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BIODT ¢ BioDT Objectives

¢ Partners and goals
¢ OBJECTIVE 1:

¢ Build and deploy prototypes of BioDT for

0} addressing biodiversity dynamics
Bl o ¢ OBJECTIVE 2:
, DT,‘]“"F@ A - 9 Support the interoperability of data and
QT 0 services
@@ @O o Q) 9 integration of the BioDT and research
@ infrastructure platforms and workflows
4 g M ¢ OBJECTIVE 3:
: U Al 9 Ensure interoperability of BioDT with
Leaflet | Map data © OpenStreetMap contributors, Credit: EC-GISCO, © EuroGeographic Desti n ati On E a rth an d th e Eu r 0 p ea n D at a
Infrastructure
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https://digital-strategy.ec.europa.eu/en/policies/destination-earth
https://eudat.eu/european-data-initiative
https://eudat.eu/european-data-initiative
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Virtual Space

Digital twin

Information

Data
| Processes

Real Space <
Physical twin
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BIODT ¢ Research Infrastructures

biodiversitydigitaltwin

Data from four Rls
GBIF, eL.TER, LifeWatch ERIC and DISSCo

GBIF The Global Biodiversity Information LifeWatch ERIC LifeWatch ERIC is the e-Science
Facility (GBIF) is an international European infrastructure for
network and data infrastructure biodiversity & ecosystem research.

providing open access to

,(G B I F biodiversity data. Llf§ ’¥Ch

ERIC

elLTER The Integrated European Long- DiSSCo The Distributed System of Scientific
Term Ecosystem (eLTER) focuses on Collections (DiSSCo) is a Research
critical zone and socio-ecological Infrastructure (RI) for Natural
research. Science Collections.
© y 4 ' 3
\( -\
‘ e LT E R Helmholtz Center for Environmental Research - - Naturalis Biodiversity Center (Naturalis)
(UFZ)' UK Ce ntre Of ECOIOgy & Hyd rOIOgy Distributed System of Scientific Collections H
. 4 and Senckenberg Society for Nature
(UKCEH), Environment Agency Austria (EAA) and Research (SGN)
University of Helsinki (UH)
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SUSTAINED PERFORMANCE

—— 380 PETAFLOP/S

CSC

ICT Solutions for
Brilliant Minds

= performs 380 x 10%° calculations per second

COMPUTING POWER EQUALS

1.5 MILLION

MODERN LAPTOP’S

ACAPACITY

on laptops
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gloDT | LUMI Supercomputer
iodiversitydigitaltwin
»/ ' — 2

9 Model upscaling d yl ,I & Ll ¢ pDTs graphical user
interface development — &}

¢ Platform development [~ ] :
using shiny.app

¢ Deployment of pDTs

Laptop Cloud and High-performance
web services computing

= Ay

High Performance

Computers

'---‘

gy 4
BioDT Digital twin framework
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shiny.app end user website

Courses, events, e

dissemination
T o Digital

MODEL .
Twin

FAIR EU Data space

4‘)
Exchange
withother Data sfrgam
DTs oy

e

HPC
Technical platform

i o
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shiny.app end user website

Courses, events,
dissemination

MODEL

FAIR EU Data space

AAI’,

Exchange
with-other Data stream

DTs 2. High
HPC Performance
Technical platform Computing

-
-

i o
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shiny.app

end user website

Courses, events,
dissemination

MODEL — Findable
T EU Data space Accessible

o, Interoperable

Exchange
with-ether Data stream Reusable

DTs -
HPC
Technical platform
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Species response to environmental

change
m
Grassland Forest Biodiversity
Biodiversity Dynamics

Dynamics

% \
S

Ecosystem Services Real-time Bird

Monitoring with
Citizen-Science Data

Species interactions with each other
and with humans

@ s

Disease Outbreaks Honey Bees in
Agricultural
Landscapes

13

Genetically detected biodiversity

@
S =N
)
1
Crop Wild Relatives Prioritisation of DNA

metabarcoding
sampling locations

Phylogenetic
Diversity

Dynamics and threats from and for
species of policy concern

Invasive Alien
Species
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Demonstrators (pDT)
https://app.biodt.eu/app/biodtshiny



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

O Info b Digital Twin ~

01 Species response to environmental change

Cultural Ecosystem Services

%4 Species interactions with each other and with humans d models for simulation and prediction capabilities, through practical use cases addressing critical

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.

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.

Species response to environmental change Genetically detected biodiversity

W/

R

<% Grassland Biodiversity Dynamics e o Crop Wild Relatives and Genetic Resources for Food
Security

L} e o Forest/Bird Biodiversity Dynamics

e o Genetically Detected Biodiversity in Cryptic Habitats
<% Real-time Bird Monitoring with Citizen Science Data

<% cCultural Ecosystem Services

‘ &, ~~'ﬁ 1 <% DNA Detected Biodiversity, Poorly Known Habitats
24 :
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What are the best locations and
treatments to optimize honey
production?
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Input Map

Click the @ icon and select desired placement on the map.

Selected coordinates are:
Latitude: 51.804322
Longitude: 8.803878
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Simulation Parameters

Number of adult bees at the beginning of
the simulation

15,000

Number of Mites at the beginning of the
simulation

o »w 20 e 40 %0 e 0 [ 1} 00 wo

Number of infected Mites at the
beginning of the simulation

o
8
o

£2 Honey Harvest
B Varroa treatment with arcaricide
Drone Brood Removal

Choose start year of the simulation:

2018 2,020
I i 0 1 1 1

10% 2.0 PRl .09 1,020 0N 022 200

For how many days:

1690

i i ‘ | | | I

T3 936 107K 222Y 1,364 1504 Vom0
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Legumes
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Strawberries
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Are the patterns of bird
migration changing?
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® Havainto v
Sijainti Kellonaika
Jyvaskyla, Suomi 13:13

00:00:00 o

00:05:00

Real-time Bird Monitoring prototype digital twin SBioor
|= Dashboard
2025-02-03 "
Bird species: i L ’ Number of records
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9 REAL TIME BIRD MONITORING —
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What are the areas with higher
levels of iInvasion by alien
species
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Invasive Alien Species Prototype Digital Twin -

biodiversitydigita

[= Data
<
Select parameters pDT-IAS
| + | /

Habitat: ~

Forests -
Data Type:
O Mean

Standard Deviation
Uncertainty

Time Frame: Mocxea
O Present Level of invasion
Future
- 50
- 40
5 Yxpaina ¥ 30 E
2 '20
Species  OFF T 9 10
L3gsmaggmm N r o

istanbul e
¢ Leaflet | © OpenStreetMap, ODbL.

Faluahs

(® Time Period: 1981-2010 & Climate Model: Current 8 Climate Scenario: Current

A Habitat: Forests [= Data Type: Mean
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% Ecosystem Services and Digital Twin Models

O Info & Recreation potential & Biodiversity # Recreation & Biodiversity
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)BI00T

Species response to environmental

change
é Monitor Current Conditions. Assess the present
f:“ state of grasslands, including metrics like plant
W biomass and the diversity of plant functional types.
Grassland Forest Biodiversity . .
Biodiversity Dynamics *Project Future Scenarios: Explore how grassland
e ) ecosystems might evolve under various scenarios,

including different climate and management

% i&% conditions.

Ecosystem Services Real-time Bird
Monitoring with
Citizen-Science Data

24 02/03/2025
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Species response to environmental

chanﬂg‘ ﬂ

Evaluate management strategies: simulates
forest succession, productivity and species-

W

G land F t Biodi ity H H 1 1
Bio"f,?j;‘,;ity O Dymamiee enwrohment relationships under different
Dynamics \_ B, scenarios
Ecosystem Services Real-time Bird

Monitoring with
Citizen-Science Data
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)BI00T

Species response to environmental

change
(b
W * A tool for planning: Combine models of species
distributions and recreational value to suggest the
G land F t Biodi i 1l 1
Biodiversity o e mMost relevant areas to visit according to the users
Dynamics interests.
(
Ecosystem Services Real-time Bird
Monitoring with
Citizen-Science Data

26
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Species response to environmental

change
(b

W A mobile application: Allows citizen science to
provide timely data on species occurances

Grassland Forest Biodiversity

Biodiversity Dynamics

Dynamics *Monitor bird migration: Use citizen science data to

a2 ﬂ display near real-time observations of bird species

observations and daily to weekly changes

A | W

Ecosystem Services Real-time Bird
Monitoring with
Citizen-Science Data

e _/
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Genetically detected biodiversity

4 ”\ o
Q! Z O
, , T * Finding resilient crops for climate-driven stress:
Crop Wild Relatives Prioritisation of DNA .
metabarcoding Integrates occurrence data and environmental
sampling locations . . . oo
\_ B, variables to produce habitat suitability maps for

crops and its wild relatives under different
tolerance thresholds

Phylogenetic
Diversity

02/03/2025
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Genetically detected biodiversity

@
! g O
, , o *Beyond species: unlocks and map the diversity of
Crop Wild Relatives Prioritisation of DNA

metabarcoding evolutionary lineages

sampling locations

‘a \ *Allows visualization to explore phylogenetic
relationships within taxonomic groups or
geographic areas

Phylogenetic
Diversity

e _/
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Species interactions with each other
and with humans

® o
Disease Outbreaks Honey Bees in
Agricultural
Landscapes

Dynamics and threats from and for
species of policy concern

Invasive Alien
Species

30

*Predict the spread of Swine Disease: Use near
real-time wild boar geolocation and infection
status data to test different virus control scenarios.

*Users can input various control measures, such as
barriers, depopulation efforts, and carcass retrieval,
to evaluate their effectiveness in containing the

VIirus.
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DestinE — European Commission initiative

1.945

Registered Users

Join us

DestinE

20

Services already available

Your gateway to a sustainable future

A unique ecosystem of services . o )
harnessing the power of e - P Wy Discover
Destination Earth. ; ‘

Data available from

2

DestinE Digital Twins

Register

Explore

Total precipitation rate (mm/hr)
[

0 Powered by adeq c8
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%‘ QIQDT 1 month of DestinE Climate DT (2025)
I 1N FEB

Climate O
adaptation and
Extremes DT

* Future projections

Global

High-resolution

Hourly

https://data.destination-earth.eu/data- \
portfolio/EQ.ECMWF.DAT.DT CLIMATE ADAPTATION \



https://data.destination-earth.eu/data-portfolio/EO.ECMWF.DAT.DT_CLIMATE_ADAPTATION
https://data.destination-earth.eu/data-portfolio/EO.ECMWF.DAT.DT_CLIMATE_ADAPTATION
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Ensure interoperability of the BioDT with Destination Earth, and the
European Data Infrastructure

Virtual Space
Digital twin

mirroring

Real Space

02/03/2025



UNIVERSITY OF HELSINKI

§iTust-TServices  SSECMWF . iEousen.

communicating to markets
CSC

IICOMMpla @ s @) OrOSLo

~~

13-14 June

) BIODT Annual Meetlng 2023 Leiden, Netherlands

¢
. . P
m 'Ifgpﬂ¥eatlon T I T 4 I ’(GBI F UFZ} EI:!l{rMunch:[l]:rrﬁmweltforsch

JYVASKYLAN YLIOPISTO
UNIVERSITY OF JYVASKYLA

biodiversitydiq:

P (U
i UNIVERSITY oF TARTU Llfe '¥Ch umweltbundesamt
ERIC
=
B ifsaol Lo . E MARTIN- LUT—HER UNIV'ERSITAT
\/ At;le)lftsgvse R HALLE-WITTENBERG

.

g =X

Funded by
the European Union


https://twitter.com/BiodiversityDT
https://www.linkedin.com/company/biodt/

m Gabriela Zuguim
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