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Socio-ecological Systems

Framework for understanding coupled changes across different scales of
space and time

Ecological Social
Properties Properties
Large-scale Large-scale Trade and
l;::;ni;c;a;g% Spatio-temporal Spatio-temporal commerce,
I;-liuta ete ge. Biotic and Abiotic Socio-political geo-political blocs,
T Controls Controls etc.

Soil composition,
: biodiversity, land
: morphology, etc.

: Water quality, soil
nutrient, fire
frequency, etc.
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Modified after Chapin Ill, F. Stuart, Gary P. Kofinas, and Carl Folke, eds. Principles of ecosystem stewardship:
resilience-based natural resource management in a changing world. Springer Science & Business Media, 2009.
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~ Atmospheric
Measurements

- Key climate inputs
- Bioclimatic variables

¢ Birds

- Algae -
« Fish

- Aquatic Invertebrates

- Mosquitos - Plants
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» Root growth and phenology

Tri-Trophic Thematic

= Flow, depth

(Exemplars limited by space constraint; omission does not imply irrelevance!)




Soil Measurements

- Temperature = - In-strea

- Moisture - Groundwater
—CO2 —und FPAR
- Heat flux - Temperature

- Root growth and phenology - Flow, depth

(Exemplars limited by space constraint: omission does not imply irrelevance!)

Tri-Trophic Thematic & .4 '
Collection Network N >~

= " Symbiota Collections of Arthropods Network

Examples of potential conceptual affinities at NSF Environmental Observatories
the collections - NEON interface that share conceptual affinities

Questions at the nexus of land-use, climate change, and invasive species




Questions at the nexus of land-use, climate change, and invasive species

Challenges:
- Spatio-temporal sampling regime

- Attributes beyond absence /
presence (e.g. phenology)




Data from observations for biodiversity and ecosystem
service assessments

“_..collaboration in monitoring could rapidly

improve the information base available for

assessment and management....
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Boundary Organizations and Initiatives

- Federated search for
environmental data: DataONE

- Communities:
- EarthCube
- Earth Science Information
Partners (ESIP)
- Research Data Alliance

(

RDA)
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Examples of potential conceptual affinities at NSF Emvironmental Observatones
the collections - NEOH interface that share concepiual affinities

Questions at the nexus of land-use, climate change, and invasive species

Challenges:
- Spatio-temporal sampling regime

- Attributes beyond absence /
presence (e.g. phenology)

Data from observations for biodiversity and ecosystem Boundary Organizations and Initiatives

service assessments

len in monitoring ¢

- Federated search for
environmental data: DataONE

- Communities:
- EarthCube
- Earth Science Information
Partners (ESIP)
- Research Data Alliance
(RDA)
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Informatics Challenges

Data Access and Preservation:

+ Authentication

* License, policy

« Discovery

« Access

« Archival Policies

Data Integration:

« Dataformats/schemas

+ Metadata standards

« (Coordinate reference system

« Taxonomic naming conventions
« Protocol registry

« Provenance
« Persistent Identifiers

« Semantics }
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Workflow Associated with Data Plot in Publication




What's needed

- A web-based "work-bench" that allows
collaborators to share research products
(code, data, documentation, tools).

- Many ways to implement this.

- Essential element: tracking and linking
research products.

- Enable reproducibility.
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managers, Stakeholders

Observations using
standardized
protocols that can
be related to other
observations

ation _Analysis and viseatizatia
(GIS, statistical tools, ma

Consumers of the
narratives
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Phenology as an indicator at different
geographical scales
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Example of biodiversity/ecosystem indicators

GROUP ON A better understanding of the biosphere may lead to developing explanatory indicators of
@ environmental change that for example may assist in predicting the effects of environmental
EARTH OBSERVATIONS management strategies that are being considered for implementation. Below are a few indicators

related to crucial ecosystem services,

Biodiversity Observation

Network's (BON) __

Essential Biodiversity Variables use (timber, biofuels, food)

= e mmemme

Research infrastructure that facilitate the transformation of variables (measurements) into indicators for
resource management and policy

Credit: Ideas and materials based on éi;%mﬁ-s Roadmap (September 2014)
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- (GLOB)al (I)nfrastructures for (S)upporting (B)iodiversity
Research

- EU Horizon 2020 funded

- Address research needs and infrastructure services to calculate
EBVs

- NEON, together with the NSF funded DataONE, are the two US
liaison organizations



Biodiversity and Ecosystems: Planet Under Pressure 2012

% PLANET e
% UNDER Selected key points:
i PRESSURE

« Incorporate biodiversity and
ecosystem services into water- and
land-use planning at all scales

210--20 POLICY BRIEF

Biodiversity and ecosystems from local to global
for a planet under pressure . Create green economies that
Transition to sustainability: interconnected include natural, social, human,

challenges and solutions financial, and manufactured
: | capital.

« Shares areas highlighted in a 2011
US White House report.

Source: Planet Under Pressure 2072 website
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