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Introduction

Inform

Engage

Introduce city & To set context | ey
emergent for today’s talks M
themes GREY TO GREEN
Perception & To provide AND BLUE TRANSITION
perspective context, tools Future focus and >

direction
Placemaking and knowledge

Adaptive cycles

City as Living To reframe

Lab cities in context
of sustainable
ecosystems



Dundee city

* urban regeneration,

* education and research,
* cultural development,

* sustainability, and

* community engagement

Dundee Botanic Garden
University of Dundee




U rban reg e ne ratIO n Dundee Botanic Garden

University of Dundee




Education and research

Dundee Botanic Garden
University of Dundee



ART NIGHT

duncan of jordanstone
college of art & design

DUNDEE"

City of Design

United Nations
Educational, Scientific and
Cultural Organization

Designated
UNESCO Creative City
in 2014
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sustainableDUNDEE

SUSTAINABLE DUNDEE MAP

ThUndNuon_mnueDevelpmmlc I(DG] urgent call to actior 1eodpm1yp lme\fl &1, and ensure that

by 2030 | I pe pl ]oy peace and prosperity. The als are connected, which means that ffect outcomes In
the Climate Emergency loc IN d fH(abgnedw ith the UN SDG's.
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UNDEE

https://www.dundeecity.gov.uk/sustainable-dundee



https://www.dundeecity.gov.uk/sustainable-dundee
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i Dundee's Food Growing and Community Garden Network
s AT " R OA 9 A place to connect and get involved with food growing in Dundee.
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> ) Development Principles
& Opportunities

\"‘/— [ Lol G y Pl g Partnership
Green Network Links
Strategic Development Area
s Dundee City Councll Boundary

Tay Estuary

Green Circular
https://en.unesco.org/unesco-for-sustainable-cities Tmm—
https://www.dundeecity.gov.uk/sites/default/files/publications/ *The netWOf:k of green infrastr_ucf[ure in the city inqludes 59
Dundee%20Green%20Network%2016.12.2016_A.pdf parks covering 4000 acres (this includes cemeteries and

allotments) and a 27-mile footpath


https://www.dundeecity.gov.uk/sites/default/files/publications/Dundee%20Green%20Network%2016.12.2016_A.pdf
https://www.dundeecity.gov.uk/sites/default/files/publications/Dundee%20Green%20Network%2016.12.2016_A.pdf

Deprivation in Scottish Cities

Blue areas are amongst the 20 least deprived in Scotland
Red areas are amongst the 20% most deprived in Scotland

Edinburgh Glasgow



Supporting Dundee’s mental health and

wellbeing

Dundee
Green Healt
Partnership

https://www.dundeehscp.com/publications/mental-health-wellbeing-strategy-2019-2024

In Dundee, more adults aged

@ 35-29yrs
16 - 64 have a mental health

condition than the Scottish

average. This equates to 6,319 For adults in Dundee reporting a mental health
people in the city. condition, the highest rate can be found for
women aged 35-49 years.

0@;0

Populations living in poorer socio-economic circumstances are at increased risk of poorer mental
health, depression and lower subjective wellbeing. Those living in the poorest areas are twice as
likely to develop mental health problems as those on average incomes.

For every age group, women are more likely to have mental
health conditions than men. The gender ratio for Dundee
is 57% females and 43% for males, which is similar to the
position in the rest of Scotland.

The 2011 Census showed that, of the 8 wards
within the city, the East End, Lochee and Coldside
wards have the highest rate per 1,000 people

with a mental health condition. All areas of

Dundee, except for the West End and The Ferry,

have a higher rate than the national average
per 1,000 adults aged 16-64 reporting a mental
health condition.

Prevalence figures from

Mental Health (MH) registers

for all Dundee Practices have
demonstrated a year on year
increase in the number of people
on the register. In the last 5 years
the change in the number of
people on the MH register has
increased by 8.8%.

The 2011 census indicated that people who identified Mental Disorders are strongly related
themselves as having mental health conditions to suicides. Dundee has a slightly
were less likely to be in work than Dundee’s general above average suicide rate compared
population. Only 28% are in employment, 48% are to the rest of Scotland.

either long term sick or disabled.



SHARE OF GLOBAL POPULATION LIVING IN CITIES

5% 50% 65% 70%

1800 2008 2018 2028

*prediction

The fastest growing habitat on earth



Theory U

ICEBERG MOPEL of CURRENT REALITY

WHAT APPEARS:
VISIBLE BEHAVIORS

Social Divide
Self # Other Spiritual Divide

Ecological Divide Self# Self

Self # Nature
WHAT DOES NOT APPEAR:

STRUCTURES

PARAUIGMS of THOUGHT . I

SOURCE

https://www.u-school.org/ego-to-eco



https://www.u-school.org/ego-to-eco

Biodiversity, ecosystem function / services
and human wellbeing. s

FUNCTIONS

IIIIII

‘\02 ‘Intermediate products’

‘Final products’

Haines-Young & Potschin,
2010



Placemaking

* A process through which
places that people want to
live, work, or explore are
created.

* Social construct — perceived
within a cultural perspective
(imbued with emotion).

* Spaces become places...

Dundee Botanic Garden
University of Dundee

Image: Steve Brown/DC
Thomson



Spaces and places

Space Place Meaning/
Perception
Feelings
- Cartesian Coordinates - Phenomenological - Aesthetics
- Unambiguous boundaries - Dynamic/ relational - Image/ connotation
- Academic - Everyday life experience - Satisfaction
- Easily defined - Subjective/ errorprone - Personal history
- Objective - No crisp boundaries - Personal preferences
- No crisp definitions - Personal experiences
- Contextual/ vague

Merschdorf H, Blaschke T. Revisiting the Role of Place in Geographic Information Science. ISPRS International Journal of Geo-Information. 2018; 7(9):364.
https://doi.org/10.3390/ijgi7090364



https://doi.org/10.3390/ijgi7090364

Perceptions and perspective

BRAIDING
SWEETGRASS

Ways of Being

Animals, Plants, Machines:

S, 1 /.

\

°a

Attribute

Sense

Subjectivity

Context

Biases

Interpretation

Subjective
reality

Empathy
Beliefs

Knowledge

Perception

How we interpret sensory
information

Can vary from person to
person

Dependent on the
situation or environment

Can be influenced by
personal biases

How we make sense of
information

Our individual reality
based on perception

Understanding others'
perceptions

Influences our perception
of reality

Can shape our perception

Perspective

Individual point of view or
interpretation

Can vary from person to
person

Dependent on the
situation or environment

Can be influenced by
personal biases

How we understand or
perceive a situation

Our individual reality
based on perspective

Understanding others'
perspectives

Influences our perspective
on reality

Can shape our
perspective
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Dundee Botanic Garden jl
University of Dundee Scotland The Living Lab

(Global)

Exploring evolving role of
University Botanic Gardens:

Dundee

* Ecological leadership
University

Outdoor learning Grounds

Sustainable food systems

Nature Based Solutions

Sustainable land use Botanic

Garden

Plant traits & ecological design
(see i-Tree eco report)

] Public and =
ez Toees Conservation Result

Living Lab of professional sustainable

Solutions biodiveristy Engagement land use




University
of Dundee

Data processed using i-Tree Eco version 6.0.32

Headline Figure

Structure and Composition Individual Level Ecosystem Services

University of Dundee Botanic Garden
Tree Asset Valuation Report

Hiee Ani-Tree Eco and CAVAT assessment Number Of Trees 1 '378
Botanic Garden 498 tonnes £491,000
Number of Species 243
Annual Carbon
. Pinus sylvestris, Betula pendula, Eucalyptus Storage
Most C Tree § .
ostL-ommon lree Species qunni Campus 135tonnes | £133,000
Replacement Cost (CTLA) £1.48 million
Amenity Valuation (CAVAT) £38.1 million Annual Carbon Botanic Garden 11.8 tonnes £11,600
Sequestration
Campus 3.9 tonnes £3,800
Drrversity of Dundee Treecanomics ] ] ]
Combined Botanic Garden & Campus Ecosystem Services . Botanic Garden 45.6 kg £3,300
Annual Pollution
Annual Carbon Storage 633 tonnes £624,000 Removal Campus 14.7 kg £1.100
Annual Carbon Sequestration 15.7 tonnes £15,400 .
i Botanic Garden 1,200 m3 £2,000
Annual Avoided
Annual Pollution Removal 60.3 kg £4,400 Runoff
Campus 400 m® £600
Annual Avoided Runoff 1,600 m? £2,600

Number of Trees: 1,378 records were used in this analysis. Exclusions detailed in Appendix II.

Replacement cost: Council of Tree and Landscape Appraisers Methodology from the Royal Institute of Chartered Surveyors. *Hollis, 2007

Amenity valuation (CAVAT): Capital Asset Valuation for Amenity Trees (CAVAT) is a method developed in the UK to provide a value for the public amenity trees provide. *Doick, 2018
Carbon storage and carbon sequestration values: These are calculated based on figures jointly published by the Department for Energy Security and Net Zero, and the
Department for Business, Energy & Industrial Strategy, at a sum of £269 per metric tonne of COz6. *Gov.uk, 2012

Pollution removal: This value is calculated based on the UK social damage costs; £23,314 per tonne (nitrogen dioxide), £17,118 per tonne (sulphur dioxide), £172,816 per tonne
(particulate matter less than 2.5 microns). *DEFRA, 2023

Avoided runoff: The valus is based on an average volumetric charge of £1.676 per cubic metre from Scottish Water. *Scottish Water, 2024

£co 5
e Dundee Botanic Garden

A WORE Analyws Tow University of Dundee -
https://www.dundee.ac.uk/corporate-information/botanic-garden-and-grounds-strategy ’ Treecoznomlcs



https://www.dundee.ac.uk/corporate-information/botanic-garden-and-grounds-strategy

MACE Data - University-wide

University
of Dundee

Scope 1, 15,806 tCO.e,

15%

B Scope 2, 1,3831C0.e,

%

tCO,e
104’093 C b St The world's fi b 156 H nd 8.1 gigatonnes of CO.
e world's forests absorb around 15.6 gigatonnes owever, arou! A gi nnes 3
2021-22 arbon ora g e of CO; each year That's around 3X the anaual CO, leaks back into the atmosphere due 1o
Tonnes of Carbon emissians of the United States. deforestation, fires and other disturbances,

Vegetation ’20
= Scope 3. 86,904 tCO,e, > —

ay

Boreal forests Temperate Temperate grasslands Tropical
forests forests

Tropical Croplands
Wetlands savannas 2

one tonne of
carbon dioxide

How well soll stores carbon Soil

depends on soil type. vegelation ‘ 643 ) - 2X as much carbon
and cimate. In general, the ; armospbere IIERE as the atmosphere
wetter and colder, the better _____ il Plart & B0 and living flora and

I i animsi life animals combined.




DATA STREAMS

000
% R ! a3
Citizen Authoritative Low-cost
observation observations sensor networks Wearables sensor networks
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- *. B e @ Improve mental health
A | ¢ ~ _ and well-being
S 74 n ¢ A, . > 9” .
: 4 ' heat stress
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SERVICES
4 e e

Noise reduction

N

ENHANCED DECISION
SUPPORT SERVICES

%

< Improved biodiversity

©UNESCO-IHE

https://urbanreleaf.eu/



https://urbanreleaf.eu/

Urban and rural landscape as canvas

Overcoming challenges (in

Solutions society)

* Art, Nature & Connectivity Theory U

* Prototyping & Failing fast tpaterms

- Learning together & Sharing oper

* Placemaking with Nature- o
based Solutions Heart
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WALKABLE CITY ‘&
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Who is my Self? What is my Work?
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Urban Bioregioning
Releas Tayside

IAN L. MCHARG



The Geddesian approach

Radical at the time - Geddes
rejected the notion that urban
planning was solely about
bricks and mortar. For him, it
was about people......

“their interactions, and the
delicate balance between “A city is more than a place in

humans and their environment.” space;
itis adrama in tlme

Regional Survey: Mapping the Pulse of Communitie§Whets fie
ooked to understand a place through studying its past,
oresent, and potential futures.




Adaptive Cycles

‘A

Potential

<+

Connectedness =

Reorganisation (a)
Renewal and innovation

Resilience increasing

Resilience is high

Capitalised opportunities and growth

Exploitation (R)

Conservation (K)
Rigidity and increasing dependance

Resilience decreasing

\ np-

Resilience is low

Degradation and creative restructuring

Release (Q)

TRIGGER
switch in
system state
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Dundee Botanic Garden transition

Think global: Act Local Jriversty erbunges
D c A @ Bioregioning (e
Tayside -
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