featuring two waterfalls and 
several bridges, with the southern section of the canal 
accessible with small boats. The apartment house 
blocks opening out to the sea and the canal make 
the most of their waterfront locations, while semi-
detached and detached houses, as well as old villas, 
occupy the centre of the area (Laine &  Käännös-Aazet 
Oy, 2009). When the development of Vuosaari is 
completed, Aurinkolahti is set to become a recreational 
and tourist capital, with the population coming to 
witness the huge natural and maritime diversity, history 
and enjoy the scenic beauty. 

Most of Aurinkolahti fall within the scope of the  
Aurinkolahti contract area, whose design, marketing 
and construction has been implemented jointly by the 
City of Helsinki and five companies; the co-operating 
partners have been The Housing Foundation, Pro 
Paulig Oy, Sato-Rakennuttajat Oy, Skanska and the YIT 
Group. High-quality implementations have enhanced 
the prestige of the area (Laine &  Käännös-Aazet Oy, 
2009). 

The Public Opinion - Helsinki 2050 Internet Survey
At the end of 2013, an Internet survey “Helsinki 2050” 
was commissioned, the purpose of which was to collect 
spatial data related to the development of Helsinki 
by 2050. The material is significant not only because 
of its high participation rate and spatial data set, but 
also because most of the respondents were of working 
age with children with children or in a relationship. 
This group is usually very difficult to reach because 
many live the “peak years” of their lives. In the case of 
Vuosaari, construction sites were allocated the most to 
Vuotie, Meri-Rastila, the Vuosaari golf course and the 
surroundings of metro stations. Proposals to improve 
the urban space had been addressed most to the 
center of Meri-Rastila and, perhaps a little surprisingly, 
to Aurinkolahti. In particular, the development of 
new cycling and public transport connections was 
considered important. The need for improvement in 
transport focuses in the center part of Vuosaari. 

The implementation of the railway line, curbing the 
bridge noise and implementing better pedestrianized 
and cycle-able routes are also the demands from 
the residents. A large part of the community see 
that changing the forest town nature of the area 
with construction would hamper its beauty, which is 
why they voice a big concern for this. Although the 
extension and consolidation around metro is agreed, 
but not to turn new green spaces into urban plots. 

Residents showed concern about construction green 
spaces. As Helsinki also aims to be a green network 
city in 2050, the conflict between the residents and 
the city’s housing goal for population growth has been 
looked into. 
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Figure 72 - The plan from the chosen design. With an interesting mix of design 
choices and geometrical interactions, the site has since become quite a visual treat.

Figure 73 - The boulevard running across the bay area is a highlight of the area. 
Seamlessly blending with the urban context and the beach, it is a great example of 
meaningful additions to a walker’s paradise.

Because of this, the master plan envisages a network 
of recreational areas that takes into account natural 
values and protected areas and coordinates them with 
the areas to be designated for construction.

The city of Helsinki is unique when it comes to planning 
for their urban areas. Almost all the land is leased 
by the city and developments on them, are always 
put up to the public for their perspectives and ideas 
(that are comparably incorporated). Development in 
such a form always makes sure the future of the area 
remains secure and is inviting towards the people 
as well. Through the neighborhood perspective 
everyone can mirror their own perceptions of different 
neighborhoods in the light of the responses. 

This shows that a major part of the development in 
Aurinkolahti and Vuosaari has been done keeping 
in mind what the citizens feel about improvements, 
additions and upgrades.
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2. Lansi-Herttoniemi 
Forest Areas, West and 
Herttoniemi Business 
Area, Helsinki, Finland

Herttoniemi West, District 
43, Helsinki

Project By
City of Helsinki

Area
approx. 170 hectares 
(including the large 
expanse of green area)

Construction
Planned by 1999, 
construction since 2000s

Developer: 
City of Helsinki

Brief Overview
Collectively known as the Herttoniemi peninsula, 
this 43rd district of Helsinki borders the Old 
Town Bay and the Stroms Bay. Inhabited since 
times old, it had since become a major area for 
industrial development, when the city acquired 
the lands in 1919. The housing estate that 
was built in Herttoniemi in the 1950s is among 
Helsinki’s first suburbs. By then, the area already 
had a harbor, port operations and a large 
industrial area (Sitowise Oy et al., 2019). 

As of now, the City is searching western Herttoniemi 
for locations for complementary construction at the 
edges of green spaces and, on private plots as well. 
The planning area covers the entire Hertto Peninsula 
district and the backyard forest bordering the 
Kivinokka and Viikki cultivation valleys. Viikintie is also 
included in the planning area in part.

Since the area needs to be protected and studied, any 
developments done would be in accordance with this 
context. Another landmark, the Herttoniemi sports 
park will be developed into a versatile set of exercise 
services. Beginning with the planning in 2021, the park 
shall be renovated and new exercise opportunities for 
people of different ages will be added while renovating 
the existing fields and arenas (Sitowise Oy et al., 2019).

Figure 74 - Current view of the area 
as developed by 2021. With almost 
a feeder like quality, where different 
environments intertwine, this area 
is a remarkable example of the 
amalgamation between the past and the 
future.
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Scope of this Example
This case example focuses more towards the public 
areas in the Herttoniemi  whose development plans 
get drawn for 10 years at a time, with the goal of 
continuing the city’s values, strategic goals, public 
interaction and ecologically sustainable development 
for the said period. Although there are many sectors 
(recreation, culture, business etc) that the development 
plans are drawn for, this example brings to light the 
consideration when looking at how to rejuvenate and 
reinvigorate an urban area that has already been 
completed but now requires extensive developments 
towards quality of life. For the same reasons, this 
example specifically looks at streets, squares, 
green spaces (built parks, organic areas, ecology), 
maintenance and rehabilitation of existing heritage, 
and finally accessibility (Sitowise Oy et al., 2019).

In keeping with the contextual constraints of the thesis 
project, areas specifically analyzed are in the west 
side of Herttoniemi - West Herttoniemi ridge forests, 
Mölylä and Fastholma, scattered developments of 
west Herttoniemi, the main Konemestarinkatu street 
and parts of the Herttoniemi business area. These 
areas represent the diversity that Herttoniemi has to 
offer in terms of ecology, demography, built typology, 
urban structure, connectivity and an interactive 
response towards cultural history. As the densification 
and condensation of urban area occur, simultaneous 
interventions are being taken to incorporate other 
development plans for a unified approach. Area 
and development plans in city of Helsinki are made 
by public and designer interaction upon analysis 
of the current states, which help to determine the 
development and renovation needs in the area for the 
next ten years. Hence, this process enables the equal 
development of different areas throughout the city.

Figure 75 - Detail map showing the areas and connections that would be developed 
and the goals for them in the forthcoming decade.

Green Finger Part (Vistra)

Forest Connections that 
need to be maintained and 
integrated into the local/
regional connections

Natural Reserve

Herttoniemi Manor which 
needs to be nurtured.

Kulosaari and Ströms manors 
to be renovated

Kivinokka summer house 
area of value and allotment 
garden

Areas of culturally influenced 
environment to be developed

Nurturing the built 
environments of the 1940s, 
50s and 60s

Sorsavuori Park, Cherry Park 
and Ski Park to be developed

Urban Squares

Development for ditch, 
stream and shores

Stormwater management
Valuable meadows

The whole meadow network 
to be developed

The street complex to be 
developed

Pedestrian and cycling 
connections to be developed

Coastal route as a whole / 
complete and alternative 
route development

Target network for cycling: 
Baana, two-way / one-way 
arrangement
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Figure 76 - The projects on a Map. The criteria for selecting projects are to improve 
the condition and safety of the sites and to develop the entire area in accordance with 
the strategic objectives of the plan. Some of these items also came up in resident 
feedback.
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Objectives as per Development Plan 2020-2030
Apart from the many spatial plans and developments 
that have taken place in the past years, this general 
plan focuses more towards consolidation of densities, 
maintenance of existing natural and built heritage, 
improvements of public mobility (pedestrian, cycling, 
shoreline routes and light public transport linkages), 
integration of the natural environment, ecologically 
sustainable urban expansions, urban furnishings and 
development of street facilities (trees, semi-vegetated 
surfaces and better lighting).

The strategic themes of the Herttoniemi area plan 
focus on the extensive green area connections to the 
beach and forest areas. The current nature, Recreation 
and cultural environment values are cherished and 
their preservation is ensured through determining 
the development goals for the area. The pedestrian 
main route loosely following the shoreline of the entire 
area is developed as a unified entity (Sitowise Oy et 
al., 2019). This area plan has been drafted with the 
help of interaction with local Residents and users of 
the area. This process included an on-line survey and 
two workshop-like Resident events as well as service 
premises network workshops. The Herttoniemi area 
plan proposes eight improvement projects to be 
implemented during the next ten years:

1. Two rocky park areas in Länsi-Herttoniemi
2. Play area Tuhkimo
3. The Japan-inspired park
4. Sorsavuorenpuisto park and Laivalahdenportti
5. Tuhkimontie
6. Pedestrian and cycling routes
7. Asentajanpuisto park
8.Courtyards of disappeared villas in Länsi-
Herttoniemi Figure 77 -  Valuable cultural environments in the planning area  from the Helsinki 

map service 2019.

The area plan also sheds light on few themes which are 
part of these 8 development projects. 

1. Cultural Environments
The area has a rich cultural environment being part 
of Helsinki’s oldest villages. Since development 
throughout the 19th and 20th century with villas 
and manors being constructed, old fortifications, 
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Figure 78 - Typically, buildings have been constructed while adapting to the terrain at 
the time of construction.

Figure 79 - The area has a rich variety of habitats and diverse vegetation and popular 
outdoor routes along the beach is bordered directly by the Old Town. The edges of 
Herttoniemi’s ridge forests are important in both the near and far landscape. 
On the route from Viikintie to the western Herttoniemi farmland, the forest frames 
Viikki’s openings.

adjoining the tree alleys, sports park and other small 
settlements. Sharing vicinity with the Viiki area as 
well, it could be also looked at as an extension from 
the thesis developments.

2. Urban Nature
There are an exceptionally large number of extensive 
protected areas in the design area. Significant natural 
values are also located outside nature reserves, 
such as valuable rock, canopy, grove and meadow 
biotopes. The manor and villas around help enrich 
this urban nature with vegetation and trees. This 
large natural area is also part of the Natura 2000 
sites along with the Vanhankaupunki area which 
leads to incorporating and enhancing the green 
networks within these areas .

3. Walking, Cycling and Recreational Routes
The walking and cycling route in the area is a diverse 
and special entity, consisting of a comprehensive 
network of park corridors in green and back areas 

and a network of pedestrian and cycling in the street 
environment. Mainly located on the collector streets, 
many discontinuities have been found which shall 
be completed (specially Towards Itakeskus). The 
main BAANA network as well as the main pedestrian 
route (running along the shoreline) are going to be 
developed as a coherent whole.

4. Green Space and Ecological Networks
The green areas here are very diverse and attractive, 
from backwaters to the seashore, covering a massive 
region. Development is being made towards an 
integrated shoreline, bridging the coastal, cycling 
and walking routes (also providing services and 
opportunities for various activities and recreation) 
and the blue networks (specially to the water 
quality in smaller bodies). Some other nature level 
interventions  (stormwater, drainage, biotopes, 
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Figure 80 - In the green areas of Herttoniemi, the feel of the forest is important for 
the residents. The backs offer great long lines of view of the Old Town Bay.

erosion control) would be made to preserve these 
areas for long. Looking at the forest, wooded and 
the green networks, this biodiversity would be 
nurtured and developed further. Addition 30m 
wooded corridors would be developed to combat 
fragmentation. Street trees and groups of trees 
would be added to the urban and business area, and 
at the same time its general appearance, comfort 
and micro-climate would be developed.

5. Urban Street Areas
The streets in the context are a reflection of their 
own era and are generally in good condition. Usual 
pavement maintenance occurs, but due to clayey soil 
conditions, renovations are fairly frequent. The most 
significant shortcomings are in terms of accessibility 
and road safety. Road safety in the access areas, 
improving the access areas for pedestrians and 

cyclists and the insecurity experienced by residents 
are issues that need special attention. In the context 
of street renovations and renovations, special 
attention will be paid to the choice of materials and 
their sustainability taking into account the different 
modes of transport. The streets would also be 
made to be accessible to the diverse age groups of 
people living in the area. Provisions for tree-shaded 
avenues, street furniture, guardrails, better drainage 
and barrier-free movement is being developed.

Continuum?
This area development plan is an entity produced 
jointly by the citizens and the city’s official 
stakeholders. Central to the work has been dialogue 
between residents and other users in the area, as 
well as city planners and staff, and the formation of a 
shared understanding. 

The projected guidelines of the urban strategy for 
strengthening inclusion, cooperation and the growing 
community spirit of the city is like following a common 
task in which everyone in the city carries responsibility. 
Citizens in particular have wanted encouragement to 
make the vision possible and to actively promote it 
on their own. At the same time, the city is expected 
to commit to jointly formulated goals. The ideas 
and visions presented in this case example work as 
inspiration for both grassroots development and spatial 
planning (Sitowise Oy et al., 2019). 

A similar incentive should be part of this thesis as 
well, where the public opinions and perspectives are 
carried by the city in developing an area (with a proper 
feedback loop), which in turn makes for a better 
contextual fabric and also encourage the area’s future.
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Secondary Examples
3. The Vertical Forest 
(Bosco Verticale)
Isola, Milan, Italy

Via Gaetano de Castillia, 
11, 20124 Milano, Italy

Architects
Stefano Boeri
Gianandrea Barreca
Giovanni La Varra

Floor Area
360,000 square meters 
(3,900,000 sq ft)

Construction
Started in 2009, 
completed by 2014

Developer and Managers 
Hines Italia, COIMA SGR

Overview
“It’s very important to completely change how these 
new cities are developing. Urban forestation means 
parks, gardens, but it also means having buildings 
with trees” (Boeri, 2015). 

The Vertical Forest is the prototype building for 
a new format of architectural biodiversity which 
focuses not only on human beings but also on the 
relationship between humans and other living species. 
It consists of two residential towers of 80 and 112 
meters that host about two thousand species of 
trees, shrubs and plants. Housing a total of 800 trees 
(480 first and second stage trees, 300 smaller ones, 
15,000 perennials and/or ground covering plants 
and 5,000 shrubs, providing an amount of vegetation 
equivalent to 30,000 square meters of woodland and 
undergrowth, concentrated on 3,000 square meters of 
urban surface. The project is also a device for limiting 
the sprawl of cities brought about through a quest for 
greenery (each tower is equivalent to about 50,000 
square meters of single-family houses) (Boeri, 2015). 

Inaugurated in 2014, it is an ambitious metropolitan 
reforestation project (also called the Porta Nuova 
Project) that, through the vertical densification 
of green, aims at increasing the plant and animal 
biodiversity of the Lombard capital, reducing 
urbanization, while also contributing to the mitigation 
of the micro-climate (Boeri, 2015). 

Figure 81 - The Vertical Forest is located 
in the business district of Milan, known 
for the presence of several other high-
rise buildings.

Tower Heights
111 meters, 276 meters

Awards 
International High-rise 
Award - 2014
Council on Tall Buildings 
and Urban Habitat Award 
(CTBUH) - 2015
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Figure 82 and Figure 83 - Overlooking the capital city of Milan, it sets itself apart 
from any other by being two humongous urban trees in themselves. A departure 
from usual skyscraper rules, this development showcases the move towards vertical 
urbanization and afforestation.

This urban ecosystem creates humidity, filters and 
absorbs CO2 and fine dust (or it diverts its path), 
significantly reduces noise pollution, cleans the air and 
generates oxygen, moderates temperature, protects 
us from solar radiation through foliage shading, and 
protections against wind through the windbreak 
action of the fronds (palm-like plant). It also attracts 
a great variety of wildlife, from insects to birds, that 
repopulate the city’s flora and fauna. The height of 
the buildings is aimed at reducing urban sprawl. Other 
sustainability features include renewable energy from 
solar panels and filtered wastewater (Boeri, 2015).

Another peculiarity of this building is the colorfulness 
of the trees that line its surface. The tree species, 
with the succession of the seasons, renew their own 
colors and those of the entire architectural work: 
this is why during the spring, the two towers take on 
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delicate pastel shades, while in autumn at the end of 
the growing season, they are tinged with warm autumn 
colors (Boeri, 2015).

Location and Brief History
The Vertical Forest is located in the business district 
of Milan, known for the presence of several high-
rise buildings, including, among others, the Unicredit 
Tower, the capital building of the region of Lombardy, 
the Pirelli Tower, the Solaria Tower. The Vertical 
Forest in Milan is certainly not the first building be 
built according to the most advanced eco-friendly 
technologies. Founders of this genre of construction 
are the Hanging Gardens of Babylon, built around 590 
B.C. by King Nebuchadnezzar II, but also the Marcitoi 
meadows, developed in the thirteenth century by 
Cistercian monks, and the Guinigi Tower in Lucca. 
More recently, the Utopian dwellings designed by 
architect Friedensreich Hundertwasser, inaugurated in 
1986: their facades are entirely covered by tree leaves .

Concept
The concept behind the Vertical Forest, that of being 
a “home for trees that also houses humans and 
birds” (Boeri, 2015), defines not only the urban and 
technological characteristics of the project but also 
the architectural language and its expressive qualities. 

Design Ideas
On a formal level, the towers are mainly characterized 
by large, staggered and overhanging balconies (each 
about three meters), designed to accommodate large 
external tubs for vegetation and to allow the growth of 
larger trees without hindrance, even over three floors of 
the building. At the same time, the porcelain stoneware 
finish of the facades incorporates the typical brown 
color of bark, evoking the image of a pair of gigantic 

trees in which to live and which are rich in literary and 
symbolic implications. The contrast with a series of 
elements in white stoneware – the string courses of 
the balconies and some modules on the front of the 
windowsills – introduces a syncopated rhythm in the 
composition which breaks up and “dematerializes” the 
visual compactness of the architectural bodies and 
amplifies the presence of the plants even more. More 
than just surfaces, the facades can be viewed as three-
dimensional spaces not only because of the denseness 

Figure 84 - Alternating overhanging balconies and terraces have their qualities 
multiplied tenfold by the addition of greenery.
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and function of the green curtain but also in aesthetic-
temporal terms, due to the multi-colored cyclical and 
morphological changes in the size of the plants. The 
Bosco Verticale has become a beacon to the city of 
Milan, with an evolving landmark, whose color changes 
as the season progresses due to the different nature of 
the plants used (Boeri, 2015).

Climatic Variations
The variations in color and shapes of the plants 
produce a tremendous iridescent landmark in every 
season and it is highly recognizable even at a distance. 
In just a few years this characteristic has resulted 
in the image of the Vertical Forest becoming a new 
symbol for Milan. This principle of variation also acts in 
relation to the different treatments applied on the sides 
of the towers and the various floors, where the choice 
and distribution of the plants and trees reflects both 
aesthetic and functional criteria applied in order to 
adapt to the direction and heights of the facades. 

Botanical Developments
The development of the botanical component, the 
result of three years of studies conducted together 
with a group of botanists and ethologists, preceded 
the life-cycle of the building complex since it started in 
summer 2010 when the plants destined to be installed 
in the towers were in fact cultivated in a special 
botanical “nursery” set up at the Peverelli nursery and 
garden center near Como in order to get them used 
to living in conditions similar to those found in their 
eventual homes.

Maintenance
Perhaps the most unique component of this highly 
developed system, now widespread in urban imagery, 
is that of the “Flying Gardeners”, a specialized team 

Figure 85 - Following micro-meteorological studies, the calculation of irrigation 
requirements has been carried out by examining climatic characteristics and 
was diversified depending on the exposure of each facade and the distribution of 
vegetation on each floor.

Figure 86 - The captivating facade blends seamlessly. Truly, a marvel to experience. 
The “Flying Gardeners”, a specialized team of arborists-climbers (tree surgeons) who 
undertake the maintenance of the habitats. 
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of arborists-climbers (tree surgeons)  who, using 
mountaineering techniques, descend from the roof of 
the buildings once a year to carry out pruning while 
checking the state of the plants in addition to their 
eventual removal or substitution. All the maintenance 
and greening operations are in fact managed at the 
condominium level in order to maintain control of the 
anthropic vegetate balance. 

Figure 87 -  A base site plan and floor plan of the tower, showing interspersed v and 
terraced placement of the plants and balconies.

Figure 88 -  Sequential shift in facade aesthetics as the year progresses with the trees 
developing a variety of colors.
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Irrigation is also centralized: the needs of the plants 
are monitored by a digitally and remotely controlled 
installation while the necessary water is largely 
drawn from filtered effluent from the towers. All these 
solutions overcome the still essentially anthropocentric 
and technical concept of “sustainability” while moving 
in the direction of a new biological diversity. 

Future Outlooks
The Vertical Forest is an anti-sprawl method which 
helps to control and reduce urban expansion, while 
also having a sustainable outlook towards the existing 
flora and fauna of a place. In terms of urban density, 
each tower constitutes the equivalent of a peripheral 
area of single family houses and buildings of around 
50,000 m2. 

Rather than just a simple architectural object therefore, 
the presence of the plant component means that the 
Vertical Forest is more akin to a set of processes – 
partly natural, partly man-managed – that accompany 
the life and growth of the inhabited organism over time 
(Boeri, 2015). 

A few years after its construction, the Vertical Forest 
has given birth to a habitat colonized by numerous 
animal species (including about 1,600 specimens 
of birds and butterflies), establishing an outpost of 
spontaneous flora and fauna recolonization in the city. 

The design atelier has since done such vertical towers 
in many parts of Italy, China, Netherlands and Belgium. 

Figure 89 - Sustainable design in practice. The interaction of the facade with the 
building and the context.

This shows the massive applicability of such an urban 
approach. This could be utilized in many regions while 
respecting the indigenous species and preserving the 
ones which are under threat. In conjunction of acting 
as an urban complex, this could be also transformed 
as an extensive natural reserve (Boeri, 2015).

A few years after its construction, the Vertical Forest 
has given birth to a habitat colonized by numerous 
animal species (including about 1,600 specimens 
of birds and butterflies), establishing an outpost of 
spontaneous flora and fauna recolonization in the city. 
The design atelier has since done such vertical towers 
in many parts of Italy, China, Netherlands and Belgium. 
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4. Offenbach Harbor
Offenbacher Hafen, 
Frankfurt, Germany

Offenbach Harbor
Offenbacher Hafen, 
Frankfurt, Germany

Architects
Atelier Dreiseitl

Client
Mainviertel Offenbach 
GmbH & Co. KG

Floor Area
29 Hectares

Construction
Mostly completed in 
2020, some construction 
still undergoing

Overview
For the past two decades, sustainability and creating 
ecological cities have become the buzz words 
dominating discussions on nature in the city. But these 
countless discussions and debates on the matter are 
often accompanied by a shadow of skepticism in 
regard to their actual implementation. Landscape 
architects are among the main key players — 
although not the only ones — who have taken on the 
responsibility of showing how these concepts can be 
applied to real-life projects. So what are the factors 
that can contribute to shaping an ecological city 
through a landscape architecture project? The award-
winning design of Offenbach Harbor (Offenbacher 
Hafen) shows a genuine example of how it can be done 
(Network & Zein, 2015). 

Set within a challenging environment of contaminated 
soil (being an old industrial site), dense urban form, 
local park and a regional river path, a new blue-green 
infrastructure concept has been developed for the 
Offenbach Harbor. With an urban-oriented focus 
towards multi-functional spaces, interaction with water 
and sustainable street-scape, this industrial peninsula 
stands out as a pragmatic vision towards creating 
attractive neighborhoods where climatic adaptation 
and innovative engineering integrate. In a still ongoing 
and phased construction process, this former site of 
the industrial port is being developed into a new urban 
district with residential, office, university, school and 
retail space on a total area of   256,000 square meters 

Figure 90 - The Vertical Forest is located 
in the business district of Milan, known 
for the presence of several other high-
rise buildings.

Awards 
German Design 
Award Winner 2018, 
Immobilienmanager 
Award 2017

DGNB Gold Sustainable 
Urban District - pre-
qualification 2011
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Figure 91 - The major developments outlined in the development plan.

by around 2024. In the coming years, up to 1,000 
people will live there and 10,000 people will work and 
study there. With a good ratio of the built-up area to 
the open space (almost 50/50), smaller public green 
spaces are planned between the construction areas.

Brief History
The Legacy of Industrial Revitalization in Germany, 
a major challenge standing in the way of creating 
ecological spaces, is represented by the many factories 
and industrial landscapes made obsolete in the 
decline of heavy industry. Examples from the Ruhr and 
other regions of industrial Germany prove that this 
country stands as a pioneer in industrial revitalization. 
Offenbach Harbor, located on the Main River in 
Frankfurt, Germany, is a former industrial port that 
had been utilized since the 1950s for the storage and 
transportation of petroleum, sand, scrap metal, and 

gravel. Used industrially since 1900, especially for the 
handling of oil, gas and coal, the inland port lost its 
economic importance in the 1990s. Since then, a long 
history of concept development began, where in 2004, 
Ortner & Ortner first created a base for the urban 
plan in the area, imagining it as a mix of living, office 
and working spaces. Due too the project being highly 
unmarketable in 2008, there were struggles despite 
being this unique waterfront location and having the 
city center just a few minutes away (Zein, 2015). 

Objectives and Design Decisions
As the development started around 2007, the concept 
towards an open space and rainwater concept gave 
the direction to have a high influence of the water 
being visible in the urban development. Opening the 
introverted central triangular to the water created 
a spacious harbor staircase. It is then being pulled 
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from both access roads and connects the main square 
with a striking wave pattern. Although under constant 
resistance, the change in the structural plan got 
spearheaded by the client, officials and the public to be 
in the new building laws.

Contextual Understanding
Creating a unique identity came next as open space, 
urban form and green spaces were made publicly 
accessible and diverse. This also allows the neighboring 
catchment areas to have usable public spaces, not just 
the immediate residents. In terms of design, the harbor 
square and stairs are the heart of the area in creating 
generous open spaces, but on the other hand, avoiding 
large-scaled unusable areas. The existing network of 
arcades and streets offers a prominent use as defining 
edges in the development (Zein, 2015).

Concept
The overall concept focuses on creating soft city 
spaces and street-scapes while at the same time, 
retaining and cleansing stormwater before releasing it 
to the river and harbor. 

Sustainable Solutions
Being in the vicinity of a river and former industrial 
zone, the site has faced various environmental issues. 
The architect and associates, pioneers in the use 
of water in urban design, managed to find clever 
and innovative measures where they made water, 
architecture and art come together in harmony. Some 
of these measures include:

Flood Protection Measures - In order to protect 
the port from potential floods caused by storms, 
the site is elevated by four meters from its original 
ground level. Landfill was performed by recycling 

Figure 92 - Artist’s rendition of the flourishing sustainable waterfront development. A 
special highlight and important green counterpart to the harbor square and stairs will 
be the park on the tip of the island.

Figure 93 - Harbor staircase: Identity is created through the local reference to 
landscape and water and invites citizens to a wide variety of uses.
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Figure 94 - As of 2019, this map shows the status of the buildings being constructed 
or already constructed. With a multitude of different functional spaces, the area 
would become a prime waterfront development.

rubble from the war and gathered debris from a dam 
construction project. 

Water and Soil Remediation - The soil of the port is 
highly contaminated with fuel oil and other polluting 
material, which is why a remediation plan was crucial 
for the creation of a clean riverfront. In an ongoing 
and phased process, use of innovative natural water 

treatment systems (like cleansing biotopes) are 
integrated into the park spaces, and new natural 
habitats are created for riparian (wetland-based) 
flora and fauna whilst proving refreshing green oasis 
for the city (Network & Zein, 2015).

Visual and Physical Connection to the River - The 
redevelopment of the port allows not only for an 
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aesthetically pleasing visual connection to the river, 
but also provides access to it. The river is linked to 
the city in this area through the many access points 
created by stepping terraces with benches and trees. 
Some of these terraces do not solely border the 
water, but also allow streams to cross their sides. 

Creating a Strong River Identity - The terrace located 
at the end of the port even follows in its design lines 
the movement of the water, as it is curvy and wave-
like rather than geometric. A strong river identity is 
also created by encouraging running and walking on 
the promenade along the water and proposing kayak 
and canoe activities (Network & Zein, 2015).

Fine Attention to Accessibility - The ecological 
infrastructure of the project is not the only thing that 
illustrates its sensitivity. Accessibility is also key in 
the design, as wheelchair ramps were introduced in 
some of the terraces (Network & Zein, 2015). 

Value in the Environment - There isn’t a singular 
definition or understanding about what sustainability 
is. To many, this notion brings to mind images of 
highly advanced technology that makes up for the 
loss of nature in the city. Landscape architects and 
urban designers define through their projects — 
as the design of Offenbach Harbor showcases — 
sustainability as progressive means that allow for the 
reinvention of a lost connection with the environment 
in the city (Network & Zein, 2015).

The social integration of the new district was and is an 
extremely important topic for the development society. 
As a result, anchor points were created early on, which 
give the new district character and identity. Students of 
the Hochschule für Gestaltung and other artists were 

Figure 95 - Enlivening the square with splashing water, but also with sound (drip trays 
begin to vibrate when the water hits them. 

Figure 96 - Temporary use: Urban gardening creates identity through social networks.
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given the opportunity in the Ölhalle or the Kressmann-
Halle to prepare them and organize exhibitions as 
long as the space was not needed. In addition, many 
information and participation procedures have taken 
place and continue to take place. A particularly 
exciting interim use is the provision of an area of about 
two hectares as urban gardens for the population. This 
courageous action was and is a huge success. 

The Offenbacher Projektentwicklungsgesellschaft 
(OPG) only provided the area and potting soil and 
the basic condition was not to build any permanently 
installed buildings. Within a very short time, containers 
and plants were brought by the population and 
vegetables, herbs and flowers were grown and a lively 
and growing temporary social sculpture was created.

A multiple participation procedure was made 
mandatory in connection with the planning. Children 
from the primary school were invited to develop motifs 
in clay, which will later be cast into climbing handles 
for a bouldering hill, in effect, creating something that 
would connect the children to this place permanently. 
Incidentally, this is also an important element to 
prevent destruction. Consisting of a water play area, 
a slide hill landscape for intensive movement and a 
climbing and swinging paradise, these many options 
garner the involvement of the residents around. 

Making the port’s past tangible was an important 
design element in all sub-projects. In addition to the 
preservation of the huge old blue crane, materiality 
plays a central role in the open space. 

The boat promenade along the south side of the harbor 
island also takes up the theme of the roughness of 
the former harbor. The embankment is fortified with 

existing large stone pavement, the concrete slabs were 
placed on the seawall and interrupted at intervals with 
wooden surfaces and benches, the railing is made of 
solid steel. 

This important connection from the harbor square 
to the tip of the island and between the parks is part 
of the footpath network. Walk along the island road 
across the island, or choose a shady and quiet path 
on the north side, diversity and choice is an important 
design criterion in order to create a livable free space 
and to connect the residents emotionally with their 
environment.

As far-sighted and consistent, the admirable decision 
is to not build on this fillet of urban development, but 
to preserve it for the general public. Here, beyond 
a culmination point of the development, the paths 
and roads begin to swing and dissolve practically 
completely towards the front tip of the island. The 
concept for the park is GREEN. The spacious lawn 
ramp above the parking garage winds into the park and 
creates an intensive interweaving of architecture and 
landscape. 

Watching ships or looking at Frankfurt’s city center 
becomes an experience at this point. Hopefully, a 
semblence of those special places that will ultimately 
mean home will emerge here.



104

Conceptual Cases
5.  Masters Thesis 
Southern Railway Corridor, 
Charleston, USA

Upper King Street 
District, Charleston, USA

Author
Se Jin Jang

Area
~22.8 hectares

Completion
S2012, as a Master Thesis 
in Urban DesignA

Overview
This student thesis done in 2012, focuses towards 
enhancing an existing district by making it into a 
more sustainable and mixed-use environment. This in 
turn leads to the concept incorporating the mixture 
of heritage and styles from the context, improving 
the quality of green spaces, providing a better and 
experiential pedestrian network and the expansion of 
the commercial activities. The intention of the author’s 
design is to make a representative block model where 
modern commercial and mixed-use building coexist 
with existing residential buildings, which preserves the 
early urban form of the area.

Objectives
The thesis develops the concept as an Urban Corridor 
- which in simple terms means a place which acts as a 
connector, linkage or node between two or major areas 
of a city. This linkage can be made and developed as 
activity/commercial centers, transit and recreational 
hubs, reinterpreted land-use and city zoning 
regulations and also as new residential areas. Many of 
the ideas represented in the thesis rely on changing the 
existing structure as little as possible, but also to add a 
layer of modern-ness into the mix. 

Concept
The Urban Corridor - environmental-based 
development including land-use, energy,water, social 

Figure 97 - King Street District Map 
- selection of the site is based on 
unchanged urban commercial block 
(contextual), little attraction (visual) and 
potential for an interconnecting and 
central space (design).
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Figure 98 - Residential, Commercial, Mixed-use and Public Buildings, Hotels and open 
space distribution in the site  circa 2010.

development - security, human-nature relationship, 
settlement catchments, and, cultural/recreational 
development - tourism, arts, entertainment, shopping, 
health and education. 

Brief History
The Charleston area stands as a historic symbol on the 
East Coast and is one of the oldest cities in America. 
A flourishing trade district, the area has since been 
a comfortable urban commercial environment with 
greenery and a variety of architectural styles in the 
residential context, which results in a unique identity. 
Till date, it maintains its centralized function with 
upcoming commercial developments. 

As good as the area represents the culture, community 
, tourism and the context, it is still surrounded by high 
crime rates, excess densities, traffic and deteriorating 
physical upkeep; issues which the sustainable urban 
corridor aims to provide an answer for.

Spatial Relationships
The area has had a history of being in use with 
changing land zoning since 1880s through now. 
Although the area has a diverse distribution of facilities 
and land uses, the residential area and the hotel have 
no discernible relationship within the context. The 
commercial and public use distribution enhances the 
street structure to some extent. 

The area has seen some contextual transformation over 
the years like the residential zone almost mixing with 
the hotel and commercial areas, diverse distribution in 
the mixed-use area over time, changes in block sizes 
(based on the American Block concept sizes) and the 
diminishing connection with the green spaces. 

Residential

Commercial

Mixed-use

Hotel

Public Buildings

Greens
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Figure 99 - Design Strategies developed for activating the district and developing 
the corridor and conceptual decisions. Ideas worked on interaction by using street 
sections. Final corridor design with block enhancements and sections. 
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Each block has been designed separately to 
incorporate multiple levels of student housing, mixed-
use housing, parks, walking paths, cross-connecting 
street networks, urban farms, public/commercial 
plaza and retail shops. As the final corridor design is 
achieved, different street sections show the changing 
nature of connections and functions in the area.

Inferences
Urban block design greatly influences the expansion 
and development of an area. For the possibility to 
have a diverse distribution, a sample block in itself 
should be a nodal structure comprising of various 
uses, connections, economic viability and to also 
be future-proof. The sustainable part of this case 
example is somewhat a hit-and-miss idea. The steps 
taken are from a master/structural plan standpoint, 
and they hardly show conservation (apart from a 
bit of architecture). More often than not, the city 
planning department would not take a experimental 
approach due to its limitations on how the density and 
population in the area would change over time, and 
they usually prepare towards higher densities.

The idea of a corridor could be a starting point in 
designing and evolving the land use in Viikinranta. 
It does need a strong and authoritative approach to 
meet the demands and visions of the citizens.

What makes a Sustainable Urban Corridor?
This case example shows the intent to create a new 
urban block addressing the issues towards walk-ability, 
eco-friendliness, the human scale, integration of the 
green with the built and an overall improvement in 
the perception of this area. The study towards urban 
corridors was also reinstated by looking at their 
developments in the American context as well from 
other areas. 

Contextual Analysis
Through the various studies undertaken (based 
on topography, climate, population, demography, 
household types movement patterns and block 
typologies, the opportunities to re-utilize interstitial 
spaces and unused structures (parking, storage etc). 
The image of the existing site conditions provides a 
brief overview on the bland and non-pedestrian nature 
of the area. This certain area is bound by two major 
streets which has high footfall, but needs interventions 
and overhaul to sustain it. The analysis makes way for 
the corridor to link under-utilized and vacant spaces, 
add amenities and develop a greener space within the 
larger residential and commercial nature of the area. 
The support towards existing urban structure and its 
extension into the neighboring fabric helps to enhance 
this public realm.

Final Corridor Design
The conceptual idea of the area is to have a series of 
connecting and transitional spaces, which also act as 
experiential interstices and develops into different 
inter-district neighborhoods - the green, the creative, 
the historic and the commercial. By reworking the area 
and concept, the existing block structure has hence 
been enhanced and improved by making available a 
variety of functions.
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6. Competition Proposal
Kaohsiung Port & Railway 
Station, Taiwan 

Kaohsiung, Taiwan

Architects
De Architekten Cie. 

Area
15.48 hectares

Status
Undergoing since 2012

Associates
Jason Lee and Patrick 
Koschuch 

Project Team
Raul Forsoni, Nam Dong 
Ho, Blanca Fernandez, 
Kasia Cielibala, Dariusz 
Florczak

Jason Lee and Patrick Koschuch (Project Team) 
comment - “With the myriad of cultural monuments, 
the complex adjacencies, and rich history of the site, 
we tried to envision a place which is both sensitive to 
the historical urban context and ambitious in terms of 
environmental sustainability and the transformation 
the existing urban morphology. We feel strongly that, 
as the economy of Taiwan, gradually transforms from 
its manufacturing and industrial past, to one based 
on cultural production and tourism, our proposal can 
make a significant contribution to the evolution of the 
city of Kaohsiung” (Saieh, 2011). 

Overview
In an open competition initiated by the government of 
Kaohsiung City, the winning urban design entry from 
the group comprised of De Architekten Cie., Jason Lee 
and Patrick Koschuch, have been selected to transform 
the derelict site of the old rail-yards and port station 
from a barrier between two important areas of the 
city (the Hamasen and Yancheng districts), into a 
connective piece of the urban fabric (Saieh, 2011). 

Objectives, Concept and Challenges
On the 15.5 hectare area, the objectives comprised of 
ambitious requirements - highlight and reinvigorate 
the existing cultural heritage (in this case the former 
function as a port and railway station), expansion 
of the city structure and to establish long-lasting 
connection between two important districts. 
A big challenge also exists in terms of the existing 

Figure 100 - The overall site plan view of 
the winning entry showcasing a unique 
response towards the context and 
application on the site, redistributing 
the built and the green to make a 
combinatorial land bridge.

Landscape
Rosetta Elkin of RSE 
Landscape 

Special thanks to 
Branimir Medic 
Malone Chang+ 
Yu-lin Chen Architects
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railway buildings which are to be a protected heritage, 
and a need to have a cohesive and experiential 
balance between revitalization and preservation. 
While introducing new developments on the site, 
transforming existing connections, the brief stated 
the area to be built in phases to become a unique 
sustainable-developed urban connector (Saieh, 2011).

Brief History and Context
Kaohsiung area is termed as a Special District (due 
to its importance over nautical connections) and its 
growth towards becoming the economic center and the 
largest city in south Taiwan. Based on an existing grid-
based city structure, the resulting infrastructure has a 
good and cohesive network of roads, railways, the built 
urban-scape and blocky green spaces. 

Although the site lies in the secluded edge towards 
the waterfront, its bounds with the Wanshu mountain 
creates an invisible boundary for the whole site. 

Figure 101 - Understanding the context and providing cross connection - extending 
the existing urban block and morphing it with the new program.

Adjacent to the port of Kaohsiung, the old railway 
station in the Sizihwan area is one of the most popular 
attractions Since the site has been existing from a long 
time, the extensive collection of rich historical and 
cultural artifacts make it a veritable area to become 
one-of-a-kind urban development, which is sensitive 
and future-proof.

Spatial Relationships
The main design idea is to analyze the existing 
historical rail patterns and utilize it further to develop 
the urban base. This provides opportunities for the 
development to spread through the context, maintain 
a very distinctive identity and also exemplify the 
strive towards a more sustainable urban planning. 
Pertaining to this, the development program includes 
an integrated mixed-use community structure that 
encompasses living, working and leisure within a 
compact city form and is complemented with a balance 
of civic and natural spaces (Saieh, 2011).
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Design Ideas
As developed in the proposal, new mixed-use urban 
blocks, commercial areas, renovation/restoration 
of industrial buildings (catered to artist studios and 
galleries), rail-yards, rail-lines and station buildings are 
to be interwoven with a new linear park. This program 
is basically an indoor/outdoor historical museum that 
portrays the industrial history of the area and city. With 
a combination of a museum-based program with the 
park, the program is able to efficiently and creatively 
reinterpret the objectives of historical preservation/
revitalization and environmental sustainability. 

Design Realization
The design of the park itself, draws from historical 
rail lines and prioritizes a continuous pedestrian and 
cyclists route along the parks length. Specifically, the 
landscape surface is organized in such a way that 
vehicular connections across the site never intersect 
pedestrian and cyclist traffic through the park. As such, 
an iconic element in the plan is the landmark land-
bridge, which combines multiple functions together.

For the perspective of urbanism, the ambition of 
the proposal was not to raze the site and start fresh. 
Rather, it aims to sensitively extend the existing urban 
block morphology onto the site with appropriate 
programmatic mixes (from fully commercial to fully 

Figure 103 - Stages of the conceptual development of the proposal. The site has 
successfully incorporated multi+use residency, adaptive reuse of existing industrial 
buildings and has preserved the landscape-cultural heritage of the place as well.

Figure 104 - A view that could be garnered from the interior residential spaces. 
Overlooking the context and reconnected towns.

Figure 102 - Linear perspective of the interaction of the site with the landscape, built 
form and the waterfront it represents and exalts.



111

Figure 105 - Showcasing how the concept sits together within the context and 
highlights the development as more of a park, rather than an urban-based island.

Figure 106 - Perspective showing the blending environment and the nature of urban 
development. The visual for the pedestrian-based indoor/outdoor green museum 
shows high levels of interaction.

residential blocks) based on their adjacencies and 
individual conditions. Furthermore, the envelope and 
orientation of the building volume of each block is 
intended to minimize solar heat gain, maximize cross 
ventilation through the block, and provide excellent 
views for all the occupants (Saieh, 2011).

The development is also inspired by the culturally 
and biologically responsive synergy between the new 
city urban fabric and existing old town Yen Chan 
district. Formed from a guiding principle of the idea 
to inspire a meaningful sense of community and a 
shared commitment for social and environmental 
responsibility, there is an introduction of a series of 
urban agriculture farming and historically integrated 
parks (Saieh, 2011).  

The strategy is to infiltrate and to conceal the 
community and biological diversity from the nearby 
Wan Shu mountain. It also reflects the historical 
transformation of Kaohsiung city from industrial city to 
a contemporary cityscape (Saieh, 2011).

As a conceptual idea of integrating the heritage, green, 
mixed-use development, response to the context 
and zoning of the urban program, the competition 
entry ticks quite many boxes. It also has the aesthetic 
element of being a subdued landmark in one of the 
most successful cities in Taiwan. 

When it comes to reinterpreting a part of the city in 
an existing context, this competition provides another 
solution towards linkage. As seen with most waterfront 
based development, it does not compete with the 
existing port, rather, exemplifies it.
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Generative Ideas
7. Alkmaar Housing 
Collaborative Project by 
Autodesk Research and 
Van Wijnen

Alkmaar Neighborhood, 
Netherlands

Client
Van Wijnen Groep

Year
2018

Project Team
The Living, New York 
David Benjamin (founder 
and principal)
 
Lorenzo Villaggi (project 
lead), Danil Nagy, Jim 
Stoddart, Dale Zhao, 
Damon Lau, Ray Wang, 
John Locke, AIA

Can Algorithms Design Buildings?

Overview 
Dutch developer Van Wijnen Groep had challenged 
The Living (an Autodesk Research Project) to apply its 
generative learning process at a new scale by creating 
a net-zero, affordable housing master plan for a 
lush street lined with trees, bike lanes, and modest 
Dutch townhouses in the city of Alkmaar, 20 miles 
north of Amsterdam, a vacant, overgrown a site in the 
Netherlands (Gerfen, 2018). 

An application of how deformations can work in a 
generative scenarios, the process uses the same basic 
algorithm to generate thousands of possible urban 
designs that it did to create the floor plans for the 
Autodesk MaRS office in Toronto and the structural 
system of the Bionic Partition for Airbus. The sub-
algorithms for each individual variable of this project 
are unique, in order to address the very specific sets of 
requirements (Gerfen, 2018). 

Historically, computational designers have flaunted 
their digital underpinnings with superfluous curves and 
other flourishes, but the schemes produced by The 
Living’s algorithms are largely indistinguishable from 
that of a human designer (Gerfen, 2018). 

Figure 107 - The site is a residential 
neighborhood of approx. 7,000 sqm in 
Alkmaar, Netherlands.

Client Team
Peter Hutten, Hilbrand 
Katsma, León Leeraar, 
Jelmer Frank Wijnia

Industry Expert
Sander Lijbers

Dynamo & Fractal 
Workflow
Anthony Hauck, Mike 
Dewberry, Colin 
McCronects
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Figure 108 - Description of design space showing five input parameters, definition of 
a single design’s geometry, evaluation of design through simulation, and two output 
metrics.

Figure 109 - For urban design problems, the generative design framework can aid the 
management and structuring of complexity through the definition of goals that can 
represent the interest of different stakeholders.

Looking at a particular scheme, the algorithm is 
not easily discern-able; that is, not every angle, 
measurement, and configuration that was tested 
thousands of times, is visible. Passing this type 
of Turing test feels like a new step forward for 
computational design.

Objectives, Concept and Challenges
The Alkmaar Housing commission, which is still in the 
design phase, requires The Living to use the client’s 
largely prefabricated housing stock, while optimizing 
goals for views, variety in public space, solar gain, cost, 
backyard size, program, and profit. 

The project aims to integrate afford-ability and net-
zero construction in the generative design process, 
since they usually demand their own sets of deep 
calculations (Gerfen, 2018). 

To show the utility of this workflow, two important and 
competing goals were considered, each representing 
the desires of different stakeholders in the project - 
the first is the cost and revenue of the development 
project, which is important for the developer, and 
the second is the potential energy generation of solar 

panels attached to the roofs of each building.
With the described objectives, the project kept in mind 
environmental concern, energy generation profit for 
future home owners and also shed some light on the 
potential trade-offs between design goals.

Process and Workflow
The methodology followed a streamlined process of 
modeling, adapting and evaluating design goals, spatial 
analysis and optimization (Nagi et al., 2018).

1. Modeling the Space
Several constraints and requirements were gathered 
and have been grouped into two main categories: 
site constraints and program requirements. Site 
constraints define those restrictions that are derived 
from local building code and existing topographical 
features, while program requirements synthesize the 
developer’s programmatic goals for the project.
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The site constraints:
1. Defined site boundary

2. Fixed orthogonal unit orientations to the 
existing streets

3. Building height - 5 floors in the south and 3 
floors in the north

4. A minimum of one access road to the West and 
the South
 
5. Parking lots need to be at least 5m away from 
road intersections

6. Only same house unit types can be adjacent to 
each other and can aggregate only laterally

The program requirement:
1. At least 3 single houses TYPE A
2. At least 4 single houses TYPE B
3. At least 2 single houses TYPE C
4. Minimum of 3100 sqm of units

Figure 110 - The geometric system and process of creating the neighborhood - 

(1) create mesh from boundary 
(2) generate streets and smaller neighborhoods 
(3) subdivide into lots for placement and amount of units
(4) identify optimal placement of housing units
(5) place apartment buildings

Figure 111 - Comparison of designs at performance extremes.
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2. Design Goals
The project has a focus on two main goals - the 
profitability of the project for the developer, and 
the potential solar energy that can be captured 
by the roofs of the residential buildings. These 
goals represent the competing desires of two 
major stakeholders in the project - the developer 
who wants to maximize profits, and the future 
homeowners who will benefit from the solar energy 
collected by the buildings.

3. Design Space Analysis
Sampling the design space evenly along the most 
critical parameters of the model provides a base 
visualization.  In this case, on analyzing the single 
avenue parameter and two of the street parameters, 
pair plots are created to visualize the value of the 
two output metrics (developer profit and captured 
solar energy) for different parameter settings as 
colors or height fields. 

These plots allow to study the response or sensitivity 
of each parameter to each metric, and to understand 
the range of the design space as well as its internal 
structure.

4. Design Optimization and Results
To generate the final design solution a Genetic 
Algorithm based on the NSGA-II algorithm is used to 
find designs within the design space, which maximize 
the values of the two objectives. The optimization 
trial made 200 generations with 200 designs in each 
generation. 

The initial population of designs gets seeded with the 
200 top performing designs from those generated 

Figure 112 - Description of two metrics, development profitability (a) and potential 
for solar gain (b). Box plots showing response of each output goal to variations of the 
input parameters.

for the design space analysis. Looking at the best 
performing designs, it can be surmised that most 
have utilized linear arrangements of single houses 
and apartment buildings with very few long roads 
cutting across the site (Nagi et al., 2018). 

Intuitively, this allows for a maximum packing 
of units while minimizing the cost of road 
infrastructure. From the full set of designs, three 
have been chosen which represent three different 
strategies for laying out the lot. 

Further resolution within the designs represented the 
best of both human intuition and computer-driven 
design exploration, and results in a neighborhood 
design which is both novel and high performing (Nagi 
et al., 2018). 



116

Key Inferences
Although the results of this project have been 
encouraging, the application of Generative Design to 
the urban scale requires further research and testing. 
Since being highly experimental, future opportunities 
could include the integration of additional design 
metrics that are critical for planning at an urban scale 
such as user comfort, safety, and traffic (Nagi et al., 

Figure 113 - Some of the many results of the Evolutionary process.

2018). These metrics can expose even more of the 
complexity of urban design to the Generative Design 
process, leading to design solutions which are both 
highly functional and go beyond the intuition of human 
designers alone.
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Figure 114- Design space visualization 
with plot x and y axes representing 
input parameters and z-axis and color 
representing averaged values of output 
metrics. The optimization also offers 
three possible solutions for application.
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8. Integrated Parametric 
Urban Design
Master Plan in Vienna

Zwischenbrucken 
Neighborhood, Vienna

Designers
Collaborative project by 
AIT Austrian Institute of 
Technology and 
Bauhaus-Universität 
Weimar

Year
2019

Project Team 
Theresa Fink
Reinhard Koenig

Collaborative project by AIT Austrian Institute of 
Technology and Bauhaus-Universität Weimar

Overview 
By 2050 an estimated 70 percent of the world’s 
population will live in mega-cities, with more than 
10 million citizens (Renner 2018). This growth calls 
for new target-oriented, interdisciplinary methods 
in urban planning and design in cities to meet 
sustainable development targets. In response, this 
paper exemplifies an integrated urban design process 
on a master plan project in Vienna. As contemporary 
urban design requires an understanding of the various 
and diverse parameters of the realm, it also requires a 
specific knowledge about the workflow and processes 
which could be used to consolidate these parameters 
for a city or an area (Fink & Koenig, 2019).

The suggested methodology from the project is 
applied as a case study in the 20th district of Vienna, 
the northwest station area, and integrates the 
cultural, social and urban qualities of the city. The 
demonstration project is a 44 hectares mixed-use 
neighborhood in a central location where the strategy 
is to replace the existing structure of the northwest 
station by a new development based on guidelines that 
were developed in a competition back in 2008 and 
adapted in the year 2016. 

Previous Research (along similar lines) 
From the research pursued by the Urban Strategy 
playground research group at the Chair of Architecture 

Figure 115 - Locating the neighborhood 
in Vienna. The Zwischenbrucken area 
has a de-used railway and industrial area 
(Brigittenau) which has been chosen for 
this experiment.
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informatics at the Technical University of Munich, 
development of a tool box - DeCoding Spaces had 
been developed.  Containing a variety of analysis and 
generative components, data layer integration and 
climatic approaches, It works as a precursor, and can 
be further improved with a holistic framework.

Objectives, Concept and Challenges
The objective is to investigate the potential towards 
a holistic, digital, urban design process aimed at the 
development of a practical methodology for future 
designs. Although squarely aimed towards architectural 
competitions for quick decision-making, generation, 
evaluation and comparison different designs and 
scenarios is viable towards other urban level projects 
as well (Fink & Koenig, 2019). 

With some modifications, this in turn has integration 
within the cultural and common practice of the place 
(Vienna) and can be utilized in any modern scenario.
 
Design Methodology
The presented urban design process includes analyses 
and simulation tools within Rhinoceros 3D and its plug-
in Grasshopper as quality-enhancing mediums that 
facilitate the creative approaches in the course of the 
project. The process involves six major steps (which 
can be also combined as a feedback loop) and are 
envisioned as:

1. Urban Analyses
2. Concept Development
3. Design Development
4. Simulation & Analyses
5. Design Evaluation
6. Visualization

Figure 116 - Methodology steps include - 
1. Urban Analyses
2. Concept Development
3. Design Development
4. Simulation & Analyses
5. Design Evaluation
6. Visualization

These graphs show the attractiveness of 
the location based on spatial analyses 
in relation to the proximity to amenities 
in public transport, educational 
institutions, local supply and culture.
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1. Urban Analyses
Includes the processing of geodata and spatial data 
spatial analysis that provides traffic flows, the mix of 
uses, micro-climates, and human-centered metrics. 
The objective is to integrate the analysis of designs 
in different disciplines such as climate, usage, and 
spatial quality. Besides classical urban analyses 
the proximity, variety, and density of amenities 
influences the urban attractiveness. 

Network Analysis - an analysis of space syntax is 
executed on the existing and planned street network 
to compare the impact on centrality and closeness 
results. As a result of these studies, the connectivity 
of the scenarios and block layouts could be 
evaluated (Fink & Koenig, 2019).

2. Concept Development
The integration of a new design in an existing urban 
structure is challenging due to the consideration of 
existing streets, blocks, and nodes. The guideline 
proposed in 2007 by Magistrat 21 of the City of 

Figure 117 - Graphical illustration of the Master Plan in Vienna.

Vienna calls for the space requirements for mixed-
use with 70% allocated to housing. 

3. Design Development
At the start of design development, various 
residential typologies are tested for their 
performance in terms of solar radiation, pedestrian 
comfort, outdoor visibility, and optical integration in 
the neighborhood.

Residential Typology - this definition generates an 
urban residential block layout and supposed to be 
applied on a property outline while offering several 
parameters to create the geometry. This outline 
can be further divided into different parcels. These 
parcels form a subdivision of the property outline 
and are the geometric input for creating the building 
outlines of the typology (Fink & Koenig, 2019).
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Figure 118 - On-screen indicators for design scenarios are displayed as live and 
editable feedbacks. Parametric input parameters for residential typology generation 
are illustrated. 

The input parameters for the building cluster are 
density in numbers [density], or manually defined 
minimum and maximum floor height [min_floors] 
[max floors], a seed for the height variation within 
the buildings [seed], the floor height [floor_height] 
and the base height which defines the ground plane 
of the building [base_height]. 

4. Simulation and Analyses
The simulation capability of Grasshopper models 
allows fostering the complexity of design variants. 
The tools include Honeybee, DeCoding Spaces 
and Envi-Met, that are used to evaluate the 
designs regarding the key parameters in geometry, 
accessibility, visual integration, and environmental 
performance (Fink & Koenig, 2019).

Geometry - To describe the urban morphology of the 

scenarios, the building coverage ratio (BCR), average 
building height (BH), and compactness (C) were used.

Accessibility - The analysis of the real walking 
distances to the closest public transport stops are 
tested using graph analysis via the DeCodingSpaces 
Toolbox. As a result, the use-distribution layout has 
undertaken some relocation of amenities to provide 
a good balance infrastructure across the property.

Visual Integration - The visual integration analyses 
express the perception on eye level on open space 
and the views from the windows. The isovist analysis 
component by DeCoding Spaces is used and includes 
various other output parameters (e.g. visible area) to 
explore the public realm for pedestrians. 
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Environmental Performance - To evaluate the 
environmental performance of the typologies, the 
solar radiation analyses, and the outdoor comfort 
calculation are executed using the libraries Ladybug 
and Honeybee within the Rhinoceros 3D and 
Grasshopper workflow. Additionally, micro-climate 
and CFD simulations were executed in Envi-
Met, whereas the simulation file is written straight 
from Grasshopper and evaluation results read back 
into the design definition (Fink & Koenig, 2019).

Solar Radiation - First, the solar radiation studies are 
carried out using the plug-in Ladybug. The results 
of these analyses are processed graphically and as 
solar hours per year on the buildings envelope.

Outdoor Comfort - The simulation of outdoor 
comfort in the public realm is simulated in micro-
climate models, energy performance, and fluid-
dynamics of winds (Fink & Koenig, 2019). 

5. Design Evaluation
The assessment for the design proposals facilitates 
to achieve a high-value urban design. The box plot 
figure that illustrates the evaluation matrix for six 
different typologies was created using the data 
analysis component and represents all simulation 
results. The comparison of varying performance 
values within the parametric design surface in 
diagrams enables the targeted adaptation of 
parameters during work and avoid switching 
between various applications.

Design Explorer - In addition to a numerical result 
evaluation and illustration, an open source online 
tool for exploring design spaces by Core Studio, the 
Design Explorer, is deployed. The interface allows 

the visualization and filtering of design and group 
iterations that are related or scattered across the 
possibility of space. CSV-files (Comma Separated 
Values), images, and spectacle models are generated 
in Grasshopper and used as input for the design 
space data (Fink & Koenig, 2019).

6. Visualization
Generally, graphical representations of on shortlisted 
design can be seen in a graphical representation. On 
the contrary, different stakeholders might need a 
diverse representation to understand and experience 
a design proposal. Thus, after filtering the scenarios 
and reducing the number of possible solutions, a 
suitable presentation of the results is needed. To 
provide on-line access to the proposed geometry is 
recognized as an easy way to share information with 
clients, stakeholders, and citizens. Mapbox provides 
building blocks where locations and features can 
be added in a developer-friendly interface. Further, 
this open source tool allows the visualization of 
properties in 2D and 3D volumes to facilitate an 
understanding of size-able geographic data. 

Conclusions
The use of digital tools and methods can increase the 
planning efficiency and variety. Likewise, the influence 
of the designer is particularly needed in the phase 
of concept development and design development. 
Therefore, understanding the cultural and historical 
aspects of the site in combination with the analysis 
results is necessary to obtain an excellent design 
concept (Fink & Koenig, 2019).

As can be seen, the work with the parametric plug-
in Grasshopper offers numerous advantages in the 
generation of various design case studies. The flexible 
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Figure 119 - Box plot representation of simulation results in normalized scale for 
different typologies.

way of working and the handling of large amounts 
of data are only two of them. Importing data from 
different systems and switching between various 
applications and formats is a challenging task that 
requires further investigation and improvement.

This suggested workflow reveals a high potential with 
the implementation of digital tools. Another advantage 
of this step by step process is the possible computer-
human interaction that allows accessing this framework 
at any step (Fink & Koenig, 2019). 

Ultimately, the established parametric methodology 
includes currently available digital tools, plug-ins, 
and data sources, but is planned to be enhanced by 
the integration of machine learning and optimization 
processes as a next level (Fink & Koenig, 2019).  

Furthermore, cultural aspects can be considered 
through the involvement of citizens. Participation 
platforms, tools, or applications can be developed and 
incorporated into this process to address and screen 
citizens’ needs.

The application of digital tools within the urban 
planning process is state of the art, in business and 
research. Towards an efficient workflow in the future, 
open source tools can be considered as a driving force 
to support the research. 

Finally, due to a large number of different analysis and 
simulation tools available with strongly fluctuating 
performance, benchmarking with a focus on 
application and result quality is essential. Therefore, 
the development of a strategy for interdisciplinary 
data exchange is considered as an enrichment to this 
methodology (Fink & Koenig, 2019). 
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Category 1 - Primary Examples based in Helsinki Category 2 - Secondary Examples from Europe Comparative Factors

Aurinkolahti, Finland South- West Hertonniemi, 
Finland

Bosco Verticale
Italy

Off enbacher Hafen
Germany

General Information

Architect/Designer

Year

Location

~41 hectares

City of Helsinki

Ongoing since 2000s with small 
upgrades and improvements
Vuosaari, Helsinki

~180 hectares

City of Helsinki

Finished till 2019, extensions 
planned till 2030
Herttoniemi, Helsinki

~36 hectares

Boeri Studio

Opened in 2014

Milan, Italy

~30 hectares

Atelier Dreiseitl

Completion ongoing, Phase 1 
completed
Frankfurt, Germany

Main Concept and Objective of 
the Design Idea

What makes it stand out from 
the rest?

Context and Urban Character

Functional  Choices within the 
Context

Special Features and 
Development Choices

The main goal was that the low-
income social fabric of Eastern 
Helsinki could be balanced 
by building a high quality 
apartment building area for 
high-income residents. 

At the same time, Vuosaari’s 
image that had been dominated 
as being rental-oriented would 
improve.

The area plan focuses more 
towards urban consolidation, 
maintenance of natural and 
built heritage, improvements 
of public mobility (pedestrian,  
cycling, shoreline routes 
and light public transport 
linkages), urban furnishings and 
development of street facilities 
in the coming decade.

The idea is of a “home for 
trees that also houses humans 
and birds”, defi nes not only 
the urban and technological 
characteristics of the project but 
also the architectural language 
and its expressive qualities.

The overall concept focuses on 
creating soft city spaces and 
street-scapes while at the same 
time, retaining and cleansing 
stormwater before releasing it to 
the river and harbor.

A man-made canal next to a 
huge natural area, working in 
conjunction with new residential 
units lends a balanced urban 
ecosystem.

Guided towards future 
improvements and public 
quality, distributed into three 
distinct areas with interventions 
for each.

Vertical urbanism with 
ecological sustainability (or a 
vertical forest).

Reuse of old industrial land and 
harbor area as new public and 
urban domain.

Emphasize the balance between 
the green with emerging built. 
Recreation and access as major 
facilities.

Multiple levels of connections 
- ecology, business area, old 
manor area and small residential 
areas nearby.
Primarily mixed-use.

Relation between the human and 
ecology.
Limiting urban sprawl with 
vertical distribution.
Redefi ning a cityscape with 
biodiversity.

Harbor and canal industrial 
area, other residential areas.
Accessible green areas.
Public multi-use plaza and 
waterfronts.

The Uutela canal is a redefi ning 
feature.
Strong opinions against new 
construction, rather provide 
cycle and walking routes.
Involving water (canal) for 
various uses.
Strong public opinion towards 
residents’ needs and wants.

Less building, more maintenance 
and rehabilitation. 
Not planned for development, 
more towards qualitative 
additions for residents.
No additional building. 
Better pedestrian, public and 
walking connections.
Public opinion for guided 
interventions.
Preserving heritages.

Humans, forest and birds living 
together.
Seasonal facade changes colors.
Furthering the study of urban 
ecology.
Every home has a forest.
Urban natural reserve - 
reinvigorate existing fl ora and 
fauna.

Flood protection measures 
taken.
Water and soil treated with 
biotopes.
Identity and accessibility in 
Frankfurt’s urban fabric.
Rebirth of dying and de-used 
areas.
New regulation changes for 
better urban future.
Participatory approach to urban 
furnishings.

Decoding the nature of Urban 
Fabric

Proximity of the chosen sites 
towards transportation routes, 

water bodies and vegetation.

Overall image showing the 
balance between built, green, 
water and public areas within 

the context setting.
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Category 3 - Competitions & Students’ Works Category 4 - Parametric Approaches in Urban Design 

King Street Corridor
USA

Alkmaar Housing
Netherlands

Kaohsiung Port
Taiwan

Parametric Urban Planning 
of Vienna

~23 hectares

Thesis by Se Jin Jang

2012

King Street, USA

~4 hectares

Van Wijnen Groep

2018

Alkmaar, Netherlands

~16 hectares

De Architekten Cie

Ongoing since 2012

Kaohsiung Port, Taiwan

~10 hectares

Collaboration of AIT Austria & 
BUW Weimar
2019

Vienna

The Urban Corridor - 
environmental-based 
development including land-
use, energy,water, social 
development - security, human-
nature relationship, settlement 
catchments, and, cultural/
recreational development - 
tourism, arts, entertainment, 
shopping, health and education.

Aims to integrate aff ord-ability 
and net - zero construction in 
the generative design process, 
since they usually demand their 
own sets of deep calculations.

Aim to highlight and reinvigorate 
the existing cultural heritage (in 
this case the former function 
as a port and railway station), 
expansion of the city structure 
and to establish long-lasting 
connection between two 
important districts.

Investigate the potential 
towards a holistic, digital, 
urban design process aimed at 
the development of a practical 
methodology for future designs.

Diverse context with changing 
land zones.
Scarcity in green spaces for 
public use.
Reinterpretation of urban block.

Looks at the viability of two 
distinct controlling factors in 
building / urban design and tries 
to fi nd a balance.

Reinventing the waterfront, a 
disused railway station and new 
urban growth.
Indoor vs outdoor historical and 
ecological museum.

Technology inspired future 
urban expansion with a focus 
on the methodology of creating 
such developments (aimed at 
competitions).

Commercial / activity center 
linking context.
Environment based 
development and mixed-use 
typologies. Accessible green.

Net-zero, aff ordable housing 
master plan for a tree-
lined street bike lanes, and 
townhouses.

Interplay of new mixed-use 
urban blocks, commercial areas, 
renovation of industrial buildings 
railway buildings with a new 
linear park.

Processing existing geo-data to 
form a new urban fabric.
Attractive-ness due to railway 
station and amenities nearby.

High potential of development 
towards multiple uses.
Replicable model.
Design in sections.
Reuse pavements and pathways.
Transitional design, emphasis on 
mobility.
Solution towards density 
problems by multiple usage 
scenarios of same buildings.

Using existing prefabricated 
housing stock infrastructure, 
while optimizing goals for views, 
variety in public space, solar 
gain, cost, backyard size and 
profi t.
Geometric and simple process 
of creating a neighborhood 
design for simulations.

Historical and ecological 
preservation.
Connection between two major 
districts.
Example of a city - within - a - 
city urban structure.
Multiple levels of conservation 
and urban redevelopment.
Properties of a distinct 
landmark.
Not completely new, but 
evolved.

Methodology based approach 
with a feedback loop.
Typology, climate, accessibility, 
comfort and views are taken into 
account as well.
Using MapBox to gather public 
opinion on the design ideas.
High number of useful 
parameters utilized, for a guided 
design and planning process.



126

Few Negatives

Climatic Considerations (if any 
taken in the example)

Urban Sustainability and 
aesthetics

Ecological, cultural and 
environmental Sustainability

Cross connectivity within the 
context

Human - Urban Interaction and 
other Characteristics

Material usage and inferences

Public Space and Scale within 
Context

Part Plan for scalable visual 
comparison

Growth uncertain. 
Possible gentrification.
Too much tourism.

Limited expansion.
Misuse of green areas.
Contextual development is 
varied.

Too much maintenance.
More structural materials.
Active sustainability.

Extensive preparation.
Changes towards bye-laws can 
be conflictive.
Loss of public interest.

Focus towards a small scale 
micro climate.

Not applicable. Reduction in noise and air 
pollution.
Micro climate surrounding the 
area.
Seasonal facades.

Water and soil recycling only.

Popular spot for citizens in the 
summer, needs functions for 
winter season. 
Unique aesthetics with the canal 
-  one of a kind.

Revitalization of the street and 
urban networks and greens. 
Maintained urban, cultural and 
ecological heritage.
Better urban services.

Renewable energy - solar, and 
wastewater filtration systems.
Foliage provides natural shade 
and temperature management.

Use of cleansing biotopes.
Flood protection by elevating 
the site.
Ramps for accessibility.

Balance of the built with the 
water and the green. 
Lower building heights for 
optimum heat / solar gain and 
views around.

Improved and condensed public 
transit, walking and cycling 
routes.

Currently has a humane design 
approach with eyes on street, 
but few child-friendly zones.

Use of light colors enhance the 
overall environment with the 
green and canal. 
Public streets are paved, but 
require more tree shade.

Major public space is the beach, 
canal and the park. 
Smaller parks located but not 
get used much due to less trees.

Maintained urban and ecological 
heritage.
Integration with coastal route 
and water management.
Improved recreational and 
sports facilities.

Condensed urban form.
Integration towards Viikintie.
Backdrop to the business 
district.

“Human” input based area plan. 
Road and street safety still a 
concern.

Utilizes era-specific materials 
and colors (with respect to the 
manor area).
Looking at using new and 
sustainable materials in future.

Revitalizing existing parks, play 
areas and disappearing manor 
courtyards.
Urban squares and sports 
facilities.

Maintained urban and ecological 
heritage.
Irrigation using recycled water 
and nutrients.
Improved recreational and 
sports facilities.

Similar tall buildings nearby, but 
none like it.
Additional advantage of nearby 
railway station. 
Faces a huge public park which 
gives contrast to its form.

More reserved interaction with 
nature, like a scaled tree house.

Syncopation of the white slabs 
with the green trees.

No real urban public space, just 
proximity to a park/plaza.

Welcomes all types of housing 
typologies.
Extensive student participation 
in design.
Urban gardens for vegetables, 
herbs and flowers.

Interconnecting bridges with 
footpaths.
Promenade for walking, 
connecting the greens.

Identity is created through the 
local reference to landscape and 
water and invites citizens to a 
wide variety of uses.

Diverse material usage reflecting 
building types.
Old industrial crane as a 
reclaimed heritage component.

Temporary usage of plazas - 
gardening, exercise, sports etc.
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Limited approach. 
Misses out ecology.
Highly context sensitive (for a 
linear area).
Too urban a context.

Needs additional design metrics 
at an urban scale such as user 
comfort, safety, and traffi  c.

Design changes during 
construction.
Simplistic grid extension.

Time consuming and technically 
intensive process with high 
variations.

Not applicable. Only looks at optimizing solar 
gain.

Envelope and orientation of 
volume is intended to optimize 
solar heat gain, cross ventilation 
and provide views for all the 
occupants.

Micro climate, outdoor comfort, 
solar radiation and wind analysis 
for an informed simulation 
model.

Extensive preservation and 
usage of existing infrastructure.
Nodal nature of intersections.

Three housing types within 
defi ned areas and green 
adjacencies.

Urban agriculture farming and 
historically integrated parks.
Organic vertical developments.
Natural linkages.

Pedestrian spaces from 
optimization.
Refl ects an evolution of existing 
urban fabric.
Variation by heights and 
compact-ness of the structure.

Not applicable.

Corridor serves as a multi-use 
connector between various 
context points.

Sections highlight how various 
building and street dimensions 
interact within the corridor.
Increased footfall through the 
corridor.

Not applicable.

A block in itself can be a nodal 
structure comprising of various 
uses, connections, economic 
viability and to also be future-
proof.

Not applicable.

Singular neighborhood entity, no 
contextual connections.

Simple neighborhood design.

Prefabricated infrastructure 
from the developer.

Not applicable.

Non-intersecting vehicular roads 
with green and pedestrian.
Conceal community and 
biological diversity.

Does not compete with existing 
port.
Linkages to create a 
contemporary cityscape.

Living, working and leisure 
within a compact city form.
Housing for population and 
economic boom.

Green roofs and urban farming 
techniques.

Waterfront development with 
many tiers of urban sensitivity.

Not applicable.

Integrating paths into the design 
area.
Relocation of new and existing 
amenities for better walkability.

Focus on eye level and street 
level visual perception.
Keeping the building heights to 
an accessible scale.

Not applicable.

Not applicable.
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Inferences for Design 
Directives
With the examples, a certain urban scale has been 
maintained to have an overall viewpoint. Much of them 
provide a major outlook towards possibilities that can 
be utilized in developing the Viikinranta site. While the 
examples are from varying contexts, they have been 
chosen to be generally linear in development and have 
some urban / ecological / marine based proximity to 
interact with. Another influencing factor has been good 
connectivity around an through these sites, which aid 
towards public transit, vehicular, pedestrian movement 
and cyclability, further improving commute times and 
walkability. 

Showcasing the variations in density and fabric of 
the areas, these examples find various connecting 
points between the theoretical and simulation-based 
frameworks. The culminating matrix above also 
highlights some factors that have been at the forefront 
of the case exploration. Some important findings are:

Developing a Positive vision towards the Site.

Signify existing Ecological and cultural heritage.

Urban reuse, redevelopments and transformations 
can be both horizontal or vertical sprawls - 
probability to combine existing infrastructure with 
the new in some form.

Division of the area into districts for better 
utilization and zoning of functions - Mixed-use, 
commercial, boulevards, retail, industrial and public 

spaces which are accessible and allow further 
growth. This should also be able to involve more 
newer amenities and services in and around the site.

Connections to the context are vital in place-making 
- use the natural reserve, Old Town area to create 
value. Avoid too much interference or connection to 
the reserve to prevent misuse, endangerment and 
pollution.

Redevelop the small canal and paths around it - 
incorporate vantage points, pathways and other 
services for recreational uses.

Distinct parameters - both for digital and analog 
design have to be determined for conceptual design 
evaluation and further refinement (can consist of 
climate, energy, movement etc).

Redefine and develop street level perspective, 
furnishings and scale - accessible, safe for 
pedestrians and offer street level infrastructure for 
rest, shade etc. Boulevards and urban pavilions, 
interconnect the context and the natural reserve. 
Have the Pedestrian, cycling and public transport 
routes intersecting as nodal points

Revitalize the area from a dis-used industrial area to 
a contemporary and sustainable cityscape.

These reflections from the case studies have been 
specifically keeping their integration in the overall 
design development of the site. The following ideas 
also provide an outlook into the bigger vision that 
the development authorities can employ in the 
redevelopment of other similar industrial  / residential 
areas which would be developed in the future.
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Emphasis on the Balance 
between the Green and 
Built Areas.

Reinvigorating the existing 
base infrastructure, 
rather than complete 
rebuild.

Public opinion 
is necessary for 
better guidance and 
interventions for the site.

Emphasis on the Balance 
between the Green and 
Built Areas.

Process which reduces 
time constraints and 
offers multiple agencies to 
integrate within a model.

Identity and accessibility 
for new fabric - rebirth of 
dying and unused areas.

Possible spaces for 
temporal usage 
throughout the year.

A Landmark - Connecting 
Urban Corridor - a hub 
which ties the context 
around it.

Utilize a simple and 
geometric process of 
creating a neighborhood 
design for simulations.

Micro-climate, outdoor 
comfort, solar radiation 
and wind analysis, 
amongst more for an 
informed simulation 
model.
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The sixth chapter looks towards collating all the findings from the 
background, literature, understanding of the site (analyses) and inferences 
from the case examples towards a development vision / concept for the 
site. While most part of this thesis has been towards understanding a 
process, this chapter looks at how the generative approach can be applied 
in the region with a real-time applicability at hand. This chapter would 
also portray some pre-design iterations done manually to gauge the 
effectiveness of generative processes in the site.

Chapter 6
Development
Design Concepts
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Design Development

The culmination of all the previous chapters lead 
towards formulating a distinguished framework on 
how and where the application of generative design 
could be fruitful in urban planning and design. The 
application of such a holistic process garners a detailed 
dive into also identifying the stakeholders who would 
be instrumental in shaping the way design processes 
are applied in real scenarios. Since there are many 
factors that could be controlled and are instrumental 
in shaping an urban fabric, some considerations 
have been taken explicitly to combat over design and 
overuse of parameters in the process. Simply put, it 
would be highly complicated, easily overlook-able and  
hard to get a bigger picture if at all every parameter is 
utilized in the design. 

This chapter also lays down foundations for limitations 
that are applied in the design process to curtail the 
aforementioned apprehensions of generative design. 
Apart from gathering diverse design pointers, the area 
program of the site has been and improved / modified 
to keep any future connections and developments that 
might occur. These limitations also set standards so 
that the application does not rely heavily on the user’s 
/ designer’s command and expertise of the digital tools 
for design. While taking into account the stakeholders 
for the process, they have been specified distinct roles 
and those translate into the vision for the site as well. 
With the site having major proposals being built in 
the coming future, care has also been taken to negate 
any intersections within them that are unnecessary. 
The design guidelines are applied towards various 

Introduction and Guidelines

contextual and program-based aspects of the site. 
An overview of the design responses incorporated are 
given towards each of the major stakeholders.

Towards Site and Context
1. Identifying the VIIMA stop as a non-designed 
intersection which feeds towards the site.

2. The Ridge area next to the existing power station 
has been left untouched for the current proposal. 
The upcoming development of the new Water 
Treatment Plant over the Ridge area has not been 
taken into account.

3. The roads and the streets bounding the site have 
been given an optional referenced design upgrade 
to accommodate future services that would be put 
under the roads.

4. The main motorway currently still retains its speed 
limits and has not been parametrized in the design 
process but acts just as a contextual marker.

5. Height restriction of the designed buildings has 
been maintained to be not more than 8.

6. Contextual connections have been derived majorly 
from the Old Town, Viikinmaki, Viikintie, the Natural 
Reserve and some from existing areas of interest 
around the site.

7. The noise from the motorway cannot be easily 
reduced. The design tries to do that by applying 
larger volumes in proximity to the roads.

8. The canal is redeveloped manually with response 
to the topographical analysis of the site.
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Towards the requirements of Helsinki City Master Plan
1. Existing master plan zoning has been slightly 
modified to fit the design context better and to utilize  
better density distribution.

2. Specified green areas are not mentioned in the 
master plan. The design proposal gives integration 
within the existing infrastructure.

3. The proposal also maintains the already existing 
ground infrastructure )buildings can be taken down 
and re-purposed, but the foundations and base land 
has been utilized as much as possible.

4. Incorporating the future expansion of the BAANA 
and Seaside Routes have been kept within the 
proposed street design. The site has been made be 
fully utilized by bicyclists and pedestrians taking any 
possible thoroughfare.

5. The density efficiency requirements of the master 
plan changes from 0.7 to 1.8. This means a major 
increase in the built volume that is incorporated 
within the design.

Towards Quality and Site Perception of existing and 
incoming residents

1. As the site lacks in interior green spaces, the 
design allows for additional green areas within the 
site. There are smaller bounding greens which have 
been retained and re-purposed towards recreation.

2. A portion of the site is delineated towards 
future expansion towards the Viiki campus and the 
Pihlajisto area offering avenues for growth.

3. Intermediary services are allocated within the site 

for easy access to everyday groceries, cultural and 
recreational needs. 

4. Towards urban quality, the approach has been to 
offer accessibility to a wide demography (including 
seniors and children) by limiting slope changes as 
much as possible. 

5. An important aspect of the design proposal would 
be to derive multiple options as a first starting point 
of design, which can be reviewed by the public for a 
better integration within the site.

Towards the Designers’ Outlook and Intents
1. The context has been thoroughly analyzed to offer 
a balanced distribution of zones and building types.

2. The contextual fabric has been incorporated into 
the design proposal to aid the district-ness and 
place-making qualities of the site.

3. A simple geometrical and volume-based approach 
is utilized to offer the stakeholders to visualize 
multiple possibilities of volumetric distributions.

4. Few manual design developments have been 
incorporated in response to the canal, the natural 
reserve and the de-used industrial area.

5. A probable overhead connection has been 
manually established to offer unhindered access 
throughout the site at various levels.

6. Any parking plot on the surface have been taken 
into the basement, but some street level parking is 
still available towards industrial, recreational and 
commercial areas.
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Chart 2 - This flowchart represents the overall framework and design decision in 
general. This provides the first vision statement towards the site and context.
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Towards Parameters and Generative Design 
1. The digital tool has been used in its nativity 
without using special plugins to ease the 
understanding of the design process. Care has been 
taken to reduce and simplify the model for the  
capacity and capability to run heavy processes.

2. A singularly chosen model cannot contain all the 
possible simulations – necessary improvisations have 
been made based on just using green areas and solar 
gain to provide optimizations.

3. The sustainability aspects of the design have been 
done from the designer’s end, but have been kept as 
basic as possible.

Based on these, the modeling and simulation process 
can hence be initiated, that contain - the generative  
modeling strategy followed to construct the model, 
evaluating the algorithmic approach to design, 
application of that strategy to the chosen site, brief 
descriptions and scripts of the main operations and 
strategies adopted and simulation models of some 
instances of the developed design iteration. 

Further evaluation would be done to analyze the ability 
of such simulation models to respond to the evolving 
requirements comparing with the traditional approach 
to modeling. Due to the multiple challenges faced 
on the site by multiple constraints, these guidelines 
develop the overall vision of the site within the 
framework. 

Having a defined guideline for design development, 
these can be applied to see how the site can now 
be developed. The following steps illustrate the 
application of the guidelines to their extent on the 
site. Identifying the various factors affecting the site 
development also allows for intuitive improvisations  
that can be applied to the non-generative components 
of the site. These applications can be identified 
basically as the first manual interpretation and 
manifestation of inferences on the existing urban fabric 
from the context.

The main steps were to first analyze the context and 
come up with linkages and connections which define 
the through-ness and openness of the site. While 
there are a multitude of building types spread across 
the context, their sizes have simply been utilized as 
starting blocks for designing the built form on the site. 
These networks can further enhance the movement on 
the site. Based on the existing topography of the site, a 
simple analysis provides an axial route across the three 
build-able areas which has the least differences in 
slope heights. This would aid towards the accessibility 
of the site. 

While creating linkages, various points in and around 
the site have then been identified which could become 
creative markers, vantage points, plazas, nodes 
and intersections - each offering an addition to the 
pedestrian experience through the site. These markers 
also intersect along the main transit stops around the 
site and providing ancillary services mediating them 
offers a better interaction through the site.  

Application on Site
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Identify Contextual  Connections 
and linkages for Networks.

Create Major Districts - Residential / 
Mixed-Use, Recreational / Cultural, 
Commercial / Industrial and Future 
Expansion.

Topography analyses provides 
options for paths with least slope 
changes (accessibility).

Analyze distances to nearby 
transportation stops and cycle 
points (VIIMA will decrease travel 
times).

Redeveloped canal boulevard 
offers opportunity for connectivity, 
recreation, drainage, sports and 
access to amenities.

Building volumes attributed towards 
nodes, paths, intersections and 
promenades, with possibility to 
utilize existing buildings in a high/
low density scenario.

Intersection of roads, linkages and 
walkable routes give many nodes, 
plazas and edges for each district.

Reduction and relocation of parking 
spots (available on some existing 
areas and under street, basements).

Multiple building typologies in the 
residential and commercial districts 
identified from the existing context.

Increased spread and availability 
of amenities to reduce walking 
distances and involve more partners 
and stakeholders.

Keeping in mind the heritage value of the site, ideas 
for redevelopment of the canal have also been applied 
where the recreation zone ties it up with the residential 
area and leads towards the Old Town area. 

Considering  the dense nature of development that has 
to occur, volumetrically, the built volume has been kept 
towards the edges of the build-able areas. This helps 
negate some of the noise from the motorway while 
also keeping the site distinct enough to not intervene 
greatly on the natural reserve (rather, be a foreground 
/ background for it). 
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Design development has been a major stage in deriving 
the overall vision and concepts into the site. The 
constraints have been identified and analyzed, with 
interventions towards them being applied in varying 
degrees. These design developments helped towards 
gauging the importance of the existing conditions 
and further enhance their interaction. At this stage, 
the generative design process has just been used to 
identify topographical inferences. 

Going through the various stages and iterations of 
ideas, many forms of grids were also experimented 
with - radial, rectangular, triangular, hexagonal etc, 
which were developed through the generative model. 
Taken into account has also been to orient the grids to 
the longest bounding edges as a constraint. Based on 
these grids, vantage points towards the natural reserve 
and Old Town were also applied.

Since these ideas are experiments and out-of-the-box 
applications, soundscapes as an idea had also been 
applied where the motorway noise levels guide the built 
volume. Openings and avenues could be idealized as 
rhythmic elements occurring within the site. Although 
it is a viable application, the complications of analyzing 
sound within the design tool is highly limited to have 
viable application on a large scale (such as the site).

Combinatorial design ideas were also experimented 
with, where the typological shapes from the context 
were picked and applied with slight geometrical 
distortions to fit the site. Although extensively 
applicable, they yet have to offer a detailed insight 
into the density and efficiency requirements of the 

Design Development

Figure 120A and Figure 120B - The first stage of design kept an open focus towards 
understanding connections and basic building volumes. Many constraints were also 
inferred which would inform the outcome of the design. The base idea of having a 
castled promenade around the area (in conjunction with a grid/radial based design) 
would offer huge opportunities to make the site a viable intersection.
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Figure 121A to Figure 121C - In the Second Stage of design, other Creative Input 
Ideas have been explored in this iteration. With a combination of various shapes, 
soundscape ideas and increased thorough-fare within the site, this helps explore the 
corridor-like nature of the site.

Figure 122A and Figure 122B - For the Third Stage, a draft site plan was developed. It 
integrates the ridge and the existing greens around the site that have been retained. It 
also retains some parts of the other buildings (to be made into lofts). In keeping with 
the theme of connections, ground level and upper-level connections have established. 
Building volumes attributed towards nodes, paths, intersections and promenades, 
with possibility to utilize existing buildings in a high/low density scenario 

Castling Promenades - corner stores and street level interaction with crosswalks, 
greens and public spaces.

master plan. Some consideration towards stratifi ed 
connections across the context had also been 
experimented with, where movement can happen 
overhead and cross-connects thoroughfare. While this 
negates the preservation of the ridge area, it off ered 
an insight ocreate a landmark boulevard as the main 
linkage between Viikinmaki and the Viikinranta.
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Generative design in a nutshell encompasses looking 
at various iterations that can be derived using specific 
parameters to achieve an efficient and optimized 
solution. While it cannot answer for every parameter 
that urban design incorporates, it does help to visualize 
discreetly the possibilities that might be available. The 
framework for the generative process in this thesis 
has been simplified to a great degree. Digital design 
tools require extensive know-how and capabilities 
from the designer to be able to execute the analytical 
model to it full potential. While the thesis has been the 
author’s first dive into such a process for urban design, 
various rules have been followed to arrive at the design 
iterations. These simple rules yield useful results that 
can be greatly used for developing the beginning stages 
of a design idea.

Using constraints previously established, the process 
offers a solutions as two distinct scenarios. 

Design Scenario 1 - Low Density, High Sprawl, New 
Buildings (height limits to 4 stories maximum, using 
all available land area).

Design Scenario 2 - High Density, Low Sprawl, New 
Buildings (height limits till 8 stories maximum, using 
minimum area and creating more open/greens).

These scenarios illustrate the basic outputs gathered 
from the generative model. Since the model cannot 
provide a fully finished design, manual inputs have 
been made to augment the outputs to better fit design 

The Generative Design 
Framework

Figure 122 - Collection of volumetric experiments done for density requirements.
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Chart 03 - The overall generative design framework and flowchart.
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needs. While the chart explains the process quite 
extensively, it can be broken down into few simple 
steps that have been used to arrive at the solutions.

1. Identify major transit points (VIIMA and Bus).

2. Analyze topography to create axial pathways - 
intersect with existing nodes and linkages to form 
nodes and intersections for plazas and public spaces.

3. Divide the build-able area into the aforementioned 4 
distinct zones.

A. Each zone gets divided into simple grid of 50m 
x 50m and has classes assigned to it for density 
distribution as blocks. 

a. Each block is 50m x 50m in area and achieves 
~30% maximum ground coverage and 180 FSI.

b. Optimization is run to achieve required density - 
low and high as per the scenarios. 

B. Remaining areas are utilized as green and public 
plazas  - positions optimized for minimum shadow.

C. Some grid blocks utilized to provide service 
functions and informal commercial spaces.

4. Identify the points of interest in the context to 
create linkages - assign blocks to interact with linkages.

5. Manual culling of the blocks with linkages and axii to 
create urban form.

6. Manual design of waterfront boulevard and vantage 
points - integrate within the culled volumes.

Block Areas, Typologies, 
Distribution and Counts
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Low Density Scenario 

Residential Blocks
Type A (tall apartments)
Total - 37,500 sqm
8 storeys
Floor Built Area - 750sqm
Number - 7

Type B (townhouses)
Total - 21,500 sqm
4 storeys
Floor Built Area - 576 sqm
Number - 10

Type C (detached small)
Total - 15,000 sqm
3 storeys
Floor Built Area - 160 sqm
Number - 30

Commercial Blocks
Total - 31,500 sqm
8 storeys
Floor Built Area - 756 sqm
Number - 6

Industrial Blocks
Total - 13,500 sqm
3 storeys
Floor Built Area - 625 sqm
Number - 7

Cultural Blocks
Total - 15,000 sqm
3 storeys
Floor Built Area - 1000 sqm
Number - 5

Services/Administrative 
Blocks
Total - 15,000 sqm
2 storeys
Floor Built Area - 200 sqm
Number - 20

High Density Scenario 

Residential
Type A (tall apartments)
Total - 37,500 sqm
6 storeys
Floor Built Area - 750sqm
Number - 9

Type B (townhouses)
Total - 21,500 sqm
4 storeys
Floor Built Area - 576 sqm
Number - 10

Type C (detached small)
Total - 15,000 sqm
3 storeys
Floor Built Area - 160 sqm
Number - 30

Commercial
Total - 31,500 sqm
6 storeys
loor Built Area - 756 sqm
Number - 8

Industrial
Total - 13,500 sqm
2 storeys
Floor Built Area - 625 sqm
Number - 9

Cultural
Total - 15,000 sqm
2 storeys
Floor Built Area - 1000 sqm
Number - 7

Services/Administrative 
Blocks
Total - 15,000 sqm
2 storeys
Floor Built Area - 200 sqm
Number - 20

Block Size - 50m x 50m Block Size - 50m x 50m

Block Size - 50m x 50mBlock Size - 25m x 25m (x2)

Block Size - 50m x 50m Block Size - 50m x 50m

Block Size - 25m x 25m (x2)



Scripts used in the 
Generative Design Process
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Script 1 - Topography Analysis of Main axii of the three build-able sites. Each axis is 
divided into 10 segments to integrate with the boundaries. Then they are optimized to 
offer the least deviation in slope height for easier movement.

Script 4 - Trimming Pattern for the 3 build able site regions. The script is used to trim 
any given grid pattern based on each of the bounding regions. These regions are then 
used for further geometrical experiments.

Script 2 - Experimentations with attractor-based grids. This script is used in 
generating different grid type and extrapolating geometries / volumes using the 
optimized axis of each build-able area. Run multiple times for each given area and the 
resulting volumes are analyzed for achieving density requirements. 

Script 3 - Generating Block Structures. This script is used to make the blocks for each 
scenario (residential in this case). Based on density and class (ratios of each type) 
of the block, simple volumes are extruded to create the block structure. These also 
adhere to the density, efficiency and ground cover requirements.
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Script 5 - This is the main block generator script This detailed script works on 5 fronts 
by utilizing the results of the scripts before. Getting the boundaries, axii an required 
volumes, this puts them all together while achieving the requisite density.

This script is part of DeCoding Spaces tutorial on achieving a simple urban block 
generation. Though the script work on simple closed geometry, it required a lot of 
manual trims and tweaks from the user later on to achieve a usable and desirable 
result.

Script 6 - Main script for green shadow and sunlight analysis. This script is run for the 
multiple build able area with assigned volumes to calculate and optimize the greens 
against shadows falling on it. This also includes making a parametric sun source which 
can be analyzed annually using LadyBug. While many volumes display small errors in 
geometrical calculations, an overall assessment can be made and applied to the site.

Script 7 - Main Grid Design and FSI Reductions. This script uses a simple technique 
of applying and culling grids based on the longest edge of a build-able region. From 
there, the grids are reduced parametrically to achieve desired density and FSI as per 
the efficiency factors for the site. These grid reductions are also utilized in optimizing 
green shadows on the site.
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The seventh chapter showcases the culmination of the generative design 
process and conceptual inferences as a master plan. It outlines the 
major ideations appplied, looks at the scenarios and also proposes some 
referenced ideas for redeveloping the street infrastructure around the site. 

Chapter 7
Final Design
Master Plan
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Final Design

Upon application of all the inferred ideas and 
generative concept, the final master plan can be then 
realized. The blocks in themselves have few concepts 
to them (as shown in the sidebar). They have been 
utilized while forming the final master plan. The final 
plan shows the spread oh the built density over high 
and low levels of integration as per their distribution.

In conjunction with the plan, site sections have been 
also made to understand how the volume flows through 
the site. Due to the site being redeveloped and should 
be able to withstand future growth, these sections 
show some changes that can be made around and in 
the site while being constructed. It is possible that the 
actual construction on the site can also be a phase-
based development where the recreational, cultural, 
commercial and industrial areas are made first, so that 
the site can generate revenue from the context even 
when there would be net zero residents. This would 
also favor the surrounding residents to improve their 
experience and connection with the natural reserve. 

Generative design, as such, has been useful in creating 
a simple, volumetric visualization of parameters 
which could be easily understood by the various 
stakeholders and hence can be also utilized to create 
better awareness and opinion from them. While most 
processes in conventional systems take such input at 
a very late stage, a process like this can help bring this 
input far earlier than usual.

Concepts

Mixed Use Development - Hybrid 
Development with street facing side 
and ground floor as commercial activity 
zones.

Incorporating Interior Green spaces 
- minimize parking on site, improve 
resident experience and add to greenery.

Crosswalk Corner Amenities and 
Services -  Aligned pathways offer 
amenities at various intersections

Green Streets - Inner streets and 
pathways to create better pedestrian 
movement and green connectivity.

Parking - Relocated to basements under 
the larger apartment blocks. Minimized 
street level parking.

Accessible Building Blocks - punctured 
blocks for cross connectivity and 
increased thoroughfare.
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North

0 150 Figure 123 - Typical Low Density Scenario with slight changes in block scale, sizes and 
placement. A slightly different movement pattern and axii have been used.
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Legend

1. The Proposed VIIMA Station on
the Main Lahdenvayla Motorway

2. Viikinmaki Area
3. The Ridge
4. Old Town and Rapids
5. The Natural Reserve
6. Towards Viiki Campus
7. Extended Deck over Canal
8. Viikintie Street

9. The Power Station
10. Residential Zones

11. Industrial, Offi  ce and
Commercial Zone

12. Future Area for Expansion
13. Cultural and Recreational Zone
14. Mixed-Use and Residential Zone

15. Main Pathways
16. Redeveloped Waterfront

Mixed-Use Development
~8 Storeys, Commercial 
Ground Floor.

Terrace Housing
~4 Storeys

Townhouses
~3 Storeys

Amenities (even spread)
shops, cafe, services

Cultural Buildings
sports, sauna, skating, 
gym, water sports

Offi  ce Buildings
~8 Storeys, private, shared, 
administration

Industrial Buildings
(relocated) ~4 Storeys, 
repairs, electrical, 
automotive



Reference Sections for 
Street Redesign and 
Place-making of the Site
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Figure 125 - Interior Shared Streets - offering street infrastructure, cycle parking and 
pathways, landscaping, commercial activities. These can be experimented with car-
free hours to reduce day-time loads.

Figure 126 - Main Residential Streets - has additional green and cyclable pathways on 
booth sides, street level parking for traffic management and utilizes accessibility with 
ramps and zero curb cuts.

In conjunction with designing the site, the streets and 
pathways around the site have also been envisioned to 
be upgraded when the development occurs. Utilizing 
the references from the Global Street Design Guide 
(Island Press, 2016), these few references showcase 
the possibilities of how the streets can be designed 
as informative inspirations, helping to empower 
incoming demographies and aid towards pedestrian, 
cyclists, public transit and safety on the streets. The 
thesis has identified few nodes and intersections 
within the design vision which can be transformed 
as aspirational achievements and acts as landmark 
place-makers for the site, when combined with the 
strategies of improving street qualities. Since the site 
is also relocating and reinventing its image of being an 
industrial area, it is imperative for the roads and streets 
to be able to handle the changes.

With a diverse variety of bounding edges along the site, 
future proposals to improve transit infrastructure and 
to reduce the reliance on private modes of transport, 
the implementations of better streets offer a unique 
transformative addition to even the existing scenario 
(without any development). Some issues that these 
references would address are about public health and 
safety, street infrastructure and quality, sustainable 
design ideas, energy, noise and air quality and the 
human experience (to facilitate pedestrians, cyclists, 
transit riders, motorists, freight operators and local 
businesses). 
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Figure 128 - Central two-way Transit Streets - better lanes for diff erent transport 
modes. Regulated speeds at intersections and nodes. Street edges conform towards 
creating commercial activity and interaction, while also being accessible. An 
additional median can be providedto create refuge islands to faciliate pedestrian 
crossings.

Figure 127 - Additional possible changes under Motorway - the VIIMA stop under the 
motorway can be redeveloped to have active usage under the stops and in the ridge 
cavities (like cafes, pop-up stores, small markets and some recreational equipments). 
Green (more trees and green spaces) infrastructure can further add value to the area.

The pedestrian and cycling streets can also be 
proposed to be upgraded and better maintained 
for the purpose of all-year use, which would off er 
added benefi t of thoroughfare in the site.  While these 
examples are ideas towards improving the overall 
experience and use of the area, they could be applied 
towards the neighboring areas as well to further 
integrate into the context and establish important 
loops within the context.
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Figure 130 - Reference figure (Global Street Design Guide, 2016) which examines the 
possibilities of achieving exception reintegration and redevelopment on the existing 
scenarios to enhance usage, activities and interactions.

Figure 129 - The complete site and context had been analyzed to infer possible 
interventions that could be applied (as per the vision) for the site. These studies also 
proposed a grade-separated connection and vantage points along various sections 
through the site. Although conceptual, these inferences have also been cyclical with 
the vision and development framework.
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Figure 135 - Waterfront boulevard redesigned as a public domain offering recreational 
and cultural functions (Source - LUC Design, 2017).

Figure 131 to Figure 134  - Urban place-making ideas and interventions in the interior 
plazas, nodes and intersections of the site. (Source - Rethinking the Future, GEHL 
Design, 2013).

Figure 136 - Vantage point and birdwatching on the deck of the boulevard. 
Connection with the greens and water (Source - Damien Gayle, 2012).

Figure 137 - Integrating the built with the green, public reclaims the lost industrial 
land (Source - REALGRÜN LANDSCAPE ARCHITECTS, 2011).
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The final chapter concludes the thesis with a summary of findings. 
Generative design as a process is highly useful and the chapter draws 
parallels from its theoretical background to provide some valid points that 
could be taken into consideration. This chapter also sheds light on the 
future of Viikinranta’s development, the generative design process and 
the capabilities that could be explored. A bibliography and reference list 
is given as well (the case examples are also referenced separately) which 
have been instrumental in guiding this thesis.

Chapter 8
Conclusion
Thesis Summary
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opinion, visions and the technically-manipulative 
nature of the urban expanse. 

The ideology of such a common ground has been the 
guiding light for this thesis. Generative design in itself is 
a vast and expansive exercise, but, it comes with quite 
a flexible approach. Think of it as being a collaborative 
partner. Being linked to parametricism in this day and 
age, it already gets undermined as being useful only for 
ground-zero experiments. Since urban planning and 
design processes are fairly complicated, need diverse 
inputs and become time consuming, this could be 
remedied to an extent with such a process. It is very 
important to also understand that most qualitative 
aspects like history, culture, heritage etc, cannot be 
easily manipulated by s digital system, but instead, rely 
on the designer’s vision and conceptual adherence. 

This in turn shows that while there are metrics like 
comfort, safety, privacy and diversity which can only 
be analyzed, inferred and adapted (mostly manually 
to certain degree), they are much harder to get 
implemented by an urban level generative model. 

While undergoing the generative exercise, it is also 
inferred that every component of an urban fabric 
cannot be analyzed, classified and captured easily into 
a modeling environment. This thesis proposed a very 
simple framework, which could be also adapted to 
increasing complexities and include more quantitative 
parameters as well. For a successful implementation, 
the theoretical background laid heavy emphasis of 
choosing just the right amount of parameters and 
challenges (which in a larger urban context starts 
becoming cumbersome) and it still needs more 
research and testing. 

Conclusion

With a highly controversial and diversely sensitive 
neighborhood, comes the opportunity to make changes 
which benefit the city, the people and help upgrade the 
infrastructural ideas on which a capable urban fabric 
is developed. The site in Viikinranta sets itself as the 
perfect playground to explore the various urban layers 
and their interaction to create something unique, 
attractive and resilient for the future. Utilizing ideas 
from developments done around the area (Arabia, 
Viikinmaki, Herttoniemi) and from researching other 
urban design examples, it is possible to make a highly 
reciprocal realm (in terms of diversity, demography, 
ecology, typology, walkability, transit, climate and 
sustainability) which could become the capstone for 
many other developments in the future. 

In the development of this master plan, the foremost 
challenge has been to simplify the nature of how urban 
design processes are handled (whether be it a city 
council or a design firm). Generative processes in the 
author’s experience during the thesis has been that 
such processes are rarely used. The city of Helsinki 
utilizes the conventional design methods (which do lead 
to excellent urban planning and design, and is quite 
evident), but the time it takes between many designers, 
agencies and stakeholders to agree on a common 
viable ground is quite long. 

Simultaneously, there exists a disparity between the 
needs of the realm and the dominance of modern 
design tools. This disappearing humane touch to a 
city needs to have a creative path, which can bridge 

Brief Summary



154

The thesis also addresses the suggestions made 
throughout the analysis of case examples where 
application towards urban design is fairly new 
and needs a larger knowledge of manipulation 
encompassing elements of urban fabric like guides, 
grids, unit blocks, shape manipulation, transformations 
and spatial detailing (which became quite a manual 
process in the later stages). While its importance in 
urban design still feels being towards the experimental 
aesthetics, it does have the potential to become a 
viable tool for collaborative use.

The ideas of scalability, flexibility, modifiability and 
geometric freedom does allow a simple method of 
processing urban plans, but start lacking when the 
design needs sensitized inputs. Another outlook is also 
towards the digital tools themselves. In the current day, 
very few tools offer such generative design processes 
to occur (Rhinoceros, Grasshopper, Revit, Dynamo 
and Houdini - which is the exhaustive list), and hence 
the technical expertise associated with utilizing such a 
tool becomes fairly high. Which also becomes a larger 
issue in a working environment where the majority do 
not know the tool or are not versed with the innate 
workings of such processes.

The greatest limitation of the tool is the designer’s 
own capability to understand how it functions towards 
achieving a set vision. It is a promising approach 
nonetheless; as technology progresses, it might 
become much more easier and more interactive tool 
towards architecture and urbanism. 
 

The thesis draws fairly upon the goals set out to be 
achieved. While it does manage to create a vibrant 
vision for the development of Viikinranta, it also tries 
to bridge the gap between how much technology and 
digital tools help or limit a designer’s perspective 
towards the urban realm. For the very same, few 
explicit conditions and goals have been derived 
through the generative design process. 

The Manual Intuitive Inputs 
In the very beginning, there were few questions 
raised and objectives that had to be achieved while 
undertaking the generative process. Groundwork 
has been laid quite manually towards envisioning the 
objectives for the site.

1. Analysis and inference of key urban elements 
and their successful application on the site - 
linkages, points of interests and understanding 
flow of people.

2. A simple design is highly manipulatable. The 
more parameters that get added, the more 
complex it starts to become for the intuition to fit 
in with the process. 

3. Even after generating a model, there is 
an utmost need for culling and trimming the 
geometry to fit within the site bounds, a time 
consuming process.

4. While the generative model can create volumes, 

Drawing Parallels - Who 
does What in this Process?
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the canal and waterfront had to be manually 
designed to integrate within the site. 

5. For regions that are not covered within the 
generative model bounding space, it is extremely 
tough to maintain consistency within the design. 
For the very same, edge conditions of the blocks 
have been redesigned manually.

6. Talking about sustainability, the digital tool 
offer very less in terms of qualitative impacts. 
Most optimizations close to sustainability are 
towards climate, energy and built forms. But many 
concepts have to intuitively applied in correlation 
with the generative model.

The process has been quite engaging in terms on 
experimenting how analog and digital methods 
come together. There is never a possibility to do 
a multitude of experiments, and each time is a 
possibility for something unique.

As a process that can be utilized in real-time 
planning and urban design scenario, it is very viable 
tool. Through many third-party plugins, a lot of the 
limitations that has to be maneuvered manually can 
be overcome (but it comes at a skill cost).

The Generative Design’s Digital Inputs 
Talking about the generative design inputs, it was 
noticed that the existing, pre-attached notions of 
geometry took a front foot while starting out with the 
program. With an extreme amount of tutorials and 
help, the thesis progressed through to a point where 
simple decisions could be made and visualized.

1. For a complete beginner, the simpler the 
geometry, the better to grasp a workflow. That is 
why square grids have been fore-mostly used.

2. In terms of optimizations, only two facets have 
been focused upon - achieving the required area 
density and to minimize shadow regions on the 
green areas.

3. Topographical analysis is done to basically 
reduce the deviation in slope while walking to and 
from predetermined points.

4. The toughest part is to explain the process to 
somebody who is not versed with the program. 
Although it is easy to understand the concepts of 
generative and parametric design, showing the 
actual script almost renders them confused. This 
is the reason that no special or third-party plugins 
were used in the process. Simply using what the 
software offers.

5. The blocks used in the design process have also 
been kept at a size prevalent in the surrounding 
context (50m x 50m) to further simplify the 
geometry and integration within the existing urban 
fabric.

6. Due to the nature of the experiments fulfilling 
the current requirements of density, the generative 
model has also provided avenues where some 
land parcels can be left towards future growth and 
extension for the site.
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When it comes towards interpreting the whole process 
till the very end, few pros and cons can be inferred 
about the generative design process. While in the 
scope of this thesis, most limitations were due to the 
author’s utilization of these tools for the first time, over 
time, these could be overcome easily and such a design 
process might yield something truly exceptional.

Talking Pros
1. The very first is the ease of use. Confidence with 
the existing industry standards of urban design 
software is key in developing a basic model is very 
quick, simple and easy (though abstract).

2. Since the software offers tools for optimization 
and visualization, it becomes easier to compute and 
gauge relevant possibilities.

3. These possibilities are also easily shareable as 
models (in various file formats), so that they can be 
easily utilized on multiple platforms for sharing, 
commenting and deriving decisions.

4. Through this tool, the design process also 
becomes engaging as many would like to experiment 
and try out various options (which is fruitful exercise 
in understanding perceptions of others towards this 
design process).

5. Given a blank regular shaped site, the amount 
of possibilities are endless. Experimentations and 
competitions show that given the freedom to decide 

Discussion Points - 
Inferences from this Process

exclusive or peculiar constraints and parameters, the 
results could easily be astonishing!

6. The current design proposal manages to balance 
both the quantitative and qualitative properties 
to a high degree that the designer had set out to 
achieve. While the process had been partial towards 
manual inputs, without the aid of optimizations and 
volumetric distributions, the process could have 
been a frustrating back-and-forth process.

7. It has been very apparent, that in trained hands 
that the initial cost investment towards such a design 
tool would be quickly recovered when it becomes 
necessary to incorporate progressive changes in 
the design. It would also increase decision making 
efficiency within a working environment where there 
is an allowance for designers to generate multiple 
differentiated models, each exploring different 
design solutions. 

Talking Cons
1. Most generative urban approaches rely on 
starting on a blank slate on not utilizing existing 
site structures. Because of this, although the 
experiments look visually appealing, they lose a lot 
of qualitative elements of the design.

2. A major challenge is to combat performance of 
the tool on any given system. On some it would work 
fast but on others there is noticeable drop which 
does hinder any optimization or multi-tasking on the 
model that would need to be done.

3. With very simple and few parametric goals, there 
would only be few options that would come up. Most 
are usually not entirely looking the way it must have 
been envisaged.
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4. The next major challenge is the actual scale of 
the model. On smaller architectural sites, the option 
to apply many parameters for a design is easily 
achievable. On a urban scale, this become really 
hard, really fast. The trade-offs are high and the end 
product might not satisfy many.

5. Continuing this, is the actual difficulty and skill 
level required to achieve the desired effect. Most 
examples and references that were looked into 
relied on the designer’s capability to code specific 
algorithms and understand deep level mathematics 
(which would be too tough for many).

6. Although there are some tools available to test out 
urban design ideas, none of them apply specifically 
to complex site shapes. Within a simple region, it is 
easy to grasp and develop volumes, but when the 
site geometries get complex, most ideas quickly 
start going out the window.

Figure 138 - Sustainability chart - an understanding of the Sustainable Design 
Guidelines also offered inferences to be applied on the conceptual level in the design 
framework.

Sustainability Briefly in 
Action
Computational and sustainable strategies and 
spheres are bridged to create a framework in this 
exploratory urban design. The thesis explores among 
other methodologies, creative cognition, architectural 
operations and sustainable strategies through theory, 
exemplifications, case studies, experiments and 
finally a possible pilot project. Based on the extensive 
requirements towards the SDGs, this thesis also 
achieves some goals (set forth in the vision) for the 
same. They have been visualized as a simple matrix 
to streamline their adaptation. The aim has been to 
articulate these guidelines towards the inception in 
architecture and the built environment; essentially 

shaping a society, lifestyles, interaction, building 
technology and materials which give some practices 
leading to a better, sustainable, equitable and inclusive 
future urban design approaches.

In essence, the following chart highlights the main 
points and solutions already proposed in the design 
approach to the urban realm of Viikinranta.
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The scenarios presented in this thesis proposal for the 
new vision of Viikinranta are not static and permanent 
solutions. They are a set of ideas that could be further 
explored, studied and experimented upon and could 
be a dynamically evolving master plan. The process of 
applying such a design also offers the added benefit 
that the same algorithm can be used over multiple 
sites by quickly changing few parameters. Having such 
a model in the mainframe can easily calculate many 
options for many sites without constant over-watch.

This thesis sough to diverge away from the realm 
of aesthetics early on in response to having an 
understandable and logical approach to generate 
an urban form. Critically, the thesis showcases the 
response towards typology, density, topography 
while also sparking debate over the development in 
the future. Each scenario also fulfills the needs and 
challenges of the established issues and also enhances 
the overall fabric in the current setting within the 
context of Viiki. 

Towards the end of this thesis, there is not much left 
to say further than the already established worth 
that generative design processes can offer. In time, 
as technology progresses further and newer updates 
occur, these modeling tools would become more 
intuitive and easier to understand and handle. It is 
not a competition whether these tools can replace the 
good old intuition and experience of a designer, but 
rather provide them an additional domain of informed 
creative outlet.

The future holds a high promise towards generative 
design processes. Many offices have already taken it 
ahead as a common tool to inquire into any design 
brief, be it of any scale. There is a high research 
potential towards exploring more parameter types 
specific for volumetric morphology of high-density 
areas and those in need of redevelopment. There 
are many existing toolkits and plugins that are being 
constantly updated and modified to benefit an urban 
designer / planner. Usually made in collaboration with 
academic institutions and praxis partners, these could 
greatly increase the efficiency and quality of generative 
design approaches in the coming times.

Further explorations can also be made using 
soundscape design (which could be taken up as 
experimental urban approach while still having a 
heavy creative intuition towards aesthetics and 
experiences). Since explorations based on highly 
creative input are subjective towards the individual 
designer, a collaborative effort might be fruitful to 
an unprecedented result in urban studies (random 
thoughts of dystopian cities in movies an video games - 
Cyberpunk 2077, anyone?).

Specific standards for building, public space, signage, 
and parking can also potentially be performed 
through parametric instruments. It would also be of 
heavy interest to establish new parametric modeling 
components for specific standards and regulatory 
codes to deeper realize smart urban regulation and 
place this research into a wider range of contexts. 

Ending Statements To the Future?



Figure 139 - Experimenting with shapes - basic ideas on applying paths as attractors 
towards volumetric heights and scale of the grid structure.
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