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. & BEeS Towards an integrated ecosystem
@<@) 20256 :
" : research infrastructure landscape
(observation + experimentation + modelling + data)

European environmental Research Infrastructures (RIs) are instrumental in supporting
high-quality, long-term ecosystem research, biodiversity monitoring, and climate
science. Leading infrastructures such as eLTER RI, ICP Forest, ICOS ERIC, AnaEE
ERIC, and LifeWatch ERIC provide critical capabilities for observation,
experimentation, and data management.

Despite their achievements, challenges remain regarding data interoperabillity,
operational coordination, and strategic integration. Strengthened collaboration across
Rls is essential to maximize the scientific and societal impact of European
environmental research and to support the implementation of EU policies,
including the Green Deal and the EU Biodiversity Strategy.




E Global Networking of Ecosystem research sites

'

LTER Sites

.. Regional
. Networks




!'I.-—-_

LTER-Europe, a network of ... Lobbying started
* Researchers ("Community”) 5%’::\5 Discussion initiated in country
¢ | TER Sites Initial national concepts

* |TSER platforms . Network established
* Data and metadata

* National networks
¢ [nstitutions

* Disciplines

¢ In-situ research

Formal ILTER memhérship

And a...
e Part of the network of networks
* Research strategy process
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75 LTSER platforms
in eLTER-Europe
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Mission of eLTER

= Foster a holistic, transdisciplinary ecosystem science’

» served by a unique, pan-European, distributed Research Infrastructure?

= to provide relevant knowledge3 to address environmental challenges

= Tinvestigating the combined effect of climate & land use changes, pollution on biodiversity, ecosystem functioning

» 2 network of sites + central facilities

= 3 predictive understanding, continent-wide, novel data services/products, co-designed management tools etc.

Long-term

Placed-based

Process-oriented

Integrative
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.?.BEeS The whole system approach

. A key concept in the International Long-

Term Ecological Research Network (ILTER)

. The ecosystem is considered to be composer
of structural components (biodiversity,

abiotic heterogeneity) and functional

components (energy, water and matter ,

budgets) and the society
. An indicator system based on the whole
system approach must cover all components

Matter
budget

Abiotic
hetero-
geneity




Importance of whole system approach — 3 D vision




BEeS cCognitive blind spots: why we don’t see the whole

2026
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. Par'are. more visible than the system’s
complexity and interactions.

* Harming animals is criminalized in many places but
burning forest is only recently becoming a political
issue

* A lot of activist energy is misguided to rescuing animals
rather than balancing the ecosystem

 Structure is more visible than functions:
* Habitats have historically been defined by vegetation

* Provisioning ecosystem services are more lorom_inent
and visible than the regulating and cultural services

* We value only what we work with

* Economically important ecosystem functions are not
appreciated in the wild

* Hence the “production boundary” in natural capital
accounnng
* Single metric is a double edged solution: see
how carbon becomes synonymous for climate
change

Matter
budget

Abiotic
hetero-
geneity

L =




Whole system
approach

Society,
economics

Ecosystem

structure

’ Abiotic
hetero-
geneity

Ecosystem functions

orrespondence to ofr
classifications and indica-tor
systems, e.g. SDGs,

taxonomy, essential
biodiversity variables,

habitats, land use

ssoJoe

Subsystem

Biotic diversity

Abiotic
heterogeneity

Energy budget

Matter budget

Water budget

sso.oe
Jejiwig

Indicators
(ecosystem
traits)

e.g. vegetation
cover, plant
diversity, animal
diversity

e.g. geodiversity,
disturbance
regime

e.g. energy
capture,
metabolic
efficiency

e.g. matter
storage, matter
balance

e.g. water
balance,
storage,
efficiency

Parameters
(observations
of ecosystem

traits)

e.g. % LA,
eDNA species
composition

e.g. soil quality,
geomorphology,
pollution, fires

e.g. albedo,
evapotranspi-
ration

e.g. biomass,
element
concentrations

e.g.
precipitation,
NDWI remote

_ sensing index



gReeliminary structure of the revised indicator set
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Direct where same measures are available (e.g.
nitrogen deposition)

Relative where measures have similar context (e.g.
% change)

Synthesised where metrics are derived from
integrated analysis (e.g. position on PCA axes)

Meta analysis where synthesized metrics are
normalized to detect an common signal (e.g.
phenological effects)

New methods using machine learning techniques
(e.g. BHPMF, to impute and extrapolate along
transects and across scales)

Continental scale, long term field data series
could also be used to compare with EU
level datasets, field verify earth

Kilometers
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... and from ecosystem assessment to
natural capital accounting

Physical accounts

Biodiversity

Matter budget

> Ecosystem
extent

accounts

—

condition
accounts

Production
functions?

ink to capacity

accounts?

ESS supply
account

ESS use
account

N

Monetary ES accounts

Ecosystem monetary

asset accounts

Valuation for
supply
sustainability
account

SNA satellite
accounts

Balance sheet for
ecosystem assets

Extended supply and

Links to ecosystem monitoring?
Sustainability safeguards:

* Per account, per ecosystem?

« National/international, which scale?
* What against?
« Early warnings?
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'BEeS Relationship of the network with other
@2025 networks and programs in Europe
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-?E?'—Z' LTER Bg

* The Bulgarian Network for Long-Term Ecosystem Research LTER Bg
is part of the Global and European Network ILTER and eLTER RI.

* LTER Bg is part of National Roadmap for Rl (2020-2027)

 We are part of a coordinated effort to create a European scientific
infrastructure for long-term ecosystem research.
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Filling a critical

‘ X\ gap
MUHVCTEPCTBO for top-class
HA OBPA30BAHVETO .
N HAYKATA science at the

continental
scale

BULGARIA




BEeS Our sites

Belasitsa Black sea Petrohan-Ponor Sozopol Srebarna




BEeS Bulgarian LTER network

@<@) 2026 SITES: the result of a long-term evaluation etfort !
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a -?E‘;"'—Z A future LTSER: Valley of Roses

Funtted by a standalone seed funding project
between IBER and the Thracian University and
benefiting from the National Roadmap funding,
this will be the first agroecosystem LTSER in
Bulgaria

Third year of monitoring in the same plots,
active stakeholder engagement

Essential oils are high value added raw material
for perfumery, mainly gauged towards export.
Local tourism co-benefits from the
attractiveness of the crops which became a
national emblem

A number of SOs are being covered, legacy data
collected.

Site outline is drafted with the aim is to register
the site with LTER-BG

Partner - Thracian University — Stara Zagora
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Bees LTER-BG — object of NRoadMapRI (2020-2027)
Synergy

STANDARD
OBSERVATIONS
driving costs

STAKEHOLDER
GROUPS

structuring SERVICE
activities DEVELOPMENT
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BEeS Standard observations and network policies

 Standard observations: a number of

comments In most el TER: a network of networks

spheres; significant contributions SN T SHé
made to defining SOHYD SOs, and , B 7?9 e
currently active in removing f ‘s 06
ambiguities and bringing them back | s i
to the SO || St ‘ 161 2 BIOSEHERE © . . balsm mtfrzskt)ructlure
- -l ¢ Integratea baseline
' A active national dialogue on h ,' kaan 6 60 v
implementing SOs; most activities in 9 *15"3"%5@5 — + I
the project comnnes ||
 Policy development: current focus "' e T ERe )

on data policy. Outline is drafted,
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.BEeS Ecosystem monitoring and research

 Reviewed the monitoring protocols of the
sites. Harmonization oflprotocols by habitat
type started on national level

' Observations on changing environment —
development of hypothesis, scientific
experiments

 Ongoing work on conceptualization of links
between SOs and ecological and social factors
in the sites

A mobile lab was started by procuring the
equipment and employing a specialist to

' Provide remote sensing covering the Prime
Standard observations on LAl and LIDAR

' Publications: a number of standalone
publications as well as participation in eLTER
Initiated publications
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* Legacy data mobilization:

* Consultations with sites, ongoing tidying,
cleaning of data and quality control

e Custom scripts and queries designed to
process (relatively) uniform legacy data

* Procured equipment for data
storage

* Data management
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BEeS Upgrading the research equipment
2o and facilities

@@

Coordination of
procurement

Gap analysis of equipment
per standard observation

Renovation of facilities




-?EEE Improving the human and research potential

* Bottom-up approach in identifying training topics and organizing tailored
trainings for the wider LTER community

* Regular dissemination of information on eLTER, ILTER webinars, trainings and
other events

* Despite COVID related delays, a number of exchanges and study visits,
including strong eLTER related networking in SPF, bilateral exchanges between
sites, etc.

* First TA/RA project participation from Bulgaria (Parangalitsa site will send
researchers to Dofana-Spain) and second in Portugal

* Recruit young scientists, support PhD students, encourage post-doc
specializations

* National dialogue on academic exchange identified needs for communication
by habitat, incl. within eLTER




BEES e & _usgs .
2020 Scientific meetings

'

» Steady presence in national forums; some
of our members initiate conferences and .
round tables, such as Parangalitsa (90 years g ¥
of the reserve in 2023), Mesta (together :
with Blagoevgrad University), Belasitsa

» Planning, facilitation and funding of
international conference participations

» Special highlights of this year’s 20
anniversary of LTER-BG:

e Scientific session in the national Seminar of
Ecology

e A standalone scientific conference of the
national network




e Started in the two future LTSERs (Belasitsa
and Valey of Roses) with structured
interviews and fuzzy cognitive mapping

e Extending it to other sites in this and the
next year: sites without platform but with
vibrant stakeholder interactions

e National level stakeholder work develops
slower. Political instability prevents the
good expert level interaction from having a
lasting policy impact.
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-?EE'—Z Collaboration across Rls

Objectives

= Enhance synergies across European RIs

= Define actionable collaborative initiatives

» Strengthen data interoperability and sharing

» ENnhance open science practices

» Support integrated ecosystem research across Europe

» Strengthen the link between science, innovation, and policy




sees 1hematic Priorities & Actions

2026

L
@
& » A. Data & Digital Integration
= Current status: Each Rl has its own data platform; interoperability is limited
» |dentified gaps: Lack of standardized metadata; no common portal
= Proposed actions:
» Establish a shared data portal for cross-network access
» Develop common metadata and data standards

= Launch pilot interoperability project among eLTER, ICOS, ICP and LifeWatch

» B. Ecosystem Processes & Services
= Current status: Networks operate largely independently
» ldentified gaps: Limited coordinated campaigns and experimental integration
» Proposed actions:
= Design joint experimental and observational campaigns
» Integrate ecosystem service indicators across LTER and LifeWatch
= Harmonize long-term monitoring protocols where feasible
= Common publications and projects

= C. Policy & Societal Relevance

= Current status: Rl outputs are often research-focused, limited policy uptake

» |dentified gaps: Fragmented communication with stakeholders

» Proposed actions:
» Co-create policy briefs summarizing network insights
» Organize stakeholder workshops at national & EU level
= Develop a communication toolkit for policy-relevant outputs

] s



.-’.BEES Thematic Priorities & Actions
@<@) 20256
Thueme Proposed Actions

Data & Digital Integration

1. Shared data portal
2. Common metadata & standards
3. Pilot interoperability project

Ecosystem Processes & Services

1. Joint experimental & observational campaigns
2. Harmonized ecosystem assessment and
services indicators

3. Harmonized and standardized monitoring
protocols

Policy & Societal Relevance

1. Co-created publications and policy briefs
2. Stakeholder workshops
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Title: LTER-BG International Scientific Conference 202¢
“Long-Term Ecosystem Research: Contributions,
Challenges and Future Perspectives” 20 years LTER-
Bulgaria as part of eLTER

Dates and Place: 14-16.10.2026, Varna, BULGARIA

Scientific sessions
> Monitoring and Understanding Ecosystem Dynamics,
> Ecosystem Services and Stakeholder Engagement in
Long-Term Ecological Research: What We Lose When
We Win,
> Ecosystem Restoration and Nature-Based Solutions,
Emerging Technologies in Ecosystem Research, Data
Management, and Open Science in eLTER,

Special sessions
> "Collaboration and co-location with other European
research networks, with an emphasis on enhancing the
impact of scientific results.”,
> Special session "Rethinking generational change in Long-
Term Ecological Research: from mentorship to
partnership."

v

A { LTER I

BEeS VARNA 14-16.10.2026 -
222 the event’s website http://Iterbg26.eu/

i o REPUBLIC OF BULGARIA
£ MINISTRY OF EDUCATION

R
SRR

First announcement

S LTER-BG
Scientific Conference 2026
Long-Term Ecosystem Research:
Contributions, Challenges and Future Perspectives

20 years Bulgarian LTER network as a part of eLTER
Varna, Bulgaria - 14-16 October

AND SCIENCE



http://lterbg26.eu/
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