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What’s ahead/pre-summary 

•  Data ecosystems necessarily involve a 
variety of stakeholders 

•  Complex relations require us to move 
beyond ‘simple’ networks 

•  To do that, we: 
– Define the framework for a knowledge 

base, and populate it 
– Query and render the result 

2 Tetherless World Constellation 
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You mean, you want to 
know? 

What is a Knowledge Network? How does it work?



Rendering of a network 

logd.tw.rpi.edu/demos 



Marine ecosystems 



Science ecosystem 
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Complex networks 



‘Complex’ networks 

•  Based on information content 
– Node count and number of links 
– Spanning height 
–  ‘Width’ 
– Etc. 

•  Or complexity metrics, cf. McCabe – 
number of linearly independent paths 
through the network 

•  Open world networks lead to differing 
node relations… (or not) 



•  Complex :== Meaning in context 
•  Semantic networks are ones where the 

nodes and relations are ‘named and 
typed’ 



What about meaning 
Named and typed relationships 

Name2:type2 

Name1:type1 

Name2:type2 

Namen:typen 



Framework - DPSIR 



State of waters 

• How is it? (Nutrients, pesticides, heavy metals, ecological quality..............) 

• How much is there? (Runoff, availability, demands, water stress.........) 

Time trends  

• Getting better or worse? 

• Within or outside agreed limits?  

What is causing the problems?  

Pressures on the environment 

• Human - domestic 

• Industrial 

• Agricultural 

State of Action on policies 

• Are they working towards targets? 

 

The DPSIR model can be used as an analytical framework for assessing water issues. This 

allows a comprehensive assessment of the issues through examination of the relevant Driving 

forces and Pressures on the environment, the consequent State of the environment and its 

Impacts, and the Responses undertaken, and of the interlinkages between each of these 

elements. A generic DPSIR framework for water is shown in Figure 4. 

 

Figure 4: A generic DPSIR framework for water 

 

The state of water is determined by natural factors such as geology and climate and also by 

the pressures exerted by human activities. Many of the pressures and the underlying driving 

forces are common to all or a number of the issues. For example, agriculture is a significant 

driving force in terms of ecological quality, nutrient and organic pollution, hazardous 

substances and water quantity. 

DPSIR frameworks in relation to specific water issues 

In the following the DPSIR framework is illustrated by more specific conceptual frameworks 

in relation to water quantity and organic pollution and eutrophication. 
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Water quantity 

The following storyline and DPSIR framework (Figure 5) can be used to describe the issue of 

water quantity. Water availability problems occur when the demand for water exceeds the 

amount available during a certain period. Freshwater shortages occur frequently in areas with 

low rainfall and high population density and in areas with intensive agricultural or industrial 

activity. 

 

There are large spatial and temporal differences in the amount of water available (state). 

These differences are expected to change due to climate changes. Other pressures on water 

quantity arise from the main sectoral users of water such as agriculture, households, energy 

production and industry. The seasonal demand from tourism is a significant pressure. 

 

The impacts of over-abstraction of available water include decreases in groundwater levels 

that in turn can lead to impacts on associated aquatic and terrestrial ecosystems such as 

wetlands. In addition, over-abstraction of groundwater can lead to the intrusion of saltwater 

into coastal aquifers. 

 

Measures (responses) to increase the amount of available water include the construction of 

storage reservoirs to safeguard supplies when other sources are stressed. Other measures are 

aimed at reducing or controlling the demand for water including water pricing, water-saving 

devices and reduction of water leakage in distribution systems. 
 

Figure 5: DPSIR conceptual framework for assessing water quantity resources 

 

Organic pollution and eutrophication 

The effects on the aquatic environment of organic pollution, caused by discharges from waste 

water treatment plants, industrial effluents and agricultural run-off, include reduced river 

water chemical and biological quality, as well as impaired biodiversity of aquatic 

communities and microbiological water quality. Increased industrial and agricultural 

production, coupled with more of the population being connected to sewerage systems will 

result in increases in discharges of organic waste and nutrients into surface water. 
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Models for ecosystems 



Instances 



Network Scale(s) 

•  Complex :== Meaning 
•  Semantic networks are ones where the 

nodes and relations are ‘named and 
typed’ 

•  Interesting property - scale-free 
– Citation networks 
– The Web 
– Semantic networks 
– Depend on super nodes 



Scale free? 

More likely – multi-scale with some hierarchy … 



Vision being implemented 

•  “Our vision is to develop, facilitate, and maintain 
sustained multi-way engagement of natural and 
social scientists and many practitioners in multi-
scale local to global networks for Large Marine 
Ecosystems (LMEs)”.  

•  Goal: Perform routine assessments of LMEs 
involving all (or as many) stakeholders and we 
want robust science data presented in forms that 
various end-users can consume… 



Discussion 

•  We have the tools to explore these 
networks, collaboratively… 

•  Now looking at network rendering, i.e. 
queries and visualizations 

•  Current limit is: base information models 
upon which to develop the initial 
knowledge base(s) (i.e. ontologies) 

•  Next: Compute deductive closure, 
iterate… ? 

•  Thanks for listening. Questions? 


