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Societal Benefit Areas

https://www.earthobservations.org/index2.php



www.geoportal.org



 Sustainable and trustable sources of data and information
to monitor the progresses made on environmental conditions

 Cross-thematic workflows and knowledge base 
to evaluate, predict and monitor Sustainable Development Goals (SDGs)

 Gaps and synergies for addressing the needs of environmental policy in agriculture, soil, 
water, biodiversity, energy, light, and raw materials

The project aims at demonstrating the feasibility and generality 
of the concept of Essential Variables (EVs) across the Nexus of 

GEOSS Societal Benefit Areas (SBAs). 



R u b r i q u e



Lifting the information barriers 
to address sustainability 
challenges through workflows

http://www.mdpi.com/2071-1050/9/5/858Lehmann et al. 2017. Sustainability



From Data to Knowledge

Nativi et al. in prep.





Generalisation of the EV concept across
SBAs and connection with SDGs through a 

knowledge base

Lehmann et al, submitted



Essential Water Variables 
& SWAT

Derived from Lawford, R. (ed.), 2014. The GEOSS Water Strategy: From Observations to Decisions.
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Lehmann et al, submitted

GEOEssential Work packages



Virtual Laboratory (Vlab) 
on the Cloud using Dockers

GEO-Essential VLAB

Ontologies Workflows Products

VLAB API

GEOSS Platform (GCI)

GEO DAB

GEOSS Portal

GEOSS API
Community Portal

datasets
SBA knowledge body

workflows, products

Nativi et al. in prep.



SWAT outputs workflow

Outputs

Statistics, 
indicators

Mapping

SWAT-
CUP

Hydrologic model
Model calibration and 
uncertainty analysis

Conversion



Next steps

Knowledge base

Indicators EVs

Policies

Data 
sources

Virtual laboratory Dashboard

Workflows

The next challenge for GEOEssential is to execute new workflows over 
the VLab platform for instance on the Nexus approach (based on 
WOFOST model) and to connect it with the Knowledge base and export 
the output towards the Dashboard.



An example from a 
SWAT-Europe model



EU SWAT outputs presented 
as OGC web services

https://geoessential.unepgrid.ch/geonetwork/srv/eng/catalog.search#/home



EU SWAT output 
metadata description

https://geoessential.unepgrid.ch/geonetwork/srv/eng/catalog.search#/home



Towards GEOEssential
Dashboard

Giuliani et al. in prep.



DPSIR Water Indicators & SDGs



Towards a Worldwide 
Assessment of 
Freshwater Quality



SDG6 Monitoring and 
Reporting

SDG 6 – Ensure availability and 
sustainable management of water 
and sanitation for all
1 Goal  - 6+2 Targets  - 11 Indicators

Report 
on 6.X

Report 
on 6.X

Report 
on 6.X

Report 
on 6.X

Report 
on 6.X

Report 
on 6.X





Conclusions

• We need to accelerate workflows from data to knowledge
• We need to use interoperability standards (OGC, WaterML,…)
• Essential Water Variables (EWVs) can help defining what needs to 

be monitor through time to inform Policy Indicators
• SWAT inputs and outputs are closely related to EWVs
• Workflows can be ported with VLab on the Internet and 

connected to the GEO data sharing platform
• Other Essential Variables on Cliamte, Biodiversity, Agricultrure,… 

are needed to fully inform DPSIR indicators
• SWAT is providing much more than monitoring capacities by 

modeling also future scenarios



www.geoessential.net
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