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&Y BIODI Scope

biodiversitydigitaltwin N

¢ This session aims to provide the policy and historical
background of the BioDT Cultural Ecosystem Service
prototype digital twin

¢ Outline:
¢ Introduction (20 mins)
¢ Individual assessment of prototype digital twin (30 mins)
¢ Group discussion of personal assessment (30 mins)
¢ Updated version of the GUI (10 mins)

https://www.freepik.com/premium-vector/goals-objectives-concept-scope-work-
entrepreneur-project-manager-presenting-scope-work_42188364.htm
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BIODT ¢ Initial Problem : Managing biodiversity and recreational use of a National Park

biodiversitydigitaltwin

Cairngorms National Park Aims: Cairngorms National Park
To promote sustainable use of the natural resources of the area; = sl
To promote understanding and enjoyment (including enjoyment
in the form of recreation) of the special qualities of the area by

the public; R
To promote sustainable economic and social development of ~ itmters
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https://cairngorms.co.uk/discover-explore/enjoying-the-park/planning-a-visit/

https://weareglobaltravellers.com/2020/06/uk-national-parks-guide/
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BIODI ¢ Cairngorms National Park offers a range of cultural ecosystem service

biodiversitydigitaltwin
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The Common International Classification of 6.1.2.1 abiotic characteristics of nature
Ecosystem Services (CICES) that enable intellectual interactions
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BIODT ¢ Tourism is vital to the Cairngorms National Park

biodiversitydigitaltwin

Tourism accounts for 30% Sustainable Tourism

of the economy (GVA) and
43%
of employment.

European Charter for Sustainable Tourism in
Protected Areas is a practical management tool
that enables national Parks and other protected
areas to develop tourism sustainably based on 5
Visitors and locals prepies:
appreciate the outstanding
landscapes, wildlife and

huge range of activities

available.

1. Giving priority to protection;

2. Contributing to sustainable development;
3. Engaging all stakeholders;

4. Planning sustainable tourism effectively;

5. Pursuing continues improvement.

Sustainable Tourism - Cairngorms National Park Authority
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&Y BIODT The policy problem

biodiversitydigitaltwin

The park was awarded the EUROPARC Federation charter for Sustainable Tourism in Protected Areas

in early 2000’s and has used the federation’s five principles to practically manage and develop tourism in the
area.

The 2017 verifier’s evaluation report highlights the positive improvements but also comments on the
need for a deeper knowledge about the recreational potential of the whole Cairngorms National Park to
iInform visitors and so reduce the high concentration of visitors in certain places and times.
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shutterstock.com + 1596489304
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BIODIT Cultural heritage and biodiversity of the Cairngorms National Park

biodiversitydigitaltwin
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BIODT Building on previous work — Recreational potential model

biodiversitydigitaltwin

The OpenNESS Project A recreational potential model ESTIMAP-Recreation
(Zulian et al., 2013) was further developed for the
_:.’»sf:\ Cairngorms (Zulian et al. 2018) providing a practical
I S\ \\ . . ;
/(, — example of coproduction and collaboration (Dick et

@enN ESS al., 2022).

Contents lists available at ScienceDirect

ices 20 (2018) 465480

Ecosystem services

from concepts to s T pas

LSEVIER journal www.elseviar.

real-world applications

Practical application of spatial ecosystem service models to aid decision | )
support e
Grazia Zulian®*, Erik Stange , Helen Woods ©, Laurence Carvalho®, Jan Dick, Christopher Andrews*©,
Francesc Bar6 **, Pilar Vizcaino®, David N. Barton ®, Megan Nowel %, Graciela M. Rusch ", Paula Autunes’,
Jodo Fernandes', Diogo Ferraz', Rui Ferreira dos Santos’, Réka Aszalés’, Ildiké Arany”, Balint Cziicz ™,
Joerg A. Priess', Christian Hoyer ', Gleiciani Biirger-Patricio™, David Lapola™, Peter Mederly ",

Andrej Halabuk®, Peter Bezak °, Leena Kopperoinen®, Arto Viinikka®

arese, fraly
suvironmental Policy Centre. PO, Bax 140, FI-D251 Helsinki, Finfand
008, UK
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INESP Univ Estadual Pauls

" of Ecology and Environmen: antine the Philosopher University in Nitra, Slovakia P .
* Inttate of Ladscape eolog, Sovak Acalrny of Sciences, Branch Nira, Sovakia Ecosystem Services 56 (2022) 101460

Contents lists available at ScienceDirect
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ELSEVIER journal homapage: www.elsevier.com/locate/ecoser

Recreation Opportunity Spectrum (ROS) Full L h Article n
L s Medi isi Hit i . N . . . .
;w:":m -....:,:., - :’:’:w A mixed-methods approach to analyse recreational values and implications ===
B z-ocomsl M S-eeoret [ 8- oroumal for management of protected areas: A case study of Cairngorms National
3 B 6 e | ERC Park, UK
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. 1A, . - . . b b . .
Fig. 5. ESTIMAP-Recreation opportunity spectrum map for the CNP parameterised by (A) soft and (B) hard recreationalist (Table A13 and A14 of the Sl provides the Jan Dick™ , Chris Andrews ", Daniel E. Orenstein ", Yael Teff-Seker ", Grazia Zulian
parameters used). A Cenire fr Eeology and Hydrology, CEH, Bush Estate, Penicik, Edinburgh, Midlothion EH26 0B, UK
® Faculty of Architecture and Town Planning, Technion - lsrael Jnstitute of Technology, Haifa, lorael
 Joint Reséarch Centre, via Fermi 1, 21020 Ipra Varese, Raly
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BIODIT ESTIMAP - Recreational Potential model and data sources
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« ESTIMAP is a multiple look up istorie Land Use Suitability of land to

Assessment support recreational

model, which in this case, HNV farmiand activities
depends on expert opinion. ‘Geologialformations ’

Natural features
—>»=| influencing the 1
potential provision

-Native Woodland Survey of Scotland
-National Forest Inventory
-National Vegetation Classification

- Each input data is scored - | Recreation | _
according to its suitability to Naiona ForestEstte Scotand - | [ rasrucures |
provide opportunities for Atur paths ualk ightands) || potetalprovisio Recreation
. —— Opportunity
outdoor recreation. W Spectrum
-Streams
_Lakes J »| Water
* The parameters are scored Local roadsiiil roximity
. - . ike paths networl roximi
individually using a scale from Butdngs o
O to 10. o _
v 0 = absence of avallablllty of Slope (Dlgltal Elevation MOdEl)
recreation potentlal
easy g 4 5
v' 10 = maximum potential. EEETIN gentle siope 8 6
medium slope 8 6
steep slope 6 7
Dick, J., Andrews, C., Orenstein, D., Teff-Seker, Y. and Zulian, G. m 5 7
2022 A mixed-methods approach to analyse recreational values extremely steep slope 4 8 v
and implications for management of protected areas: a case study
of Cairngorms National Park, UK. Ecosystem Services 56 For example a 10 percent slope means that, for every 100 feet of
http://dx.doi.org/10.1016/].ecoser.2022.101460 horizontal distance, the altitude changes by 10 feet:
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&Y BIODI Modelling enabling citizens to collect new knowledge by targeting data poor locations

biodiversitydigitaltwin

Colours = Pins =
The RecCinG T00| ‘recording ‘suggestions’ in
54 OGN ] 9] ST .
priorities accessible places

/ /

Automatically
generated text
E in pop outs

Do you want to discover =
new places to record
wildlife?

Get suggestions @ |

A4S

Explore the DECIDE Tool. It
shows places with high priority
for recording.

7 | Recording priority: Very high ®

.~ | Top 10% for recording priority in the local area

" Recording priority analysis

Model uncertainty Scope
Very high Butterflies in July
Top 10% in the local area

Choose a location to visit.

B Known recording activity (@ Our model predicts  (®

. . Low 16 species

Record all species seen using .. < st

/ . t d b . t \\ J About this location
Ll o

eX I S I n g a p p S a n We S I e S * \ Aol Walls Accessibility @ Habitat @
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pabbrovad s\ ; this location
Nearby access features Useful links
C_: bridleway and lane Directions from Google
i Locat| [0}]
\ Find out more Go to map L TR

00000 =
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A BIODT ¢

biodiversitydigitaltwin

sightings of species

source: NESBReC

(http://www.nesbrec.org.uk/) 3
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BIODT
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Digital Twin of recreational potential and biodiversity focused on three aspects

- Landscape
Target audience: T recreational
- - . L. . . . iohti potential
Citizens wishing to spend time in nature at locations sighting
. . . biodiversity at
with specific attributes . . |ocati0¥‘
Land managers wishing to manage recreationalists in
their area Loctationts to
. . . arge
Policymakers wising to balance the trade-offs collection of
between space for development and space for new
knowledge
nature, and

Inter and transdisciplinary researchers seeking socio-
ecological knowledge specific to a place

BioDT Recreation Ecosystem
Services Digital Twin
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BIODI
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Citizen scientists
record wildlife in
areas suggested by
DECIDE priority map

Feedback on
recreation potential
model

Recreationalist /
citizen scientist

A

Management/policy
end user

elLTER
biodiversity data

Biodiversity data
(GBIF)

Environmental +
land-use data

Recreator
parametrisation

User interface

BioDT Cultural Ecosystem Service prototype digital twin

Input data

processing ‘

Environmental, land-use data
combined with recreator
parametrisation

Models re- . .
Recreation potential
runona model
schedule

Recreation potential map

Model

Biodiversity data and
environmental data

Biodiversity model
and DECIDE priority

Predicted species distributions
and DECIDE recording priority

outputs

13

28/02/2025



https://creativecommons.org/licenses/by/4.0/?ref=chooser-v1

&) BIODI Species Distribution Models

biodiversitydigitaltwin

Species distribution models

Rainfall zones
suitability = I e -

* Definition: Predict species distribution
from environmental data.

* Purpose: Understand, predict, and manage T \I
species habitats.

* Components: vty = = |- | -
* Environmental data T
* Species data AEAE T
* Models Habitat model based on

Current suitable rainfall and

. . observations ﬂ altitude zones in
® P re d I Ct I O n S = combination wii’h~
3 current observations

Ragnvald

—>
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BIODT Species Distribution Models

biodiversitydigitaltwin

o b4
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Google Earth Engine

Land Cover Map 2021

P Where we need to
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BIODI
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Only recreational potential
model used (dropped the
proximity aspect)

Key provided on simple
linear scale rather than
quartiles

Datasets changed to be
whole of Scotland

All containerised and
available to run on Lumi
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BIODI
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Initial Graphical User Interface

¢ 5> C @ % appbiodteu/app/biodtshiny a % O @ : € C @ 2 appbiodteu/app/biodtshiny a % O @ :
BIODT © Info % Digital Twin ~ Ta bS to view mOdel 228 Acknowledgements BIODT O info i D|g|tal Twin ~ 423 Acknowledgements
biodersitydig — biodersitydigial
. output separately o n v .
O Info & Recreation potential & Biodiversity #& Recreation & Biodiversity O Info & Recreation potential #& Biodiversity #& Recreation & Biodiversity
Recreation & Biodiversity Mapping Recreation & Biodiversity Mapping
Q “wicasic Dormach - N Dornaety = ——
| ool TO Ie Switch to ma Toggle Grayscale ( b ) o Toggle Grayscale
(a) _ 8 /' Base Map selector,~ eaieia
@ Open Street Map @® Open Street Map
3 base map grey scale P ® O SR Wors imagey
S . Lossiemouth D Open Topo Map / Lossiemouth O Open Topo Map
Select species group. o ) v Cullen = Revraativialint Select species group: et ) . Cullgn e, 1 Recreationalist
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& BIODT
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Hn BioDT prototype Cultural Ecosystem Service Digital Twin

Consultation focused on:
() the graphical user interface,
the components of both the
(i1) recreational and
(i) species distribution models and
(iv) the sustainability of the digital twin following the
completion of the BioDT research project.

_ ) Participants offering their opinions in the survey
https://app.onlinesurveys.jisc.ac.uk/s/ceh- tool on their mobile phones after trailing the

online-surveys/biodt-bes-2024-biodt-school prototype digital twin at the British Ecological
Society meetings December 2024 n=58.
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BIODI
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C

BlODT w i Digital Twin ~

bradiversityaigitatwin

) https://app.biodt.eu/app/bicdtshiny

é Prototype Digital Twins

How to access the prototype digital twin

The Biodiversity Digital Twin prototype will provide advanced models for simulation and prediction capabilities, through practical use cases addressing critical issues related to global biodiversity dynamics.

BioDT exploits the LUMI Supercomputer and employs FAIR data combined with digital infrastructure, predictive modelling and Al solutions, facilitating evidence-based solutions for biodiversity protection and restoration.

Species response to environmental change

<% Grassland Biodiversity Dynamics
<P Forest/Bird Biodiversity Dynamics

<P Real-time Bird Monitoring with Citizen Science Data

Cultdral Ecosystem Services

The project responds to key EU and international policy initiatives, including the EU Biodiversity Strategy 2030, EU Green Deal, UN Sustainable Development Goals, Destination Earth.

Genetically detected biodiversity

<7 Crop Wild Relatives and Genetic Resources for Food Security
<P Genetically Detected Biodiversity in Cryptic Habitats

<% DNA Detected Biodiversity, Poorly Known Habitats

Dynamics and threats from and for species of
policy concern

<P Invasive Species

Species interactions with each other and with
humans

&

<% pollinators {Honeybee)

<% Disease Outbreaks

https://app.biodt.eu/app/biodtshiny

28/02/2025
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BIODI Individual assessment of initial draft of prototype digital twin

biodiversitydigitaltwin

https://app.biodt.eu/app/biodtshiny
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&Y BIODT Group discussion of results

biodiversitydigitaltwin

Sharing results of feedback and discuss solutions

N
wow! \
He listened?

https://www.soniagartside.com/womenleaders/tag/Givin
g+Feedback

https://www.alamy.com/stock-photo-feedback-concept-the-meeting-at-the-white-
office-table-128390426.html
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BIODI Report of consultation on initial prototype digital twin
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The overall conclusions where:
e 74% considered the three base maps sufficient

e Most respondents agreed that the filters were useful (78% recreational potential 93%
species occurrence) but questioned why it was possible to move the slider in both
directions.

e The use of additional tabs viewing supplementary information on other web sites or
apps was welcomed with suggestions to include route planners, public transport, and
weather apps

e There was general agreement that the recreational potential model incorporated the
main elements (72%) but concern that the user may need to parameterise the model
with 87 parameters

e Species distribution models considered a sensible approach, but it was : :
recommended to include other biodiversity datasets not just citizen science Consultation on BioDT draft

§Cu|tural Ecosystem Service
e Many recommended both the recreational potential and biodiversity data should be Digital Twin
seasonally adjusted not only annually updated |
e The colour scheme was questioned by many respondents even when they scored 2024
the question positively. Many recognised that there was a lot of information to impart it s R

but considered the present colour scheme unclear

Dick, J. ; Carbone, D. ; Sara-aho, K.; Andrews, C. ; Martinovic, T..
2025 Consultation on BioDT draft Cultural Ecosystem Service Digital Twin: responses to
structured interviews BES 2024. UK Centre for Ecology & Hydrology, 72pp.
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BIODI

biodiversitydigitaltwin

&< C M () https://app.biodt.eu/app/biodtshiny-dev

BIODT @ Info &k Digital Twin ~

tradiversitydigitalt

O Info 4 Recreation & Biodiversity

Recreation & Biodiversity Mapping

) Recreation
| 00-02
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0.4-06
0.6-0.8 4
[ M os-10 ]

Biodiversity
0.0-02
02-04
04-086 |
06-08

W os-10 &

A Recreation potential

Updated Graphical User Interface

https://app.biodt.eu/app/biodtshiny-dev
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A
Recreation Potential

Select recreationist type:
O soft

Hard

Empty

Recreation Potential
Filter

Use the sliders below to filter the
data:

Filter Recreation Potential:

3

Species Selection

Select species group:

Birds ¥

Select species:

Ring Ouzel (Turdus torquatus)

Species Occurrence

Filter Species Occurrence:

Apply filter al
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