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Contents and Research Questions

1. Systems, Models, and Systems representations
Stable systems and Dynamic systems

Landscape Systems representations: an overview
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Some examples:
e Urban Green Infrastructures (and DPSIR)
e Metabolic approaches
* Landscapes of production

e Landscape Planning and Ecology
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1. Systems, Models, and Systems
representations
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WHAT IS A SYSTEM?

Exercise for the students (10 minutes):

- Represent graphically a system with circles and arrows

- A GROUP of 10 elements
- A simple SYSTEM of 10 elements

- A COMPLEX SYSTEM of 10 elements
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Systems,
Models, and
Systems

representations

Source: quick diagrams by
students of the course
‘Landscape and Environment’ S SIS TEMA

2022, Polytechnic University of A
Valencia
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Systems,
Models, and

Systems

Source: quick diagrams by
students of the studio course
‘Urbanism, Territory and
Landscape’ 2022, Polytechnic
University of Valencia
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Systems, "
Models, and .
Systems oot
representations

Notice: 3

Elements: different colors and sizes

Relationships (arrows): different thicknesses

Clusters and hierarchies

Is this a representation of a social, informational, ecological, economic system:
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SYSTEMS THEORY and the representation of different types of systems....
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ECONOMY
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A SYSTEM: a group of interacting or
interrelated elements that act according to a
set of rules to form a unified whole
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2. Stable systems and Dynamic
systems
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Stable systems and Dynamic systems: SYSTEMS & TIME
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Stable systems and Dynamic systems: SYSTEMS & TIME

C. Path dependency A. ‘Classic’ adaptation pathways B. Transformative cycles
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Fig. 2. One decision-making actor's adaptation pathways through an adaptive landscape, building on the metaphor of Fig. 1, where the boundaries between adaptive and
maladaptive responses are changing over time, due to biophysical changes, but also due tochanges in social and institutional context, including the actions of other decision-
makers who may perceive different adaptation pathways. Circle arrows represent decision points, dark blue arrows represent pathways that are contemporaneously
adaptive, grey arrows lead to maladaptive dead-ends; dashed blue arrows represent more-or-less transformative pathway segments, and the green arrows show antecedent
pathways prior to the current decision cycle (a) faced by the decision-maker of concern. Boxes A-D highlight differences from Fig. 1 that are discussed in the text

Source: Reconceptualising Adaptation to Climate Change as part of pathways of change and response (Wise et al., Global

Environmental Change, 2014)
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Persistence

Being robust

Preparedness
Learning capacity,

Transformabilit Adaptability

Being flexible

Being innovative

Four-dimensional framework for resilience building. Source: the authors.

Source: Evolutionary Resilience And Strategies For Climate Adaptation (Davoudi, Brooks &

Mehmood, Planning Practice & Research, 2013)
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3. Landscape Systems
representations: an overview
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Representing spatial systems: simplification and abstraction of a complex reality

Physical and spatial structure
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Representing spatial systems: simplification and abstraction of a complex reality

Physical and spatial structure + Abstract representation of a City, a Territory, a District... a Landscape

Naquera

excesive cleaning
low brush

FOREST EXPERIENCE
among mountains (360°)

AL

+ walls+6live and almond trees‘

v
’4
.II ’ "
;. ‘l' Pla de I'Olla

.y
"Castillo
del Real"

cemetery o paths
...» abandoned church

closed bar

equestrian
centre

learning centri

‘egetable gardens

drinking trough
and cultivate

I
I

I

I
I

I
‘ [
‘ \
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
‘ [
‘ \
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
‘ [
‘ \
I

I
I

I
I
| l
I

I
Iy I Nature
} vith villages and |

I
I

I
I

I
‘ [
‘ \
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
‘ [
‘ \
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
I

I
‘ [
‘ \
I

I
I

I
I

I
I

I
I
|

small housing canyon
terraces estate Y
water treatment plant path
. pools e
to milita
base v
-  AGRICULTURAL PLAIN /*
5] with villages and housing estates 5|0F“_,,s
Pt pine trees
A town ‘ i A region The landscape from the road
. .
1a%
ey |

Source: Analysis and Strategies for Sustainable Regional Planning: Sierra Calderona Strategic Plan (Galan, 2019)



VISUALIZING LANDSCAPE SYSTEM RELATIONSHIPS STAFF TRAINING SEMINAR
(11.07.2022, Juanjo Galan Vivas, Polytechnic University of Valencia) TELOS project (Rome, Italy, 11-13 July 2022)

Representing spatial systems: simplification and abstraction of a complex reality
Physical and spatial structure + Abstract representation of the EVOLUTION of a City, a Territory... a Landscape
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Representing spatial systems: simplification and abstraction of a complex reality

Functional structure and processes Temporal evolution

Q\n,v_‘\?‘

Hammarby Model (2004, sourceFortum, Stockholm Water Company, City of Stockholm)

Progressive transformation of agricultural land into natural marshes and urban areas (Haarlemmermeer,
(Netherlands)), (source: VISTA office for environmental planning, landscape architecture and ecology)
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Representing SOCIO-ECOLOGICAL systems:

Socio-ecological system: complex adaptive system composed of two primary subdomains highly
interlocked, a human society and economy on the one hand and ecosystems on the other.

/ 7

| | \

| |

I |

| ECOSYSTEMS, NATURAL FACTORS
SOCIETY, PEOPLE, HUMAN | z |

| ! ! SOCIO-ECOLOGICAL : :

| (cultural, economic...) : ecological, ...) |

l\ 9 J

LANDSCAPE: an area, as perceived by people, whose character is the result of
the action and interaction of natural and/or human factors (European Landscape
Convention)

||

VISUALIZING LANDSCAPE SYSTEM AS SOCIO-ECOLOGICAL RELATIONSHIPS?
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Representing LANDSCAPE SYSTEMS and/as SOCIO-ECOLOGICAL systems:

Landscape concept: ... from being a concern of specific fields of expertise to an integrative concept
encompassing both natural and cultural dimensions as well as many levels of meaning” (Clemetsen, 2016)

The landscape lends “materiality to the... frequently incomprehensible science of models and predictions.
It connects disciplines by operating as a platform at which multi-, trans- and interdisciplinary
conversations might be had” (Leyshon & Geoghegan, 2013)
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“The valley section’ — a pedagogical illustration of how nature and

human communities co-evolve within a regional context (1917)

A simplified model of the Notation of Life, by Patrick Geddes

Soriree: Reprinted in and adapted from King 2005 (in Clemetsen, 2016)
' g e “ Landscape as an integrated concept; Swanwick and Land Use

Consultants, 2002 (in Kidd, 2013)

The Valley Section by Partick Geddes, 1909 (in Clemetsen, 2016)
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Source: Incorporatig Metabolic Thinking into Regional Planning (Galan and Perrotti, 2019)
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VERNACULAR LANDSCAPES: A multifactorial phenomenon

POLITICAL
POLITICAL (A 8, ¢,D, F) HorhontaL boteni
High individual agency TEMPORAL SOCIOLOGICAL
Horizontal, bottom-up Evolving, aggregative Popular identity, collective

~T Shared along the time
TEMPORAL (A, D, F) 10 SOCIOLOGICAL (A, ¢, D, E, F)

Evolving, aggregative ulF Popular identity, collective
Shared along the time 3

LOCATIONAL

Spexcific for Site & Culture
ubiquitous & shared codes and patternt

5 FUNCTIONAL

-1 Domestic, ordinary, flexible, |
multifunctional

LOCATIONAL (A, B, D, E, F)

FUNCTIONAL (4,0,F) ,, : : -
Domestic, ordinary, I T I I T I I . Specific for Site & Culture
flexible, multifunctional ubiquitous & shared codes and
4 patterns ECONOMIC EPISTEMOLOGICAL
Economy of means, circular Empirical, inductive, implicit codes
Links between consumer-producer 10 circumstantial heterodox
B L
Spontaneous, unplanned,
amateur, evolving models
\ Ny PROCEDURAL
ECONOMIC (A, D, F) ~  EPISTEMOLOGICAL (A, 8, C, D, F)
Economy of means, circular Empirical, inductive, implicit codes
Links between consumer-producer i
? 9 circumstantial heterodox . House1: Designed by a professional architect e :House3: Designed and constructed gradually
Spontaneous, unplanned using local materials and techniques and by a local neighbor with his savings and with
amateur, evolving models reinterpreting in a contemporary language some leftovers from other constructions. For
some basic compositional factors (volume, the design, he uses the experience
PROCEDURAL (C,D,F) shape, distribution and shape of openings, accumulated in the house where he lived
connection to the landform, etc.). before and the advice provided by his family,
friends and neighbors adding also some “nice”

= : House2: Designed by a professional architect
using a formal and material language
disconnected from the site and traditions.

things that he saw on TV.
Source: Galan, Juanjo, Felix Bourgeau, and Bas Pedroli. 2020. "A Multidimensional Model for the
Vernacular: Linking Disciplines and Connecting the Vernacular Landscape to Sustainability
Challenges" Sustainability 12, no. 16: 6347.
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L. Some examples
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La. Some examples
URBAN GREEN INFRASTRUCTURE (and DPSIR)
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Studio Course on Green Area Planning (Aalto University)
Blue-Green Infrastructures for Finish/Baltic Cities

Activator: A RELATIONAL MODEL FOR URBAN-NATURE CONCEPTS (Galan, 2018)

@GOALS: URBAN SUSTAINABILITY, RESILIENCE, QUALITY OF LIFE, BIODIVERSITY

@ COGNITIVE FRAMEWORKS: SOCIO-ECOLOGICAL SYSTEMS, SOCIO-ECOLOGICAL & METABOLIC THINKING

 w» URBAN NATURE SYSTEM: URBAN NATURE, NATURAL CAPITAL(NC)...

@ BENEFITS (HUMAN-CENTERED FUNCTIONAL DIMENSION): ECOSYSTEM SERVICES (ESS)

INSTRUMENTAL or MEDIATING COMPONENTS: NATURE BASED
@ SOLUTIONS (NBS), SUDS, ECOLOGICAL ENGINEERING...

9 'SPACES AND FEATURES (SPATIAL DIMENSION):, URBAN GREEN-BLUE INFRASTRUCTURE (UGI)

Galan, Juanjo. 2020. "Towards A Relational Model for Emerging Urban Nature Concepts: A Practical Application and an External
Assessment in Landscape Planning Education" Sustainability 12, no. 6: 2465.
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Studio Course on Green Area Planning (Aalto University)
Blue-Green Infrastructures for Finish/Baltic Cities

MODEL FOR THE GREEN SYSTEM OF

THE CITY OF OULU
students: H.Y. Lai, Y. Liang, S. Kangas, K.

Rahkola, C. Yao; teacher: J. Galan, 2019
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STEP 3:
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CITY

as an urban collage
of landscape types

STAFF TRAINING SEMINAR
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Oulu - a city by a river

The city of Oulu is located on the northwest coast of Finland.
Founded in 1605, Oulu is the oldest and largest city in Northern
Finland. The origin of the name Oulu is uncertain, but it might
come from the Samish word oulu (“flooding water”) or the
Northern Savonian word uula ("channel”).

Sources:

Climate strategy of the Oulu region, 2009

Sustainable Energy and Climate Action Plan (SECAP) of Oulu under the Cov-
enant of Moyors (CoM), 2018

In this study chosen on i 15kmx 10
km area around the city centre, because it is a combination of different
kinds of landscape: river, seashore, forests and urban city center as well
as it. The Oulujoki areais starting
paint of the city, o the study area also presents different time loyers

v

Land use and urban structure .

Oulu has traditionally been growing radially following the
shoreline and Oulujoki river. Later, low-density housing and  +
industrial areas have been developed also around the main
roads leading to Helsinki, Rovaniemi, Pudasjirvi and Kontiom-
Bki. The dense, old grid structured city centre built after the
fire in the beginning of the 19th century is located next to the
Oulujoki defta area. The delta with its islands is an important -
recreational area. Other important green areas include the

park zone of Kaupunginoja and the Nallikari beach.

Mobility
The topography of the city is very flat, which makes it suitable
for cycling. The city has a eycleway network that covers the
entire city and also neighbouring municipalities, and eyeling is
popular in Oult: even despite the climate conditions. Oulu has «
als0 bean an important and international port since the 14th
century.

Nature and landscape A

The tandscape in the Ouly region has a great deal of variety:
sea, archipelago, low-lying coastal land, river valleys, agricul-
tural land, and extensive marshes. Special value is sttached  *
to marsh ecosystems and to the land-upift coast with its bird .
waters and seashore meadows. The flora and fauna are equal

Iy varied. Unfortunately, many of the species featured in the
region have also become endangered.

Winters are colder, darker and longer than in southern Fin-
and, but milder than in Lapland. Nordic climate and nature
s more vulnerable to environmental changes, like climate  +
change. s

Population N

With a population of slightly over 200 000, Oulu i the 5th
largest eity in Finland. The population of the city has been
growing during the last decades, not only because of the mu-
nicipal merger, but also because of people moving to the city,
and natural population growth, which is currently stronger
than in any other Finaish city. The ity is known 85 a univer-
stycity with highly educated people, innovations and technol-
&y

Urban contxet

Definitions

Conceptual framework

ensuring a
substantial level of environmental,
social and economic quality in the
future, while avoiding the negative
cansequences of current choices
related to production and consump-
tion,

Point of infrastructure

Ecosystem services are benefits
‘people can obtain from nature.
They can be divided in three groups
supporting and regulating, provi
sioning and cultural services.

Transport system

man rosd
b roud

y ref y
of life on Earth, in ol ts forms and
interactions, from genes to species
and ecosystems.

Urban metabolism is a conceptual
framework for analysing, modeling

the spotial

f
and other

Landscape type refers to o group
of y similor
social

enviranmental features designed
and managed to deliver multple
ecosystem services

system
material and flows. It describes
technical ond socio-economical
processes that occur in cities, for
example energy, waste and water

we refer
to green-blue-infrastructure of the
city, 50 the concept also includes
different blue types, like lakes and
the river. The smallest water ss-
tems, like ponds and rain gardens
are included in green types.

foetors, like urban typology and typ-
ical green types. Areas with same
landscope type share same kind of
problems and solutions.
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achieve the potential high
quality green infrastructure

adaptation
Changing the city: Actions to or actions

STEP 1:
Analysing current green
infrastructure and assessing
the quality of the green
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STEP 2:

Forming a strategy
towards more resilient
and sustainable Oulu

What is going to happen in the future?

Oulu s facing iges. As in many other Finnish cities, the ageing and
well being of the population are important issues in the near future. The
population of Oulu is exceptionally young, but at the same time the amount
of peaple over 75 years is going to increase 60% in the next decade. The city
is also struggling with higher unemployment rate and more health problems
compared to Finnish average.

The city s stll growing fast, and as in the past, it is expanding radially - new
residential areas are being built for example in Hiukkavaara, mainly on former
forest areas. However, in the future, growth will take place as densification.
This implies even more pressure on existing green areas.

According to the climate strategy of the Oulu region (2009) and Sustainable
Energy and Climate Action Plan of Oulu (2018), the most important conse-
quences of climate change include flooding, the rise of water level and also
changes in wind, freezing and snowing conditions. Increasing and extreme

its impacts for exampl . ® level and
rinsing of pollutants

Figure 2: Resilient

way of thinking

Why Oulu should be more resilient
and adaptive?

I traditional ity development (Figure 1) actions take place to achieve the
5ame or even higher quality of ife in the future, But what f the future is
something we don't expect? Then the actions might not be helpful, which
makes the city vuinerable.

Resillent city development (Figure 2) accepts change as normal state of
future: changing context means that the need of the people living in the city
change, which means that the city has to be changed. Important difference.
between these two graphs is also the word adaptation - if the city is adap-
tive enough, there is no need to always use new resources for new actions,
‘when new needs occur.

In order to answer to the complexity of the future needs, Oulu needs to be
more sustainable and resilient. In this work, we are exploring the possibil-
itfes in Improving the city’s urban green structure to make the city more
sustainable, We want ta increase the quality of the green to increase the
quality of ife
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- » The existing green infrastructure & urban fabrics

)

Step 1
L

Green infrastructure - locations, spaces and features \ )
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Natural and rural green type

Hou:

STAFF TRAINING SEMINAR
TELOS project (Rome, Italy, 11-13 July 2022)

E Based on our analysis and the obsarvations of the feld trip we divided the city in four different landscape types: City center, Housing, Industrial sites and traffic
o
andscape types green, and Nature and rural green. The areas are divided by their urban typology and typical green types, and each of them has typical problems and solutions.

The radial urban structure of Oulu can be identified in landscape types map

e of subs

igh. Large part of the water

edge is not connected to public areas. Apart from the grave yard, larger natural areas are lacated far from the city center, or inaccessible, like smallisiands.

Urban typology

city center and other dense
opartment housing and commer-
cial areas

Typical green areas
parks

private green
troffic green

Main problem
tack of green and blue infrastruc-
ture in the urban areas

Urban typology
forest suburbs, low density
opartment house area, detached

Typical green areas
private gordens
forests

sing Main problem
fow diversity of green infrastruc-
ture

Natural and rur

gree:

Urban typology
Areas with restricted use ond ac-
cess: industriol areas, surround-
ings of railways and highways

Typical green areas
brownfield

troffic green

forest

Main problem
Lack of biodiversity

Urban typology
cottages, forms or other low-den-
sity housing areas

Typical green areas

Jorests

agricultural fand

private green, (meodows, wet-
land, traffic green)

Main problem
lack of biodiversity

»

Urban typology
N variable - areas next

to river or seashore

Typical green areas
parks, private gar-

dens

Main problem
Inaccessibility of
water
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Step 1 Green quality index map

Ecosystem services o because
green types, the four h high The
= ‘The same land area can offer multiple benefits if its ategories, with only
S ‘ecosystems are in healthy state. Ecosystem services
H approach enables us to assess not only the func- -
oy O tions but also the multifunctionality of the green green types, we were
or e —— £ g spaces. ipare the quality city districts. The map is not perfect tool to compare the
§ ot Oulu city a5 some
icts: The fndex 2
Mo Jtricts, igh

eigh , only
green, the higher the quality of the green. are located in different city districts. However, the green

ucts obtained from ecasystems, like food, water and

ForT.
d.
- CALCULATION:
s e £ Wverwenan 0.000000-0 200000 A= area of green type (square kilometers)
% i &s 0.200001-0.800000 eighting) parison, that
upporting
Regulating Service Gl Cultural Sarvice B 0.800001-1.400000 Score of  district =A1°Q1 + A2°Q2 + ..+ An%Qn
[ I 1 400001-2.600000
amocrt ot g seces. 489 ®. Y@ ot veragn snd nen I 2600001-3.200000
P
R— oS [,

regulating services include benefits nhu\ned from.

@ oot i the regulation

services necessary for the production n(i\l ulh!r
ecosystem services. The sea and forests are es-
pecially important areas for city scale water and
climate regulation, and coastal areas with natural
We used the concept of ecosystem services to assess the current and potential quality of the performance of vegetation procide for example flood prevention.
the green areas. ricultural land and meadows are b ial for

pollination and nutrient cycling. Especially parks.

At of rammd e g

At st st pmon D B oo sy

In order to better understand the connection between different green types and their importance for £SO and tafc geen aresscanhavelocal mertance
tem productin and biodiverst, we gav eich ofthe gréen types points according to Each ple air quality reguiation. 0.000000-0.200000
of the flelds rling b analysis, field trip observa-

I ©0200001-0.800000
08000011 400000
W 1 £00001-2 600000
I 2 600001-3.200000

tions and scientific papers (e.g. Burkhard et al, 2012}, higher points means higher production and importance.

Cultural services are non-material benefits ob-

tained from ecosystems, ke health, recreation and
In Oulu they are

1o the city center and the river.

10.000000-0.200000
B 0200001-0.800000
I 0 800001-1.400000
M 1 400001-2 600000
W 2 600001-3 200000

I
\\\\\\\\\m\ iy, »
Urban metabolism

LUike ecosystem services, urban metabolism approach can
be used to assess the performative character of nature
and the nteractions between natural and human sys-
tems,

Urban metabolism is an analytical tool to understand
the city through the fiows of resources, such as water,

nutrients and waste. Most of the flows are closely linked
10 the supporting and regulating ecosystem services like

Biodiversity

BUE-GREEN INFRASTRUCTURE FOR

THE CITY OF OULU
students: H.Y. Lai, Y. Liang, S. Kangas, K.
Rahkola, C. Yao; teacher: J. Galan, 2019

Sources

Sustainable Energy and Climate Action Plan (SECAP) of Oulu under

oll, F; Nedko, 5. & Maller, F. 2012: Mapping Ecosystem service supply, demand and budgets.

Burkhard, B. Kre
Ecological indicators 12 (2012) 17-29

VILMO - Oulun it

sity of Oulu®)

In Oulujoki delta and other coastal areas with land
wplift, succession and flooding offer multiple val-
uable coastal habitats, which are, however, also
Vulnerable because these areas are appealing for
recroation, housing, harbours and industrial areas.
Other important biodiversity hotspots include large
continuous forest areas outside the city center. They

of

Jjo

2014 (“The

offer largy habitats, also for endangered

species, a5 well a5 connections to untouched areas.

These areas are threatened by the construction of
areas and the growing

pressure,

0.000000-0.200000
I 0.200001-0 800000
I ©03800001-1 400000
I 1.400001-2.600000
Ml 2 600001-3 200000

clean water and climate regulation.

In Oull the supporting green and blue system is provid-
ing the city with among others, energy sources, drinking
water and climate regulation. The City itself creates
‘waste, waste water, nutrients and carbon dioxide which
are flows thet affect the city's green infrastructure and
the surrounding system.

The quality of drinking water is one of the most vulner-
able features of Oulu. Drinking water comes from Oulu
river, and the purification plants are already working on
their highest capacity. There is not enough ground water
1o cover the needs of the people living in the city.

e

Z W
n W
i\
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\°

Step

City centre Water’s edge
Pilot projects @mples. Pt
to different landscape types and their typical green types.
Each of the actions introduces new features or spaces
(green infrastructure), new benefits (ecosystem services)
and new flows {urban metabolism).

The locations of the plot sites are selected to present the
diversity of green types in Oulu, a5 well as connections.
between them.

Who is going to participate?

As seen in the graphs below the sections, green types
include public and private areas. Public areas are usually
owned by municipality (e.g. parks) o state (e.g. traffic
green areas), private areas by city dwellers (eg. private
gardens) or companies (e.g brown fields around factories).

et evtn o e e ou e st
s et o i e o e e sy coton e e catonsunae
Most of our actions present bottom-up 3pproach - they N y =
are relatively small actions that could take place in any of |
the backyards. At the same time, t's important that the o H 1 P9 &9 F ) -
municipality i g ! L :
larger scale sol well 33 helplgand
ers. It's possible to control green areas by regulation, but
voluntary actions should be preferred. T — = £ E— —_— E—— =
park Troffc green Privote green Troffc green Private green Traffic green Trafficgreen  Private green Traffic green rvote green Tratpe green Gulu eiver Trownre
e —
Public Private Public Private Public Private Public Public Private Public Private
on [ ————
D: More vegetated surface B: More biotopes in courtyards E: Visible rainwater treatment E: Multifunctional shoreline A: Access deck to water
C: Dynamic vegetation B: Street plantings B: Diverse vegetation
e
T oo + extending green + supporting bio- + supporting locol + inereasing
infrastructure diversity and local dentity and species accessibility
[P nature

[ st

" [rSIRCUS——
+ increasing con-
nections between
green and biue
types

+ supporting locol
identity and species

+ strengthening + effective and + strengthening + increasing + increasing mul-
water cycle and sustainable mainte- wat a ibilt tifunctionality of
adapting to climate nance adapting to climate and multi- green spaces
change functionality
ok N Bty ciad ‘ Traffic green: New benefits obtained i Sea: New benefits obtained River: New benefits obtained

. wind power

W higher culturol value by
better accessibility

W food from urban forming, new paths —erergy and wood produc-
‘and trails for transportation tian

W higher aesthetic value, expressing
focality and uniqueness

W rew educational possibil-
ities
s increased locality, new educationol

possibilities -
Pilot site locations W ., aguatic biotopes, W new aquatic biotopes, meadows W higher capasity for flood
1: CENTRAL OULU more diverse vegetation, Fo support polinaears reventio
BUE-GREEN INFRASTRUCTURE FOR A e e =
- \P
iar‘iafwus LANDSCAPE WITH INDUSTRIAL AND TRAFFIC storm water regulation, better air quality control, capasity
IDSCAPE «carbon storage to prevent fiooding

THE CITY OF OULU SERSE

students: H.Y. Lai, Y. Liang, S. Kangas, K.
Rahkola, C. Yao; teacher: J. Galan, 2019
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Pilot projects

S&

Industrial and traffic landscape & housing landscape

A

Natural and rural landscape

i -, - s ”
g s s ¢, .
M gyt 130 Y L L e i | o Sy Y $44 $# A b 1t A
fd L oL T A A L - oo SRR TS Pt AR TR tant 4-4yd i L
i i 7 ;
h Brownfield Pri T y
Ditct Forest rivate green roffic green % ‘m m M-m
Public Public Public Private Public Privote Public
E: Rain garden B: More biotopes in private gardens A: New sport and play facilities C: responsible forest management E: Visible water features E: Restoring wetlands
A: New trails

+ adapting to cii- +local and + extending green + enhancing health + enhancing heaith + strengthening
mate change unique land- infrastructure ond well being . and well-being ter cycle
scape ‘ and adapting to

climate change

+increasing. o +increasing

coastal biotope! Junctionality accessibilty

Jocal nature

functionality

+water for new rec- + resilient to dis- + enhancing health + supporti
reational and aes- turbances, such as and well being ‘biodiversity
thetic value pests and climate aesthetic value
change
Wetland: New benefits obtained Agricultural land: New benefits obtained Private green: New benefits obtained Brown field: New benefits obtained
WSS energy and wood protec- WM urbon farming and small NN energy and wood production,
tion scale energy protection new trais for trasportation
W new recreational benefits W (o me industrial structures as
by better accessibility cultural heritage

W supporting pollinators WS combining multiple biotopes for
fiversity

" WEEEM higher caposity of oir
W supporting pollinators quality and water
better woter regulotion
and parification

W jigher capasity for water Son, sustainable nutnent controlling pollutions next to
retention exeling industrial areas
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URBAN TYPOLOGIES, TYPES OF GREEN AREAS AND ECOSYSTEM SERVICES IN HELSINKI (Efraimsson, K.; Hakala, K.; Toivola, K. Green Area Planning, teacher: Juanjo Galan 2018)
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GREEN INFRASTRUCTURE, TYPES OF GREEN
AREAS AND ECOSYSTEM SERVICES IN
HELSINKI

(Efraimsson, K.; Hakala, K.; Toivola, K. Green Area
Planning, teacher: Juanjo Galan 2018)
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KALASATAMA DISTRICT (Helsinki) Revising the masterplan through the generation of a mofe performative Green-Blue Infrastructure, (K.; Hakala, K.; Toivola, K. Green Area
Planning, teacher: Juanjo Galan 2018)

| Section A-A’ ‘ | Section B-B’ Section C-C’

Improvements to Gl: Improvements to Gl Improvements to Gl
- reorganize walkways to create larger and less fragmented green areas - sides of the canal will be made into cascading stairs to improve the utili- - reeds and other suitable plants are planted in the shoreline to improve
- previously closed apartment blocks are opened from the park side to zation of the shoreline water quality
improve green connections - reeds and other suitable plants are planted in the shoreline and onthe - new habitats created on the shoreline
- better utilization of stormwater to promote formation of diverse habi- surface of the stairs to improve water quality - the amount of impervious surface on the street will be decreased and
tats (insects, butterflies) - the amount of impervious surface on the plaza will be decreased and the quantity and quality of green areas increased
- increase the quality of green areas by using a large variety of plants the quantity and quality of green areas increased
(monoculture -> polyculture)
S
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B 53 . £ 2 38 £ & . £ 2 .5 s 8 5§ Sg . 5
= 2 = = = = o) b=
IMPROVEDESS 55, 8= p o EE £ 2 & g8 2 §F ok & § T Bz oF g5 B L0 BF o8 6%
———— 9 a. — S S o 2 = . a_ S - - Puil (2 at=] = = o= (O] E o - o ; n = [
Se o 53 8 ¢ s § S5 § @ 23 2 § 2E.3 T T B2 83 &s F5 8% oo S5 5%
ot G =ofE oz 2 Yo & o © .£ a0 S < £C 'so-  Oa a <o o 3E aLl | €2  Eo g0 co
«Streets ,
—
«Parks E—
+Water ‘
bodies —
m—




VISUALIZING LANDSCAPE SYSTEM RELATIONSHIPS STAFF TRAINING SEMINAR
(11.07.2022, Juanjo Galan Vivas, Polytechnic University of Valencia) TELOS project (Rome, Italy, 11-13 July 2022)

4Lb. Some examples
URBAN AND REGIONAL METABOLISM
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" SUSTAINABILITY

Sustainable development is a moving target...

It often relies in the management of transitions
and tends to be specific to each site ...

Urban sustainability can provide an integrated
approach supporting urban plans and projects
in a flexible and continuous process of change

(Timmeren, 2014)
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" METABOLISM

Metabolism: “The chemical processes that
occur within a living organism in order to
maintain life”

e Catabolism: The breakdown of complex
molecules in living organisms to form simpler
ones, together with the release of energy

e Anabolism: The synthesis of complex
molecules in living organisms from simpler
ones together with the storage of energy

(Oxford Dictionary)

PROCESS: CITRIC ACID CYCLE

The two red carbons enter |....-»C00™
the cycle via acetyl CoA g

STAFF TRAINING SEMINAR
TELOS project (Rome, Italy, 11-13 July 2022)

m 5
S CoR H0  HO —(I>—COO‘ 2 H(lt—COO' co, All 8 reactions
c=o0 _ NADH of the citric
| \ Vg (|>H2 Ho ?H acid cycle
CHs y 1 coo” [SoTo 3 occur in
Acetyl CoA Citrate Isocitrate <|:00 the .
In each turn of NAD* THz zggsrznu‘igﬂe
HS—CoA the cycle, th ’
c00~ " b)q »ihe CH, the cristae
| wo blue [
O:(I: carbons are <|:=o
CH, g%nzverted to coo-
(I:OO' (x-Ketoqutarate‘r €O,
Oxaloacetate NAD*— >
The CITRIC ACID 4 NADH
CYCLE HS—CoA

NADH 8

NAD
(.|700'
HO—CH
| In the next cycle,
(I:HZ | this red carbon
coo- /" |becomes a blue
H carbon
Malate ¥
COo0~
o [ FAD
- CH
HO TN
CH
Each reaction is catalyzed|..-” c|:oo
by a different enzyme
Fumara

runs twice for each
glucose precursor

FADH,

Cc=0

HS—CoA S—CoA
5 Succinyl CoA
co0o~
| GTP
CH,
| GDP ATP

(|>H2 or

6

coo- ADP‘_)
Succinate

te

Source: 2011 Pearson Education Inc.
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" The Concept: URBAN METABOLISM

“The metaphor of a city, or living environment, as a living organism with a collective urban
metabolism can be traced back for more than 150 years. More recently, the concept of urban
metabolism has been used as an analytical tool to understand energetic and material exchanges
‘between cities and the rest of the world’” (Fischer-Kowalski, 2002 in Timmeren 2014).

stored energy, oxygen, water

animal cell /\

homeostasis,

carbon CliOXidC, refuse Source: Timmeren, 2014
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" The Concept: URBAN METABOLISM

URBAN METABOLISM: .. A framework for MODELING complex urban systems’ material and

energy flows

Linear metabolism cities consume and pollute at a high rate

Organic
Wastes
(Landfill, sea
dumping)

Coal
0il
Nuclear

Emissions

S02)

Inorganic
Outputs Wastes

Goods (Landfill)

Source: Cities for a small planet”, Richard Rogers, Faber & Faber, 1997

(CO2, NO2,

Circular metabolism cities minimise new inputs and maximise recycling

Organic
recycled waste
: Pollution &
Renewable ' ollution
CITY / Wastes
Inputs Outputs
Goods
recycled Inorganic
waste

SUSTAINABLE TRANSITION FROM A METABOLIC PERSPECTIVE?...
How can planners, administrations and decision-makers use this approach?
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@ METHODS: MATERIAL (& ENERGY) FLOW ANALYSIS (MFA)

SOLAR RADIATION
OXYGEN
EVAPOTRANSPIRATION RAIN CARBON DIOXIDE
REFLECTED RADIATION
EROSION AND DAMAGED - )
VEGETATION_ Y L y s INFRARED EMISSIONS

CO; ) i

. o 5

IMPORTED ENERGY
EXPORTED GOODS

SOLID WASTE
DOME OF POLLUTED AIR

SEWAGE

UNDERGROUND WATER
POLLUTED SEA WATERS

Fuente: Parés, Pou y Terradas, 1985.

ECOSYSTEME BRUXELLES (16.178 ha)

PLANTES HOMMES (1075000 )

1500.103: frais 5910 t frais
750.10°t sec 19.10° t sec

ENERGIE NATURELLE ~ ENERGIE TOTALE

Bilan 58 EXPORTATION ( 10” kcal)

ENERGIE DE SUPPLEMENT

issions (103t
IMPORTATION ( 10" keal) Emesons D )

co 200 ¢
S0z 30 ¢
NOyx 20 4
Hydrocar. 45 &
Particules 2 §
Pb 0.2 4

(MS) ‘ == _. <’P
i 3 12 el o
Importation (10 t)éy = 5 = : 3
Po 450 ,5900 BILAN D'EAU  (105¢) Exportations (10°t)
[Atiments 5
€0, 7 Eaux usées o e’ W 11Gaz
...... ﬂ:nquu 10 30
Déchats

usiuwe 3 196 226

VerreoFor  S4IRTECTS solides

Produits
manufacturés 7

Déchets :277

Source: Duvigneaud, P., 1974, “Ecosysteme Urbs-Brussels”,
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@ METHODS: MATERIAL (& ENERGY) FLOW ANALYSIS (MFA)

Bio Blo

Con FF
TE T™ TE

Ind EL

CO2

Two graphic representations of city resource-consumption types showing an energy-intensive city on the
left and a material-intensive city on the right (Bio, biomass; FF, fossil fucls; TE, total energy; EL, electric-
ity; COs, carbon dioxide emissions; Ind, industrial minerals; TM, total materials; Con, construction
minerals),

Source: Ferrdo, P., Fernandez, J. E. (2013). Sustainable Urban Metabolism,
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STAFF TRAINING SEMINAR
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other METHODS:

EMERGY is defined as the total amount of
solar energy that is used directly and indirectly
to make a product or a service (Odum 1996).

Uplift
6

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Cultural
: Information
ducation  production

|

~ Research

Source: Transformity Depiction (Tom Abel)

Tom Abel SE S

ECOLOGICAL FOOTPRINT ANALYSIS: Ecological
Footprint accounting measures the demand on and

supply of nature(measured in global hectares)
An intuitive tool for planning, decision-making processes

and policy-making (Ferrdao and Fernandez, 2013)
MEASURES

how fast we consume resources and generate waste

Seftlement Timber & Paper Food & Fiber Seafood

oA

COMPARED TO

how fast nature can absorb our waste and generate new resources.

Carbon Footprint Builtup land Forest Cropland & Pasture Fisheries

Source: Global Footprint Network
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@ CHALLENGES

DATA - quantitative method PLANNING?

- MEASURING WHAT?: Water, Energy,

Waste, Goods, Substances linked to key URBAN METABOLISM:

activities (Phosphorus, Nitrogen...? - A framework to study the
- ACCURACY?: Levels of extrapolation?, G OAL? functioning of cities in a
: H transversal way...
Account Balancing? I I
. SOURCES? What for? - A tool to inform planning...
LI M ITS System and Hinterland How can this connection

between urban metabolic
- DISTRICTS, CITIES, REGIONS? studies and planning take place?
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@ Example: SUSTAINABLE DEVELOPMENT of ROTTERDAM 2014




9 FLOWS: - GooDs, PEOPLE, WASTE, BIOTA, ENERGY, FOOD, FRESH WATER, SAND & CLAY, AIR




VISUALIZING LANDSCAPE SYSTEM RELATIONSHIPS STAFF TRAINING SEMINAR
(11.07.2022, Juanjo Galan Vivas, Polytechnic University of Valencia) TELOS project (Rome, Italy, 11-13 July 2022)

@ Example: SUSTAINABLE DEVELOPMENT of ROTTERDAM 2014
4 STRATEGIES To optimize flows in Rotterdam + PILOT DESIGNS

1. COLLECTING RESOURCES: Obtaining raw materials from waste and food
2. CREATING BIOTOPES: Improving urban nature by local use of freshwater, sand and clay

3. CHANNELING (ENERGY) WASTE: The use of by-products of energy extraction

4. CATALYZING RE-INDUSTRIALIZATION: Boosting the quality of flows of goods,

people and air

Source: « Sustainable Development of Rotterdam » IABR-FABRIC-JVFO-TNO, 2014



4 STRATEGIES To optimize flows in Rotterdam + PILOT DESIGNS
PILOTS Strategy 1. COLLECTING RESOURCES: obtaining raw materials from waste and food

Phosphates from manure
wash out with ground water
andend upin :he big rivers

Everybody has
nuse s

Big based materials can be used
in building construction and
renovation, and can be easily

recycled afterwards

AQUAFARMING
B10-BASED GRONDSTOFFEN

RESIDUES SUPERMARKET

Source: « Sustainable Development of Rotterdam » IABR-FABRIC-JVFO-TNO, 2014



@ Example: THE SIERRA CALDERONA STRATEGIC PLAN (Galan, 2013)

GOAL: Support Sustainable Regional Planning with metabolic inputs

<
4 FLOWS ECOLOGICAL FOOTPRINT ANALYSIS
WATER, WASTE, ENERGY, PEOPLE DIFFERENT USER PROFILES

<

REGIONAL STRATEGIES (5 speciFic FOR METABOLISMS)

s

A VISION: A REGIONAL METABOLIC MODEL cuRRENT & FUTURE

s

TOOLS: LAND-USE PLAN + SECTORAL PLANS + PILOT PROJECTS



Metabolic approaches to Urban Sustainability (Juanjo Galan, Aalto University)
Seminar YMPARISTO & OMAVARAISUUS
City of VAASA (30.10.2018)

Al

Aalto University

@ Example: THE SIERRA CALDERONA STRATEGIC PLAN (Galan, 2013)

GOAL: Ssupport and Inform Sustainable Regional Planning with metabolic inputs

TARGET: SUSTAINABLE DEVELOPMENT (environmental, social and economic)

SIERRA CALDERONASTRATEGIC PLAN

and uses and territorial systems
Natural areas

e Agricultural areas

e Urban areas

¢ Industrial areas

e Infrastructural areas

¢ Green-Blue Infrastructure

Sustainability Dimensions:

¢ Ecological

¢ Socio-Cultural

* Economic

*

¢ Tourism & recreation
¢ Publicfinances

NV1d NOLIVdIDLLYVYd JNdNd

ANALYSIS & DIAGNOSIS
LAYERS: land-uses, sustainability
dimensions + economic sectors

METABOLIC DIAGNOSIS

-FUNCTIONAL METABOLIC SUBSYSTEMS

-METHODS: M.F.A. + E.F. (for a representative
set of human profiles)

STRATEGIESAND OBIJECTIVES |
LAYERS: land-uses, sustainability
dimensions + economic sectors |

METABOLICSTRATEGIES

Economic sectors: LAND-USE & LANDSCAPE PLAN + METABOLICVISION

* Fores.try SECTORAL PLANS (Natural -Within and Between FUNCTIONAL

* Farming environment, Hunting, Agriculture, METABOLIC SUBSYSTEMS

*  Industry |ivestockfsrming: Urban _POTENTIAL IMPROVEMENT OF M.FA.
* Services

Development & Wellbeing, Cultural
heritage, Tourism & public use,
Socio-economic development &
Sustainability, Governance

(reinforcing circular metabolism)
-POTENTIAL IMPROVEMENT OF E.F. (in some
pilot areas)

Source: “Plan Territorial Estratégico Sierra Calderona », Galan (2013)




VISUALIZING LANDSCAPE SYSTEM RELATIONSHIPS
(11.07.2022, Juanjo Galan Vivas, Polytechnic University of Valencia)

STAFF TRAINING SEMINAR

TELOS project (Rome, Italy, 11-13 July 2022)

@ Example: THE SIERRA CALDERONA STRATEGIC PLAN (Galan, 2013)

WATER

533 m3/day

1,870 m3/day

3,853 m3/day

35,613 m3/day

408 mm/year

CURRENT FLOWS: WATER, WASTE, ENERGY, PEOPLE

(—\’.u dustrial area |

3,816 m3/day

WASTE

TOTAL MSW LOW SEASON

10,212 kg/day

8,685 kg/day

OTAL M5W HIGH SEASON

18,898 ka/day

63,590 kg/day

123,950 kg/year

farming

Source: “Plan Territorial Estratégico Sierra Calderona», Galan (2013)

2,339 Tm/year

1,361 Tm/year

17,369 m3/year
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@ Example: THE SIERRA CALDERONA STRATEGIC PLAN (Galan, 2013)

CURRENT ECOLOGICAL FOOTPRINTS

CARBON | FOOD LODGING SERVICES TOTAL ‘ NUMBER OF
FOOTPRINT FOOTPRINT FOOTPRINT FOOTPRINT FOOTPRINT EARTHS
AVERAGE AREA STRATEGIC PLAN 11.68 17.19 4.79 9.75 43.4 2.76
Person I|_V|ng ina cor.npact t-own and working 49 16.5 36 75 32.62 2.08
in a nearby industrial estate
Housewife living in a compact town 5.7 14.9 3.6 7.5 31.75 2.02
Person living in I:lousmg estat_e working in 171 195 45 10.6 173 399
the city of Valencia
Part-time fa.rmfer livingina con.1pact town 57 16.5 6.1 12.7 40.92 26
and working in the local service sector
Retired person living in a compact town 4.9 12.4 3.2 6.6 27.03 1.72
Retired person Il.vmg in a low-density 15.2 17 6.5 91 47.73 3.04
housing estate
Children living in a compact town 5.7 16.5 2.4 11.6 36.22 2.31
Children living in a low-density housing 17.4 19.5 74 12 56.24 358
estate

Young person studying at a university in the

city of Valencia and living in a compact town 9 16.5 3.6 7.5 36.59 2.33
or low density housing estate
Seasonal resident (summer) 22.8 19.5 6.5 12 60.82 3.87
Person working in the military camp 20.1 20.3 53 10.1 55.78 3.55
NATIONAL AVERAGE 12.9 14.9 4.8 9.4 42 2.5 Source: “Plan Territorial Estratégico Sierra Calderona », Galan (2013)
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P .

@ Example: THE SIERRA CALDERONA STRATEGIC PLAN (Galan, 2013)

INITIAL SITUATION. LINEAL METABOLISM

south-central emissions
e area
raw materials Sierra I
Calderona ’

solid waste
="=

e

( PROPOSAL. CIRCULAR METABOLISM
biomass renewal
solar energies
wind
g waste water
water
6 6
Y/ NS
/
energy ! south-central \ emissions
= area
§ raw materials \ Sierra 1 prod 4
\ Calderona /]
\ (4 solid waste
. , ‘ 2 . fii
recycling 6 - ﬁ G recycling
K waste water solid waste J

SUSTAINABLE TRANSITION
TOOLS FOR THAT?

Source: “Plan Territorial Estratégico Sierra Calderona », Galan (2013)
Adapted from Cities for a small planet”, Richard Rogers, Faber & Faber, 1997
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@ Example: THE SIERRA CALDERONA STRATEGIC PLAN (Galan, 2013)

A VISION: A REGIONAL METABOLIC MODEL: CURRENT & FUTURE

3 2 1 1
PRESENT @ S PROPOSAL CIOE 3 g @
o natural-fores i R O natural-fores
.-..-_..------" Entl-irunmentt d.z-'“'""-n.,.- ﬁ‘_"___..-ﬂ_'_'-_-::--- en:firu:l:nentt - "::‘::3
@ - T

urban

environment i i y
industrial industrial

: ; * H
' . : ' ' " H H
. . ‘- .
H ' . K
H H % '
H ' [l H
3 " L s ']
enviropment - . . B envigonment
" H I L] -
H H H .
_ i H H . :
| H n . i
- . H H i
' : ' - :
: , . : : '
. L] H
H 1 " »
: . ! H H
v

service
sector

' ' A 0 H
o) H H T J 3 ]
A . H H »; . H
. H H K . H

. 5 O : 3 . H

*a * g - 5 . *
*, b - - . *s. *
*. . agricultural - R .

. ean . i Ll - e, K agricultural
. environment - e, "o environment
e, .t -"'.,
LT e U [T L Traa,
o [ Teee-1- ¥ i LELTT.
®® | b |® 880
2 2 3 3 2 2
FLOW LEVEL
@ RENEWABLE @ FORESTRY ([ | AGRICULTURE () FOREST (777 AGRICULTURE [ picn |
ENERGIES ) ResouRcEs \_ ) PRODUCTS . RESIDUES \__) RESIDUES 2: MEDIUM
3: LOW
@ URBAN (7% SPACESFOR /A  PROCESSED % LABOUR )  PuBLC
\ WASTE ~ \_J PUBLICUSE /L '\ PRODUCTS =) TRANSPORT

Source: “Plan Territorial Estratégico Sierra Calderona », Galan (2013)
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@ Example: THE SIERRA CALDERONA STRATEGIC PLAN (Galan, 2013)

TOOLS: LAND-USE PLAN + SECTORAL PLANS + PILOT PROJECTS

s M3in internal road

——— Secondary internal streets

Green axes

Green areas

\\\\\\ Densification

.w,

v,
a»

Service hubs

O 00D OD O 0
00 00 R 00 00 00

PERMANENT RESIDENT WORKING IN THE

AREA (CURRENT) 17.1 195 4.5 10.6 51.7 3.29
PERMANENT RESIDENT WORKING IN THE

AREA (AFTER PROPOSAL) 49 16.5 4 7.5 329 2.09

RETIRED RESIDENT (CURRENT) 15.2 17 3.2 6.6 42 2.67

RETIRED RESIDENT (AFTER PROPOSAL) 4.9 12.4 45 9.1 30.9 1.97

CHILDREN RESIDENT (CURRENT) 17.4 19.5 7.4 12 56.3 3.58

CHILDREN RESIDENT (AFTER PROPOSAL) 5.7 16.5 34 11.6 27.2 2.37

SEASONAL RESIDENT (CURRENT) 22.8 19.5 6.5 12 60.8 3.87

“ o (e SEASONAL RESIDENT (AFTER PROPOSAL 7.5 16.5 3.2 11.6 38.8 2.47
Source: “Plan Territorial Estratégico Sierra Calderona », Galan (2013) t )
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Lc. Some examples

LANDSCAPES OF PRODUCTION
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1 FINLAND 2 UUSIMAA 3 PERI-URBAN

1 INITIAL MAP 2 COLLABORATION

WITH GREEN FINGER CONCEPT WITH OTHER ACTORS IN THE AREA OF PERI-URBAN
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VISUALIZING LANDSCAPE
SYSTEM RELATIONSHIPS
(11.07.2022, Juanjo Galan
Vivas, Polytechnic University
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STUDIO COURSE: ‘LANDSCAPES
OF PRODUCTION’ (Aalto
University, 2018)

Student: Rosaliina Luminiitty
Teacher: Juanjo Galén)

STAFF TRAINING SEMINAR
TELOS project
(Rome, Italy, 11-13 July 2022)

FORESTRY

DIFFERENT SCALES OF FORESTRY TODAY
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STUDIO COURSE: ‘LANDSCAPES
OF PRODUCTION’ (Aalto
University, 2018)

Student: Rosaliina Luminiitty
Teacher: Juanjo Galén)

STAFF TRAINING SEMINAR
TELOS project
(Rome, Italy, 11-13 July 2022)

AGRICULTURE

SPECULATIONS OF FUTURE

—] SPECULATION OF THE FUTURE, YEAR 2100

DRIVERS OF CHANGE

¢

1 cubural drivers

technological drivers

SWOT

STRENGTHS

WEAKNESSES

OPPORTUNITICS

THREATS.

IMPLEMENTATION - FUTUR.E

Risto - The Farmer
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CRITERIA
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THRFATS

AGRICULTURE
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Ld. Some examples
LANDSCAPE PLANNING AND ECOLOGY
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STUDIO COURSE: ‘LANDSCAPE
PLANNING AND ECOLOGY’
(Aalto University, 2019)

StudentS: Allan Delesantro, Elka
Lupunen and Kati Efraimsson
Teacher: Juanjo Galan)

STAFF TRAINING SEMINAR
TELOS project
(Rome, Italy, 11-13 July 2022)

. . . . £,
Otaniemi: Embracing Complexity %ﬁg

Actors Typologies Subsystems

NG w&@

fﬁ\,_ W g

‘ =

Country/City Finland, Helsinki S S S B A B s s S L

...........................................................................................................................................

Academic year 2019-2020
Title of the project Otaniemi: Embracing Complexity
Authors Allan Delesantro, Elka Lupunen, Kati Efraimsson
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STUDIO COURSE: ‘LANDSCAPE
PLANNING AND ECOLOGY’
(Aalto University, 2019)

StudentS: Allan Delesantro, Elka
Lupunen and Kati Efraimsson
Teacher: Juanjo Galan)

STAFF TRAINING SEMINAR
TELOS project
(Rome, Italy, 11-13 July 2022)

-

Measuring &

Mapping Complexity

- T
y s
COMMUTER f?’,
£ S0

Hypotheses

Complexity

Connections are mutual interactions between
actors

Resilience

Complexity leads to resilience through redun-
dant connections

Complexity value o
of a patch —

3.

1. (actor connectivity score x patch size)
+
2. [typology connectivity score x perimeter)
+
(subsystem connectivity score x adjacencies)

Connectivity Scores & Spatial Modifiers

Actor Connections

Actor connections occur internal to each typology. We have
identified connections in which one or both actors have
a benefit. Fot the purpose of our value system we ignore
negative connections, like parasitism, predation or herb
ivory to focus on those connections which contribute the
most to resilience,

Actor Connectivity Scores

Actor connectivity scores are the sum off all connections
found within a typology. A one-way connection receives a
score of 0.1 points. A mutual connectios receives a score
of 0.2 points

Typology Connections

Typyology connections occur when one typology within a
subsystem offers or receives a benefit from another sys-
tem. These are different than actor connections because
they are created and transmitted not by individual actors,
but by the functioning of assembly as a whole unit

bH4 v
Q % G
Patch Size 8 J

In the mapping of complexity values, actor connectiity
scores are weighed by the size of the patch in which they
occur. This takes into account the importance of large and
contininuous patches that allow all these actors to come
into contact and thus actualize these connections, While
these connections are still possible between fragmented
patches, they are made more diff icult and fewer. Thus our
scoring process generalizes that they are weaker because
of this fragmenation

Typology Connectivity Scores —» Edge Effects
Each pair of typologies receives a connectivity score based In the mapping of complexity values, typology connectivity
on the number of connections between them. Each con- scores are weighted by the length of the perimeter where
nection is worth 1 point the two typologies are in contact. This takes into account
that direct contact allows the two typologies to participate
< in their connections more readily and promotes successful
Subsystem Connections interactions of actors internal to those typologies.
Sybsystem connections occur when the functioning of
an entire subsystem, consisting of all three typologies
contributes a benefit it or service to another subsystem.
These require translations between different realms of the
s
material, social and cognitive and are thus often abstract b v
Subsystem Connectivity Scores —»  Mosaics E
Each pair of subsystems receives a connectiviy score In the mapping of complexity values, subsystem connec-
based on the number of connections between them. Each tivity scores are weighted by the number of patches from
connection is worth 1 paint. other systems that the core patch comes in contact with.
This takes into account the value of heterogeous patterns
of land-use allowing more complexity and exchange of
connections across systems.
h & - o
A problem of valuing g S O
e Capitalist valuing leeds to reduced complex- N @ 7
O @
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E — 1 lactor connectivity score x 1+ 2 (typology connectivity 1+ 2+ 3 (subsystem connectivity Diagnosis
O patch size) score x perimeter) score x adjacencies) (subsystem
ivi ji i C lexit fi K thi hout th Parkland ben-
STUDIO COURSE: ‘LANDSCAPE w RO Ak S i o8t from adcency 16 rg forushs: Faraat sulfar greaty, die.to fagmantation
P LA NN | N G A ND E c o Lo GYI 55 Wetlands and forest produce a strong combination.
A : Q Spatial improvements
(Aalto University, 2019) 5 4 v
9 Forest network Unified green r::f:raa?s)n
campus
StudentS: Allan Delesantro, Elka 8
Lupunen and Kati Efraimsson e Connectivity Score improvements
Teacher: Jua njo Gala n) 3 Dry meadow herbs Garden plants Bees
‘est management Understory management Psammophytes
(] Stormwater management Spawning grounds Ecology as a study
Ll Cervids Water filtering Livestock
Diagnosis
Complexity performance is strongest in the large campus core which combines
E university and research typologies and benefits from adjacency to forest eco-
(] topes. Fragmentation and segregation of research and university patches on
“;; the edges of Otaniemi causes weak scores.
% Spatial improvements
L0
= } Unified Mixed University
wn campus housing expansion
—_
g Connectivity Score improvements
o Produce Resident scholars Entertainers
(¥p] Food workers Informal transit Nightlife
Prototying Nature-based learning Co-working
In-situ manufacturers Participatory research Crafts people
Diagnosis
E Complexity performance is strongest where all three logotopes interact since
Q they have relatively equal typology connectivity scores. The high strength of
e STEM ativities is increased by their spatial concentrations.
[
a Spatial improvements
Q2
3 Expanded Arts on Tech Residence hall
(V] research campus workshops
—
8 Connectivity Score improvements
5) Practice-based design methods Agricultural science
o Culinary Arts Cultivation knowledge
il Designed experiments Living Arts
Oceanography Partarticipatory-based /
Rune singing design methods
Storytelling Diffuse production
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New Strategy for improving Complexity

Emergent Strategy: Learning fom the Landscape

=) | e )
) EE=El—
(000 womeams | T~ ) “?f“,'"!“‘,‘j wescwor |
i 1 < (_.::*:. ]

ot |

1. Compile all tools
that emerge from the *
brainsorm phase

2. Identify groups of

related tools that form
common multi-functional *
infrstructure.

3. Analyse it for other

ways to improve connec-

tivity scores [marked in *
blue)

4. Aquire a list of infra-
strutures that utilize all
tools at least once

5. Identify
emergent
strategy
through shared
goals.

Campus Commons

THE CAMPUS COMMONS PROPOSAL SEEKS TO
FORM A CONTINUOUS NETWORK OF PATHS AND
PARKLAND UNINTERRUPTED BY ROADS OR PAVED
SURFACES. WALKING PATHS WILL BE INTERWOVIN
WITH A BIOINFILTRATION STORMWATER SYSTEM
THAT CAN BECOME A DESIGNED EXPERIMENT AND
THE ORJECT OF EXTENDED NATURE-BASED RE-
SEARCH ACTIVITIES OF BOTH THE UNIVERSITY AND
RESEARCH MUBS. NEW START-UP DIGITAL-DIFFUSE
TRANSPORT SYSTEMS WILL GIVE AN ALTERNATIVE
WAY FOR EMPLOYEES, STUDENTS AND RESIDENTS
TO MOVE ABOUT THE NOW CARFREE CAMPUS,

Think Forest

THE THINK FOREST IS A CONTINUOUS FOREST NET-
WORK THAT BEGINS AT A NEW ECODUCT IN VILLA
ELFIK AND FINGERS ITS WAY THROUGH THE UNIFIED
CAMPUS. THE FOREST WILL BECOME A SPACE FOR
OUTDOOR LEARNING AND COWORKING WITH OUT-
DOOR CLASSROOMS DESIGNED INTO THE FOREST

CANOPY. THE FOREST WILL SERVE A DE FACTO ROLE

AS A >
TURE. ITS CONNECTIVITY WILL SPONSOR THE AR

RIVAL OF CERVIDS MOVING FROM KESKUSPUISTO.
THE PROJECT WILL INCLUDE RESTORED STREAMS
THAT SERVE AS SPAWNING GROUNDS FOR SEA FISH,

Agriculinary Network

THE AGRICULINARY NETWORK WILL CREATE A NEW
CULINARY ARTS AND AGRICULTURAL SCIENCES PRO
GRAM AT THE UNIVERSITY WHICH 1S SUPPORTED
BY A DIFFUSE PARTICIPATORY RESEARCH NETWORK
OF URBAN AGRICULTURE PROJECTS. THESE PRO-
JECTS WILL INCLUDE EXPERIMENTAL METHODS
OF WILDUFE-BASED PEST MANAGEMENT LAWNS
WILL BE GRAZED BY PRODUCTIVE LIVESTOCK AND
FORESTS MORE ACTIVELY UTILZED FOR FORAG-
ING, BEE KEEPING AND UNDERSTORY AGRICUL-
TURE. PRODUCE OF TME PROJECT CAN BE SOLD
IN FOOD TRUCKS RUN BY LOCAL

Generator Residences

THE GENERATOR RESIDENCES PROJECT WILL CREATE
MULTIFUNCTIONAL RESIDENCES AS AN [XPANSION
OF THE UNIVERSITY AND RUSCARCH CAMPUSES.
THE INSTITUTIONS WILL RESERVE HOUSING FOR
SCHOLARS IN RESIDENCE FROM VARIOUS DISCI-
PUNES AS WELL AS NON-UNIVERSITY COMMUTER
RESIDENTS TO CREATE MIXED HOUSING. WORK.
SHOPS WILL ENCOURAGE NEW PARTICIPATORY
PRODUCTION. MUSICIANS, STORYTELLERS, AND
OTHERS CAN BE INVITED. THEATRES AND BARS WiLL
BUILT INTO THE RESIDENCES TO PROVIDE NIGHT-
UFE AND A VENUE TO SHARE ARTS AND CULTURE.

Eco-Beach

ECO-BEACH WiLL BE BUILT ALONG OTANIEMI'S EAST
SHORE TO PROVIDE NEW HABITAT FOR PSAMMO-
PHYTES AND RESTORED WETLANDS. NEW RECREA-
TIONAL OPPORTUNITIES WILL BE CREATED AS AN EX.

PANSION OF THE UNIVERSITY. EXISTING DOCKS CAN |

BE RELOCATED AND IMPROVED TO HOUSE A NEW
OCEANOGRAPHY PROGRAM. THE BEACH WILL BE RE-
SEARCMED FOR ITS ABILITY TO SUPPORT RIODIVERSI-
TY AND RECREATIONAL NEEDS VIA DIFFERENT MAN-
AGEMENT STRATEGIES. IT WILL ALSO BE TESTEDAS A
STORMWATER AND COASTAL PROTECTION FEATURE.

Final outcome
visualizes the
learnings from the
landscape
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Thanks!

(Juanjo Galan Vivas, juagavi@urb.upv.es)



