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•Lessons Learned 
•New Developments 
•Challenges 
•Knowledge Base Concept
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GEOSS User Requirements Registry (URR) 2006-2013

Users required changes in relations (structure) and flexibility



 New Developments: Essential Variables

Gunn et al., 2015

“Essential Variables are a minimal set of variables 
that determine the system’s state and evolution, are 
crucial for predicting the system developments, 
and allow us to define a metrics that measures the 
trajectory of the system.”      ConnectinGEO (2015)
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Target 6.3: By 2030, improve water 
quality by reducing pollution, 
eliminating dumping and minimizing 
release of hazardous chemicals and 
materials, halving the proportion of 
untreated wastewater and 
substantially increasing recycling and 
safe reuse globally

SDG

Target

Indicator

6.3.1 Percentage of 
wastewater safely treated 

6.3.2 Percentage of bodies of 
water with good ambient 
water quality 

Essential Variable

Water quality

Environmental

Socio-Economic

Infrastructure

Governance/policy

Water usage 
Wastewater treated

EVs: Goal-Based Approach

Jack wants …

Jill, can you provide…?

Jules-Plag and Plag, 2016b



1.4 By 2030, ensure that all men and 
women, in particular the poor and the 
vulnerable, have equal rights to economic 
resources, as well as access to basic 
services, ownership and control over land 
and other forms of property, inheritance, 
natural resources, appropriate new 
technology and financial services, including 
microfinance

SDG

Target

Indicator

1.4.1* Proportion of the 
population living in 
households with access to 
basic services 

Essential Variable

Environmental

Infrastructure

Governance/policy

Socio-Economic

Water Supply S.

Electricity Supply S.

Sewage S.

…

Communication S.

Public Health S.

EVs: Goal-Based Approach

Jules-Plag and Plag, 2016b



From EVs to Requirements
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Flows between humanity and the Earth’s life-
support system are controlled by economic 
rules and social and ethical norms.

“Sustainable Development is a development 
that meets the needs of the present while 
safeguarding Earth’s life support systems, on 
which the welfare of current and future 
generations depends.” (Griggs et al., 2013)

Paradigm

We are the operators of Earth’s life-support system
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Sustainability and Policy Making



Science and EO-based decision support for SDG Implementation

• Data integration in support of research 

• Data-driven simulation: “What if” questions 

• Models for the socio-economic and 
environmental coupled system (Model Web) 

• Agent-based models to account for human 
behavior  

• Geo-Design for integration and change  

• GEOSS Knowledge Base: Linking decision 
and policy makers to EO-derived knowledge
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Governance/Science/Private Earth Observation

We will help you 
find partners!

Linking Users to Knowledge 

Motivation for URR: Gap analysis and prioritization
New Motivation: Matchmaking (discover gaps on the go)

We will help 
meeting your 

needs!
We have 
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From Registries to Matching Platform
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DDU: Data (and Knowledge) Discovers Users
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Publish: harvest, upload, crowd-sourcing, big data, feedback 
Search: View contents, search, export, graphs, feedback 
Analyze: matchmaking (analyze graphs), gaps, prioritize, feedback 
Network: data, models, people, problems, goals, part and functions of planet 
Make decision: workspace for decisions informed by Eos 
Tools: toolbar to exchange a wide range of tools, practices, work flows.  
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Development: • Open Source 
• Community-Based 
• Merge with others? 
• Private Business? 



“We are drowning in information, while starving for wisdom. The world henceforth 
will be run by synthesizers, people able to put together the right information at the 

right time, think critically about it, and make important choices wisely.”                     
E.O. Wilson


