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ECOPOTENTIAL Partners
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The old emerging concept of Macrosystems Ecology @P

Pressures and Responses
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Land Cover Change

Continental-scale drivers of biodiversity change.
Rapid and large-scale responses are problematic for monitoring and policy.

Priority areas must be defined.

Biodiversity Response

Beierkuhnlein, Jaeschke, Provenzale in prep.
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a) EVA _ Jb) GBIF 7l c) INSPIRE _ "4 d) Natura 2000

plots per country datasets p. country (| sciDs per country ~ Percentage area

N~

EVA o GBIF | INSPIRE Natura 2000

* Increasingly geo-information, biodiversity data, ecological traits etc. are
made available in data bases.
e Spatial cover of earth observation data is increasing rapidly.
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Focus on Protected Areas &
ECOPOTENTIAL sites cover terrestrial protected areas over:

spatial gradients in Europe
climatic gradients in Europe
biogeographical regions in Europe
major ecosystem types

and one outlayer ecosystems of iconic importance (Kruger
NP, SA) for cross-continental implementation

In addition two Large Marine Ecosystems are included:

Mediterranean Sea

Carribean Sea

- ) <
om____ Sty 3 o €




Location and protection status of the Protected Areas in
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Biogeographic Regions

Alpine
Anatolian
Arctic

Atlantic

Black Sea
Boreal
Continental
Macaronesia
Mediterranean
Pannonian
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Mountain Ecosystems &

Gran Paradiso,
Italian Alps

Foto CBeierkuhnIein
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Mountain Ecosystems
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Elevational Range and climatic conditions for the Protected Areas (PA)
representing mountain ecosystems in ECOPOTENTIAL

Pilot Sites Country Elevation Annual Spatial Annual @

Range Temperature Temperature Precipitation

[m] median [°C] range [°C] [mm/yr]

(Worldclim) (Worldclim) (Worldclim)
Mountain Ecosystems
Gran Paradiso Italy 750 - 4000 0.1 -6.7-9 921 - 2337
Northern Austria 500 - 1963 4.6 0.3-7.8 972 -1570
Limestone Alps
Peneda-Gerés Portugal 100 - 1545 10.6 7.7-14.9 1135-1705
Sierra Nevada Spain 860 - 3482 10.1 1.4-17 280 - 1308
Bayerischer Wald Germany 600 - 1453 5.1 2.6-6.7 895 - 1349
Lakes Former Yugoslav 693 - 2288 9.4 g7 ="11.7 722 -1108
Ohrid/Prespa Republic of
Macedonia
High Tatra Mts. Poland/Slovakia 700 - 2655 2.7 -2.6-59 698 - 1760
Hardangervidda  Norway 500 - 1933 -1.3 -3-4.1 929 -2124
Abisko Sweden 341-1191 -0.7 -46-0.4 387 -612
La Palma Island Spain 0-2426 16 8.6-20.4 307 - 598
< MW, 2%,
ETL.... R Eurcpean Environment Agency ;/_) - EUROPE -.f'ce' +GCEOSS
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Arid / Semiarid Ecosystems
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Elevational Range and climatic conditions for the Protected Areas

(PA) in ECOPOTENTIAL (based on Worldclim)

Pilot Sites Elevation Annual Spatial Annual
Range Temperature Temperature Precipitation
[m] median [°C] range [°C] [mm/yr]
(Worldclim) (Worldclim) (Worldclim)
Water-limited Ecosystems
Har HaNegev 300 - 800 17.8 16 - 21 69 - 188
Samaria 0-2454 12.1 6-19.2 679 - 1052
Murgia Alta 300- 679 13.1 12.1-14.6 519 - 647
Montado 0-400 16.5 12.5-17.6 462 - 1023
Kruger Natl. Park 140 - 462 22.4 19.7 - 24.7 403 - 935
pmi European Environment Agency ':\5 €0
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Coastal Ecosystems

Camargue,
France

bruno mong/noux A photo paysage com
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Pilot Sites Country

Coastal and Marine Ecosystems

Wadden Sea and The

Dutch Delta Netherlands
Camargue France
Donana Spain
Danube Delta Romania
Curonian Lagoon Lithuania
LME1:Caribbean transnational
LME2: transnational

Mediterranean

Elevation
Range

[m]

-15-2

S5 Shaping the future:

Annual Spatial
Temperature Temperature
median [°C] range [°C]
(Worldclim) (Worldclim)
8.8 8.1-10.1
14.2 14-14.3
17.9 17.7 -18.1
11.5 11.1-11.8
7.2 7-7.4

Y Constructing GEOSS from European initiatives

Annual
Precipitation

[mm/yr]
(Worldclim)

739 - 827

622 - 726
518 - 554
311 - 462

725 -754

Elevational Range and climatic conditions for the Protected Areas
(PA) in ECOPOTENTIAL (based on Worldclim)
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Large Marine Ecosystems @

Two UNESCO LMEs are included. i

Commission

I Large Marine Ecosystems
B LME Projects funded by GEF

[0l -

United Nations .
Educational, Scientific and -
Cultural Organization *
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- ~~CinqueTerre - Vernazza,
= “Mediterranean Sea
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Governance
Consequences
for people multiple scales

vulnerability
Human drivers

Land and ocean

Change in
Ecosystem
services

Ecosystem State

Associated
stress

vulnerability

(Status, function,
resilience)

T

Natural systems

Large Marine Ecosystems
LME Caribbean Sea A £ A~
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Sierra Nevada (UGR)

Samaria (FORTH)

Climate change; Water; feeding; landscape; geological materials; genetic
biogeochemical cycle pool:; recreational activities; traditional knowledge:
changes; land use changes. ' dampening of perturbations; water cycle regulation.

Overgrazing and Water; cultivated crops; reared animals; wild animals;
uncontrolled fires; poaching mass stabilisation and control of erosion rates; pollination
and uncontrolled abstraction ' and seed dispersal; nursery populations and habitats;

of endemic species of flora; = decomposition and fixing processes; experiential use of
massive touristic flow. plants. animals and land-/seascapes: cultural benefits.
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ECOPOTENTIAL Virtual Laboratory Platform
WP10

Make all information and knowledge
available to scientists, policy
makers, citizens and other
concerned stakeholders
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ECOPOTENTIAL: Essentlal Varlables

Essential Biodiversity Essential Essential Essential Water Essential Social and
Variables Climate Ocean Variables Environmental
Variables Variables Variables

Species Composition Precipitation Sea Surface Runoff/streamflow/ | Population density
Temperature river discharge

Functional groups traits Temperature Ocean Lakes/ reservoir Resource use and
acidification levels management

Ecosystem extent & Irradiance Zooplankton Glaciers front Natural-areas

structure composition accessibility

ECOPOTENTIAL thus aims to develop widely applicable monitoring indicators for ecosystem status and
trends, biodiversity change and ecosystem services (including their socio-economic demand), creating a unified
EV framework. This necessitates extending the already developed concepts of EBVs, ECVs etc. and include
indicators that capture the major dimensions of ecosystem services supply and demand. Such indicators include,
A suite of remote-sensing and in-situ observation data will also be used to develop and define Essential Ecological
and Environmental Protection Descriptors (EEPD) and the indicators of the current quality status in the PAs to be
studied. To these indicators belong requirements such as: level of (bio)diversity (as being relevant for e.g. the
description of the Good Environmental Status (GES) as used in the Marine Strategy Framework Directive
(MSFD)), level of protection of key-species, improvement in numbers of (certain) species, habitat diversity,
(minimal) size of the area, conmectivity with other (protected) areas, and habitat quality. In particular, the

parameters "habitat diversity", "size of the area" and "connectivity with other areas" will be mainly determined
through EO data.
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ECOPOTENTIAL will develop models
coping with Essential Variables and able to incorporate
Remote Sensing and in-situ information

Empirical (correlative) models
Process-based models
Models for ecosystem services

Earth Observation data will be assimilated
into widely used process-based
ecosystem modelling tools

Define the requirements of future protected areas
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Ecosystem State & Temporal Evolution
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ECOPOTENTIAL Virtual Laboratory Platform \ ; -
O Ecosystem

Tasks
R

Info.

> |
<::I Cper WCU

Data l » ECOpermcus . m

S V- SRS ‘h‘

Big Data capacities

Mediation, Harmonization, Workflow
(brokering)
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Provide strong European support to GEO and GEOSS
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Policy and Capacity Building

European Projects’ Workshop

Develop policy options based on
knowledge from EO and in-situ data
and modelling results (UNEP, UNESCO)

Capacity building at all levels
Create a GEO Ecosystem Community of Practice
Science training schools for young researchers

Organize public events (eqg, European Parliament)

. MW, 50
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Linked R&I activities, Projects and other initiatives

GEO-WOW, GEOSS Ecosystem SBA, GISC.

LTER-Europe, ILTER, LifeWatch, EU BON, GBIF, ETC-BD, EEA, OBIS, GOOS, IODE, EU
BON, EnvEurope, EMODNET, SeaDataNet, GEOSS, GEO BON, INSPIRE, ENVRI, EUDAT,
EVA, GLOCHAMORE, GLORIA, CLRTAP, IUCN, Future Earth.

CLEANSEA, OPERA, MOUNTLAND, BESAFE, DANK, DG ENV, European Environmental
Agency, SoilTrEC, Climate KIC — Greenlnfra, JNCC, EU BON, GEO BON, Mapping Ocean
Wealth, SESYNC Mapping Ocean Acidification Human Hotspots, IPBES, Ecosystem Services
Partnership, MAES-working group.

LifeWatch, MARS, ESF COST EMBOS, MarBEF+, MarCOM+, Vectors, EuroMarine, BIOC3.

Carpathian Network of PAs, Alpine Network of PAs, Mediterranean Lagoons Network, OSPAR,
COCONET, IPBES, IUCN, Future Earth, IPCC.
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BIGDATA Outlook
BIG ECOLOGY

With ECOPOTENTIAL, European research on protected areas,
ecosystem services, biodiversity loss, and earth observation is
entering a new dimension in terms of spatial scales and big data.

 knowledge acquired and methods developed in ECOPOTENTIAL
will be transferred to and applied in other protected areas;

* trends in protected areas and their contribution to the delivery
of ecosystem services will be detected;

» perspectives for novel protected areas will be identified

* Back to the future: ecosystems as networks of biogeodynamical
processes
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Back to the future
Arthur Tansley (1935), who briefly but substantively

defined the ecosystem to be the integrated biotic—abiotic complex:

the whole system (in the sense of physics), induding not only the
organism-complex, but also the whole complex of physical factors

forming what we call the environment of the biome — the habitat factors in

the widest sense.

Significantly, as if to emphasize what he meant by ‘the whole
system’, Tansley (1935) added:

Though (as biologists) the organisms may claim our primary interest,
when we are trying to think fundamentally we cannot separate them from
their special environment, with which they form one physical system (italics

ours).

Ecosystems as complex adaptive systems
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BMOCOEPA Old and new concepts and ideas
B.M.Beprasckuii Cross-scale interaction (CSI) type: CSl due to feedbacks
CSl among driver between driver and
None None variables focal response variables

Z ‘ Biogeodynamical
R4 processes

(@) (b) (c) (d)
Driver D Driver lj] Driver

variables

Air

Organisims

Increasing scale

Focal response Local driver Regional driver

variables
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variables
4

Increasing macrosystem complexit

WM Within-scale interactions W™ M Cross-scale interactions ™3 Cross-scale interactions
among driver variables with feedbacks

Cross-scale interactions
Soranno et al. Frontiers Ecol. Env. 2014
Rietkerk et al., Ecological Complexity 2011

_ A European way to
Biogeodyna’mlcgI.processes: Macrosystems Ecology
the Earth’s Critical Zone and cross-scale interactions
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