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Filling a critical
gap
for top-class
science at the
continental
scale




»Whole System“-Approach & cross-disciplinarity for the Life Supporting System

Regular Master eLTSER Site categories
differ in their focus
) ) ) on different system
layers

@ . . eLTER provides

* Basic site infrastructure

BIOSPHERE ‘ ‘ ‘ * Data nodes integrating

* Baseline observation of
IIEEVS"

* Multiple other data
sources (RS, modelling)

HYDROSPHERE

* User access to data

eLTER WILL SERVE
MANY RESEARCH
COMMUNITIES

* Site access

l Continuous long-term operation of ~200 innovative hubs
& eLTER




eLTER — The conceptual pillars

Wide-Scale Coverage of Major Terrestrial and
Aquatic Ecosystems in Europe

Long-Term
Process Oriented

& eLTER




eLTER - European Long-Term Ecosystem and socio-ecological Research Infrastructure
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19 supporting countries

~ 80 EoC: 18 countries

~ 160 MoU: 27 countries
45/80/130 eLTER Sites
5/10/30 eLTSER Platforms

2020-2025: 14 Mio €
27 countries

40 partners

200 data providing sites

25 countries
400 LTER Sites
35 LTSER Platforms
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eLTER PPP and eLTER PLUS Links

eLTER PPP

All countries — formal representation

eLTER PLUS

LTER research performing institutions

Partners with Rl implementation capacities Experts of scientific stature from user communities
Overall design & stakeholder liaison Scientific requirements & user uptake
Legal entity, contracting r / Training & knowledge exchange

Business plan, service catalogue
Baseline concepts, NRl and CS
Strategies— EU & global Rl landscapes

Formalisation, European Rl organisation
& integration

‘ Content & design Data access e Content/requirements/JRA
Service portal ' Training
Variables e P T
g Topic centre concepts, Instrumentation
3 tech_nologles and B Communication i
% services Services at site £
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. Physical access
o European design : / ¥
NRI design

Labelling process
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NRI design, observation requirements
Data hot spots, interactions with RS
Networking, user engagement

Virtual testing and proof of concepts

Networking, organisation, TA '
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eLTER PPP Framework

National
processes

Pan-European
processes

Institutional
processes

Driving the
baselining and
standardisation

Decision on
priorities and
coordination

Implementation,
hosting, expertise,
bottom-up
innovation

Organisation &
funding

Negotiating the
European level
governance; Decide
on service provision

Participatingin
European decisions;
National level
organisation

Participatein eLTER
working groups;
Activate users;
Commitment

Set up common
policies and
strategy for the
eLTERRI

Participatein European
decisions; align with
national Roadmaps;
Commitment

Work for
excellence;
Setting boundary
conditions




eLTER Rl organizational structure

elLTER Legal Entity

eLTER Head Office

elLTER Service Portal

cJ or |

contrlbutlon

\

eLTER Topic Centres ]

Member
countries

$92IAJ3S [DIIU)

Topical Service areas

Quality Assurance for Data - Data quality assurance,

validation, & standards

Modelling and Analysis Tools - Analysis tool kits and
community modelling platform

Design Interoperability and Synthesis - Outreach,
interoperable design development, fostering
transdisciplinarity, co-design and synthesis

Technological Innovation and Development- private
sector, innovation, technologies.

i
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Overview of eLTER services provided through the Service Portal

. Head
—  Research site access Office
—  Long-term data & related models, tools &
Topic
products iind
—  Research design support
Service
—  Ground-truthing of Earth Observations Central Portal

Services single access
point

—  Research technology R&D
—  Education & training

—  Outputs informing policymakers
SERVICES for USERS

Research site access

Long-term data & related
models, tools & products

Research design support

Ground-truthing of Earth
Observations

Research technology R&D
Education & training

Outputs informing
policymakers

Infrastructures
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Ambition for harmonisation and accessibility of legacy data from the various sites

Data Integration Portal(s)

NEW
eLTER generic cSW Ve Ve
standard Data ZeLTER 2 elLTER Ve
Services & Data N\ = X «‘ LTER
Products JANS® ESFRI
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[ B INSPIRE
compliant
' : services
Science potential .
of legacy data
— EXISTING
A 28 _ 0\ 2 LTER Data Services
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eLTER RI Timeline

1st 9th . .
Interim Council ... ... ... Interim Council First meeting of the legals

‘ ‘ r entity’s General Assembly

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
I

. ESFRI Roadmap status

| | | |

Implementation (Construction)

Operation

& eLTER




Distribution of formally accredited LTER-Europe sites within the European

biogeographical regions

Biogeographical Regions
- Alpine
- Anatolian
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- Black sea
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Platforms for long-term socio-ecological research (LTSER)

-
----------------------------------------------

Regional scope

Ramat Hashofet 1
Ein Hashofet I
I

* landscape level
. . . . .
Fo * local population and decision making

Iterative: Responsive:
Continue the research Addressing societal needs

Interdisciplinary: Promote integration of natural and
'SCIENCE . POLICY

social science T
. ‘n H

Cross-sector stakeholder collaboration § S
Relevant knowledge for decision-making <5
Reflexive: Relevant: § g

Did it work?  Designed for direct policy uptake S &
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eLTER Framework of Standard Observations

Ecosystem Integrity

Comp 11| Basic Ecological Integrity Indicators i |

Ecosystem
structure

Ecosystem

Flora diversity
Fauna diversity
Within habitat structure
Soll
Water
Air

Biotic diversity

Essential Biodiversity Variables

EBV

EBV Classes

Co-ancestry

Alelic diversity

Population genetic differentiation

Breed and variety diversity

Genetic
composition

Species distribution

Population abundance

Populati by age/size class

Phenology

Body mass

Natal dispersal distance

Migratory behaviour

Demographic traits

Physiological traits

Taxonomic diversity

Species interactions

Net primary productivity
S o=

Nutrient retention

Disturbance regime

Habitat structure

Ecosystem extent and fragmentation

P

y sition by f | type

Haase, P., Tonkin, J. D., Stoll, S., Burkhard, B., Frenzel, M., Geijzendorffer, |. R., Hduser, C., Klotz, S., Kiihn, 1.,
McDowell, W., Mirtl, M., Miiller, F., Musche, M., Penner, J., Zacharias, S., and D.S. Schmeller (2018). The next
generation of site-based long-term ecological monitoring: Linking essential biodiversity variables and ecosystem

integrity. Science of the Total Environment, 613, 1376-1384

Percentage of Testsites measuring Ecosystem Integrity

¥ Integrity Comp eLTER Parameters
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Barometric Pressure
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/'_'_——memperature

Windspeed/-direction

Air Humidity

Incoming Shortwave Radiation

Soil Moisture

Soil Characterization

\‘-‘——-_;

— Discharge

Surface Water Temperature

Surface Water pH

‘N_atﬂ_:_—— — Surface Water Specific Conductivity
Budget I

Groundwater Temperature

Groundwater Specific Conductivity

— _GEun dwater Elevation

Surface Water- Nutrients and lons
Matter Soil Core Sampling

Budget Atmospheric Deposition
Surface Water (DOC)

Soil Heat Flux

Energy

Budget Radiation Budget

Concentration of CO2, Water vapor

Birds

Biotic

Diversity Insects

Wascular Plants

Mollenhauer, H., Kasner, M., Schima, R., Bumberger, J., Frenzel, M., Mirtl, M., &
Zacharias, S. (2018). Long-term ecological monitoring systems in Europe—
methods, scales, perspectives. Sci. Total Environ. 624, 968-978
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eLTER Framework of Standard Observations

1. Representation of key elements of the Ecosystem Integrity Concept
2. High sensitivity to environmental changes

3. Critical Relevance for environmental modelling

Abiotic Heterogeneity Energy Budget

Water Budget Biotic Diversity
Matter Budget Socio-Economy
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eLTER Framework of Standard Observations

Abiotic Heterogeneity Energy Budget

Biotic Diversity

Water Budget

=

Simplicity (Parsimony)

“A design too complex increases the risk of premature demise.”

(Henry Janzen, 2014) Ve
A elTER




eLTER Framework of Standard Observations (biotic, abiotic)

EI components LTER standard observations

,1& Meteorological Parameter

-
@ | Groundwater

Biodiversity

=
L
)
; Soil Parameter
)
<& | Surface Water
—
)

&= Temperature

biotic diversity abundance and identity of insects
‘abundance of vascular plants

Mode of Operation

Sampling Rate

Scale

Method

S18]E10

Continous

15 Minutes

Point Measurement

Thermistor




Number of eLTER standard parameters currently measured by eLTER sites

Number of measured EI components
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Relative frequency of eLTER standard observations — “status quo”

Air Temperature

Windspeed & Wind Direction
Air Humidity

Barometric Pressure
Precipitation

Incoming Shortwave Radiation
Soil Moisture

Soil Characterization

Water Temperature

Discharge

Surface Water pH

Surface Water Specific Conductivity
Groundwater Elevation
Groundwater pH
Groundwater Specific Conductivity
Water Nutrients and lons

Soil Water Chemistry
Atmospheric Deposition

DOC

Soil Heat Flux

Radiation Budget

Standard observations

Concentration of CO» & water vapor
LAI

Birds

Insects

Vascular Plants

Mollenhauer et al. 2018. Long-term environmental monitoring infrastructures in

Europe: observations, measurements, scales, and socio-ecological
representativeness. Science Total Environ. 624: 968-978

61.16
58.93
47.32
21.43
49.11 Abiotic Heterogeinity
45.98
34.82
51.34
39.29
23.66
26.79
iggi Water Budget
12.05
19.64
57.14
22.32
14.29 Matter Budget
30.36
4.91
16.52 3839 Energy Budget
4.91
25.45
27.23 Biotic Diversity
62.05
20 40 GO 80 100

Relative share in %




Site-Specific Characterization

Biodiversity

Biodiversity
VascularPlants  Air Temperature
Insects. | Windspeed/-direction
Air Humidity

Vi lar AirTe 3ty
e ascul Plarrs irTemperatwre —
Birds. Birds.
Abiotic . corw Abiotic
Concentration 0fCO2, Water vapor. Barometric Pressure " oncentration 0fC02, Water vapor. arometric Pressure &
Heterogenity Vs Heterogenity
Energy Energy
R Radiation Budget
Budget adiotion BOMEL Precipitation Budget adiation Budg
SoilHeat Flux__ —Incoming Shortwave Radiation SoilHeat Flux__ ncoming Shortwave Radiation
Atmospheric Depostion_— ~_SoilMoisture AlmosphexDeposxm'
SoilCore Samping_/ \_soil Characterization SoilCore Sampiin, il Characterization
Matter Matter
Budget Surface Water (DOC) \_D'mmze Budget Surface Water (DOC) schare
Surface Water-Nutrientsand lons. urface Water Temperature Surface Water-Nutrients and lons, urface Water Temperature
Grounuwa:eElevation_/ e Is = SurfaceWater pH Groundwater Elevation ~ == SurfaceWater pH
urface Water Specific Conductivity urface Water Specific Conductivity
Groundwater Specific Conductivity Grotindvistel Temperature Groundwater Specific Conductivity Groundwater Temperature
Water . Water
Number of egrity 2 Number of egrity 20
Number of Integrity C 5 Budget Number of egri 5 Budget
Biodiversity
v AirTemperature
lnseﬂqu?lulu o Windspeed/-direction
Bird: / Air Humidity
Abiotic
Concentration of CO2, Water vapor. Barometric Pressure :
i Heterogenity
Energy
R ¢
Budget admmauﬁa_\
ncoming Shortwave Radiaton Abiotic Heterogeneity Energy Budget

Soil Heat Flux

Atmospheric Depostion,

0il Moisture:
o e = Water Budget Biotic Diversity

Matter
Budget Surface Water (DOC), ischorge
Matter Budget

urface Water Temperature

Surface Water-Nutrients and lons.
Surface Water pH

Gmundmuiluaim_/ S —,
I urface Water Specific Conductivity

o Water
Numberof s Budget /
B e e

Number of measured Ecosystem Integrity Indicators:
Integrity C




Geographical distribution of eLTER sites

Level of development

Number of ecosystem integrity
components included in the
current monitoring program
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Number of LTER sites: 224

Kilometers J

0 20 500 1.000 1.500 2000 v

Mollenhauer et al. 2018. Long-term environmental
monitoring infrastructures in Europe: observations,
measurements, scales, and socio-ecological
representativeness. Science Total Environ. 624: 968-978
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eLTER RI — The process of designing a network
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EI components

LTER standard observations

air temperature
% windspeed & wind direction
abiotic heterogencity.  humidity
(climate) barometric pressure
T abiotic heterogerieity soil characterization (e texture)
ity
(water)
water budget discharge
surface water pH
o ltncemiter) surfuce water specific conductivity
water budget groundwater temperature
groundwater specific conduetivity
(groundwater) grotndwater elevation
surface water nutrents and ions
soil core sampling
A Ddges atmospheric deposition
surface water dissolved organic earbon (DOC)
soll hieat Thix
radiation budget
ey budgst leaf area index (LAT)
of CO; & water vapor

biotic diversity

abundance and identity of birds
abundance and identity of insects
abundance of vascular plants
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Number of measured LTER standard observations

Kilometers

Number of Ecosystem
Integrity Components
included in the current
monitoring program
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Number of eLTER sites: 182




