BT THE UNIVERSITY

N \g' of EDINBURGH

—_K-“*——-

School of Geosciences
.

Prof Alistair Hamilton, 29" May 2026 ED'NBU RGH

xtraordinary futures await



Welcome live from Edinburgh!

= Audio Check
= Recording of the session
= Presentation

= Question and Answer
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Audio check

= |n this session, your microphone will be muted but you should be able to hear the speaker

= Can you hear the presenter speaking?

View Options

Welcome to the PG Virtual
Open Days!

Welcome to the PG Virtual
Open Days!

e -

PR

Open to

oL RO e PR, |
e HE UNIVERSITY ” o ?ﬂ thIe) WOI';I i e HE UNIVERSITY - an da the WOI;' :
Ifyoucan'thear. f you still can’t hear:
= |nthe bottom left corner of your screen, select the drop down = Select the ‘Audio Settines’ option and chanee vour
nextto ‘Unmute’ g> op eey

speaker settings here
» then select ‘Test Speaker and Microphone’

= Carry out the audio check = For more support, visit: https.//support.zoom.us/hc/en-

us/articles/201362283-Testing-audio-before-Zoom-Meetings
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Recording @

= Today's session is being recorded

= Any information that you provide during a session is optional and in doing
SO you give us consent to process this information

= [fyou don't want your guestion or name read out in public, you can email
your question to futurestudents@ed.ac.uk

= The session will be stored by the University of Edinburgh and published on
our website after the event on a non-indexed web page

= You will be emailed with a link to the session recording next week
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About me

Upland ecologist, now with
spatial/modelling focus, and
increasingly involved interdisciplinary

SRUC

MSc Programme Director, you'll
maybe see me on various courses
during your year here

Often found in the hills/on a
bike/reading a book!
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* Multi-functional
* Natural capital

* Land sparing v
land sharing

* Ecosystem
services

N et T
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Figure 11 The eight Broad Habitats assessed in the UK NEA and examples of the goods and services derived from each. Items marked with an * dencte goods,

those with T denote services. Items in yellow are considered to be from provisioning services, from requlating and green from cultural. The supporting -“"'.I,tu‘
including amongst others primary production and nutrient cycling, are not isted 1gainst individual habitats as they are considered necessary for the production of all ott
ecosystem services. Source: adapted from the Millennium ':,»; ystem Assessment (MA 2005
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't’s most definitely not just about science.....

= Socio-economic drivers
= Policy (and politics!)
= Human behaviours

= Natural science approaches
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https://www.justtransition.scot/

Examples of Sectoral
plans, Policies and
Strategies

Examples of Scottish
Government National
Plans, Policies and
Strategies

Scottish Government
National OQutcomes

The National Performance Framework (NPF) and
the UN Sustainable Development Goals (SGDs)
share the same aims. The National Performance

Framework is Scotland’s way to localise the SDGs.

The NPF has a focus on tackling inequalities so
that no one in Scotland is left behind as we work
together to achieve the Goals

Ambition 2030: a growth strategy for farming,
fishing, food and drink
Scotland's Biodiversity Strategy
Scotland's National Peatland Plan
Regional Land Use Partnerships
River Basin Management Plans
Rural Tourism Infrastructure Fund

Third Land Use Strategy
Scotland’s Climate Change Plan 2018-2032
Climate Ready Scotland: climate change adaptation
programme 2019-2024
National Planning Framework 4

|
Our Place in D

Performance
Framework

The Land Use Strategy
contributes primarily to the
following National
Performance Framework
Outcomes

We have a globally
compelitive, entrepreneuridl,
inclusive and sustainable
economy

We have thriving and
innovative businesses, with
quality jobs and fair work for
everyone

We are open, connected and
make a positive contribution
internationally

We value, enjoy, protect and
enhance our environment

We live in communities that
are inclusive, empowered,

resilient and safe

We are healthy and active

e Getinvolved! /
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Stakeholder engagement

Part 1: Land use context and previous experience, 25 mins

Stevens (2022)

‘A proving ground for climate change
solutions - a stakeholder analysis in a
Scottish Regional Land Use

Partnership’

THE UNIVERSITY

of EDINBURGH

1)
2)
3)
4)

What is (your / your organization’s) interest / involvement in land use?

At what scale (do you / does your organization) operate?

Who do you work closely with in the context of land use?

How familiar are you with the Regional Land Use Partnership initiative? Have you
been involved in the 2013-15 pilot or the current one?

Do you expect (you / your organization) will participate or be board members within
the SoS RLUP?

How do you expect RLUPs to affect your (organization’s) operations?

How would you describe your stake in RLUP outcomes? In RLUP development?

Part 2: Q method exercise, 1 hour (if remote, completed beforehand)

Clearly explain Q grid exercise, answer any questions. Begin sorting statements,
offering any clarification as necessary. Recording continues.

Offer 10min break at halfway point.

Finish Q sort, photograph / save grid.

Part 3: Q method discussion, 25 mins

8)
9)

10)
11)

12)

How did you find the Q exercise?

Discuss Q sort choices; Highest / lowest priority, neutral, reasoning behind it, any
that were difficult to place.

Were there RLUP outcomes that you had not considered before?

Are there any other outcomes you hope / expect to see from RLUPs which were
not included in the statement concourse?

What are your concerns / fears about the RLUP development / implementation
process? Do you foresee RLUPs having any negative consequences?

Do you have any other thoughts about RLUPs you would like to share?

Who else do you recommend | speak to in this research?

EDINBURGH

xtraordinary futures await




Understanding messaging

Community Climate Action Example

Green (2023) U N

‘How can framing of climate action — .
create a social mandate for change? A cstrce oo [  mm

case stud,y of_communlcatlor)s used in e a
SCOtla n d S Cll m ate Asse m b ly Evidence Group Informant Advocate Cg\”"m“"“y Climate
ction Example
B Transformational 13% 15% 21% 0%
Incremental 38% 55% 29% 100%
EBoth 38% 20% 44% 0%
ENone 13% 10% 6% 0%

http S: { {Iu m ivero CO “Change happens — think of where we were a year ago with COVID, we never thought we\

would probably be sitting in our own homes, working from home. Or where we were ten
years ago and the digital change we’ve seen and how much Zoom would never have
been part of our lives. And even thirty years ago — all of us might have been in different
contexts and different places, some of us might not have even been born. Things have
changed dramatically, and things will continue to change. And it's possible to influence
that change.”

N1Vg

THE UNIVERSITY ED INBURGH
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https://lumivero.com/products/nvivo/

Fngaging stakeholders with new technologies

Polzin (2025)

‘Data for outdoor recreational trail
design: implications of GIS and
remote sensing data on trail science

and building’

(in draft)

%~ THE UNIVERSITY ED INBURGH
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Spatial (GIS) modelling

Willis (2025)

‘Landscape-Level Multi-Criteria
Suitability Modelling for Native
Woodland Regeneration’

I Existing Pinewoods

In draft
https://www.osgeo.org/projects/

qgis/

71 THE UNIVERSITY
)= of EDINBURGH EDINBURGH
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Field sampling and lab analysis

Cr by Group

280

Li (2025) | @ !
‘Evaluating differences in soil

N
~
o

N
N
o

Cr concentration

properties between newly restored
and long-established wetlands in the

+

NK P
Group

Mean FTIR Spectra by Wetland Group (excluding J-6)
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Landuse impacts on water management

Basic model development

1. Import DTM into HEC-HMS

Se I m a ﬂ (20 23) ?ni)i:zl I 2: Set minimum drainage area to 0.2 km?

- 3. Identify outlet to digitalise model
testin
9 subbasins and reaches

‘Assessme nt pf the | m pa CtS Of 4. Transformation method: SCS Unit

H a blt.at QU a II a n d N atu re_ Based 5. :ic:lrt?g;al?nhemitg?dl\/luskingum routing

E/IO lutions OB do odCSeve rity in 6. Loss metho: SCS-CN method
ontserrat Under Contrasting

Ra I nfa “ Sce n a rl OS, Creation of rainfall scenarios / Ep‘aration of soil and habitat layers in

QGIS

1. Use daily Airport gauge data to estimate

a moderate scenario and heavy scenario 1. Import JNCC habitat layer and soll
using existing rainfall events layers
2. Model hypothetical extreme event using 2. Assign hydrological soil classification
literature of tropical hurricanes in Central to soil layer
America and the Caribbean. 3. Assign a CN to each land-use
3. Model a representation of a typical rainfall classification, habitat quality and soill

event hyetograph using local knowledge. hydrological classification to create

Landscape modelling software |
https://www.hec.usace.army.mil/s
oftware/hec-hms/

s of EDINBURGH
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The Rehraya catchment is a semi-arid
mountainous climate that covers 227km?

form the TenS|ft dralnage basin

covering 20,450 km?
Average rainfall of 363mm per year
Contains bare rock faces, steep slopes

Villages make use of the land with terracing
and gravity fed irrigation

Discharge
—— Queds
in situ HS
) rheraya
dem_atlas(m)
B 1000
1 1620
2240
| 2860
1 3480
4100



) Modelled Catchment
[ Identified Sub-catchments

SCS Curve Numbers
I 72 (Broadleaved Deciduous Shrubland)
B 73 (Moasic Forest)
I 74 (Closed Shrubland)
76 (Mosaic Grassland)
78 (Mosaic Cropland)
79 (Sparse Vegetation)
81 (Rain-fed Cropland)
86 (Sparse Grassland)
[ 91 (Bare Areas)
I 95 (Consolidated Bare Areas)
Il 100 (Water Bodies)

) Modelled Catchment
[ Identified Sub-catchments
SCS Curve Numbers
B 51 (Well-maintained Rotated Terraces)
I 72 (Broadleaved Deciduous Shrubland)
0 73 (Mosaic Forest)

74 (Closed Shrubland)

76 (Mosaic Grassland)

78 (Mosaic Vegetation)

79 (Sparse Vegetation)

81 (Rain-fed Cropland)

' 86 (Sparse Grassland)

0 91 (Bare Areas)
B 95 (Consolidated Bare Areas)
Bl 100 (Water Bodies)
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Flood modelling following habitat chang

Garland (2020)

‘Modelling flood behavior of possible
nature-based solution interventions’

" https://www.hec.usace.army.m
il/software/hec-ras/

%~ THE UNIVERSITY ED INBURGH
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Often using UAV (drone) or satellite data

Data like this
collected for
dissertations an
on fieldtrips

%

THE UNIVERSITY

of EDINBURGH

File Edit View Workflow Model Photo Ortho Tools

EERa 9~ Rill-A~& B
\Workspace & X
BB E GO X

‘5 Workspace (1 chunks, 891 cameras)

v Chunk 1 (891 cameras, 26 markers, 906,697 points) [R]
| Cameras (891/891 aligned)

= Markers (26)

88 Tie Points (906,697 points)

Dense Cloud (2,493,590,872 points, Ultra high quality)
W DEM (151774x114981, 1,13 cm/pix)

[¥] orthomosaic (10554368493, 1.13 cm/pix)

Help
R Q i [ B8R
Model  Ortho 3

N

Property Value
Orthomosaic . E
Size 105,543 x 68,493
Coordinate system WGS 84 (EPSG::4326)
Colors 3 bands, uint8 & X
Reconstruction parameters

Blending mode Mosaic

Surface DEM ol

Enable hole filling Yes

Processing time 29 minutes 5 seconds

DJI_0001 DJI_0002 DJI_0003 DJI_0004 DJI_0005 DJI_0006 DJI_0007 DJI_0008 DJI_0009 DJI_0010 DJI_0011

Workspace Reference
Ready

Photos ~ Console  Jobs

[WGS 84 (EPSG::4326) 57°03'50.76" N 4°11'14.14" W| 'S

EDINBURGH
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Combining policy, landuse and ES change

L START: Data collection and process J

_i

PLUS Model ’

l

Extract 2010-2020 Land
Expansion in Shaoxing

Kong (2020)

‘Land use prediction and
evaluation of habitat quality and

carbon storage in Shaoxing City in
2030 based 0%1 PLUS and |§\/E§yr

/Use of LEAS to obtain\
development potential for
each land type and the
contribution of  different

drivers

AN /
o . T
Simulating land use in

Shaoxing City in 2020 using
CARS

Accuracy Test:

models’

Kappa and FoM
——

T

( Linear regression” Markov chain ’

i

Predicting the number of
rasters of different land use
types in Shaoxing City in
2030 based on 2010, 2015
and 2020 land use data

i

different development scenarios

‘ Conversion matrix and weighting validation for]

|

e

3.

InVEST Habitat Quality Model

1. Production of threat source forms

2. Habitat quality in different years and develo

scenarios
Habitat quality degradation coefficients in di
years and development scenarios

-
p

ArcGIS 10.7

1. Habitat Quality Classification
2. ArcGIS habitat quality statistics

InVEST Carbon Storage Model
1. Determination the carbon stocks table of diffi
land use types
2. Carbon storage density map of Shaoxing Cit

different years and development scenarios

/(

2030 under Markov Chain Environmental

Protection scenario

Land-use projections under three
development scenarios in 2030 using

= https://naturalcapitalalliance.sta
nford.edu/software/invest

THE UNIVERSITY

of EDINBURGH

mO0s-08
mos-1

2030 under Linear Regression Environmental
1t sce

Protection scenario :l'lSit]

mO06-08
moe-1

EDINBURGH
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Any questions or comments, add to the chat.......

For further questions, feel free to email me: Alistair.Hamilton@sruc.ac.uk

Questions about your application? Email: future.students@ed.ac.uk

#~77% THE UNIVERSITY ED INBURGH
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