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==Notes==
Background information from Sky Bristol from the USGS

I've read the paper on the SWQP, examined the  working prototype a bit more, and dug through some of the technical  stuff. I really do think that we have a great launching point here with  the overall theme to expand the set of regulatory and stakeholder  concerns in the areas of fish and wildlife management and conservation -  two drivers of some major Department of the Interior and State partners  for the USGS.

A good overall foil for this is  our intensive work in Southwest Wyoming and something called the Wyoming  Landscape Conservation Initiative (http://www.wlci.gov/).  One of the biggest products that is going to be coming out of this work  that has been intensive over the last four years is the Wyoming Basin  Integrated Assessment. This is ultimately a decision support system for  resource managers that facilitates examination of the many tradeoffs and  conflicting drivers at work in the area from energy and mineral  development to agriculture to recreation to fish and wildlife  conservation. There has been a ton of bureaucratic partner development  just to get all the parties to the table and talking with one another.  We've had science teams out on the landscape doing intensive wildlife  studies to better understand sensitive species and their habitats. We've  had remote sensing folks figuring out new ways of mapping and  characterizing everything from sagebrush types to roads and wind farms.

At  the heart of the Integrated Assessment tool will be a set of nearly 100  raster data layers (some time series) that map all the known  characteristics of the landscape on a common grid. The tool applies some  scientific reasoning to the data to help examine particular questions  about where development will likely occur, where wildlife habitat and  other impacts are likely, and where decision makers might want to think  about conservation actions with the greatest benefit. The tool will be  added into adaptive management process with the BLM and other decision  makers, meaning that we try and improve the available scientific  knowledge and associated information over time to make wiser decisions.

This  is great work and some amazing science all together. Quite a few papers  and a book will be coming out from this along with some working  software. We'll learn a lot from this that can be applied to other  areas, and there is already some of that afoot. However, there is no way  that we can apply this level of intensity to all of the areas around  the country with slightly different drivers and certainly different base  constituents.

That's where the kind of higher  level mashup capability that you all exploring comes into play for me. I  have this dream of a possible future state in the process of getting a  science team together to look at some particular issue. It goes  something like this:

- Most ideas for what we  do really get started through conversations between scientists or  between scientists and management types and stakeholders from other  organizations. This all aligns with larger strategic guidance and  program plans presented to Congress, but the real work of planning  science happens between smaller groups.

- What  if we could capture the conversations flowing amongst these groups of  scientists, program development people, and stakeholders. Some of it  happens over email, some of it makes its way into planning documents and  project plans, and some of it happens in person (with or without  someone capturing notes)?

- What if we could  start mining that information flow using thesauri and other controlled  sources of terms and relationships to build a possible ontology specific  to a burgeoning project or larger initiative?

-  What if we used those project ontologies to present potential data and  information in the form of maps and other visualizations from an ever  growing resource pool in catalogs and other registries?

-  What if we made it easy for project teams to review and interact with  their growing project data resource, tweak the ontology with new terms  and relationships, add new data connections, upload missing stuff, and  otherwise round out the resource?

- How much  time would this sort of system save the average research team? What  avenues of investigation and discovery might it open up? What sorts of  intermediary products might spin off from work targeting the adaptive  management process to help make better decisions earlier in the course  of research?

I think that where you all are  headed with this work could help us move a little closer toward this  idea, and focusing in on a broad characterization of fish and wildlife  regulations with the addition of species occurrence and habitat  characterization would be a way of at least showing "potentially  investigable" intersections. There are a couple of key information  sources that we'll want to include, and I'll do some more legwork to get  some other folks involved and more sources identified for the team if  we decide to move this along. I think the basic question that this  system wants to ask is, "Are there specific pollution events or  environmental contaminant releases that might impact or have potentially  impacted fish and wildlife species or their habitats?"

A  number of different groups, including the U.S. Fish and Wildlife  Service and conservation advocacy groups like The Nature Conservancy,  have tried to do something like this, and it would be good to poke  around to see what already exists. I'll engage with a couple of folks I  know to get pointed in the right area for current activities. Some of  the data you already have from EPA and USGS is a good start, and there  are some other structured data sources as well.

If  you haven't already considered it, we should take a look at the work  from the National Water Quality Assessment (NAWQA) Program and the data  served up by the NAWQA Data Warehouse from the assessments and study  units (http://water.usgs.gov/nawqa/). The NAWQA work includes some additional contaminants and more detail beyond the water quality data you've pulled so far.

We  also might want to look at some less structured information sources to  examine with semantic tools to connect the dots between other types of  studies that have either targeted questions around or turned up results  for specific contaminants. We might try mining the USGS project and  publication record and maybe some other sources I might be able to  access from FWS and NPS.

It would be really  good to also produce an ontology across contaminants that maps them to  specific types of effects such as teratogenic effects of certain  contaminants in birds. This might really narrow the field to classes of  contaminants and associated types of events of particular concern. I can  see about engaging some former colleagues from FWS in this along with  some of our Toxics Program folks in USGS. There's quite a bit of  literature in this regard (including some stuff I did years ago on  polycyclic aromatic hydrocarbons), but I've been out of the specific  field long enough that I need some help synthesizing down to what we'd  need.

We also need to bring together  information on species and habitats. USGS provides a big piece of the  habitat picture with several different land cover products. The best  from a biological habitats perspective is probably the Gap Analysis  Product (GAP; http://gapanalysis.usgs.gov/).  Species occurrence comes from a lot of sources, but the best  aggregation is the developing BISON product that I mentioned the other  day (http://bison.ornl.gov/). I  don't think anyone has done a large scale look at applying semantic  technologies in this area. There is some interesting stuff going on with  mining Twitter and other sources, most of which is focused on  individual or groups species for some specific purpose. We might explore  this, but it is probably too big to bite off at this point.

On  the regulatory side, there are both Federal and State designations of  critical habitat areas. The FWS source is from that ECOS system I  mentioned - http://ecos.fws.gov/tat_services/.  State designations are a bit more difficult, and it will take me a  little more digging. There's some work we are doing around State  Wildlife Action Plans that will help, and I have some connections to  that group. The critical habitat stuff is already examined pretty  closely as there are implications under the Endangered Species Act on  the Federal side to contaminant events that might impact critical  habitat. It's more geospatial proximity and analysis of things like  streamflow than it is semantics, but it would be good to at least  include the data.

The semantics might really  come from more of an examination and characterization of areas or issues  of concern. There are planning documents, some updated annually and  others covering longer periods, are all over the place across Federal  and State agencies involved in fish and wildlife resource management.  These document such as BLM's land use plans (e.g., http://www.blm.gov/ca/st/en/fo/cdd/landuseplanning.html)  have all kinds of information about what the particular land units or  areas of concern are dealing with over time. There is work afoot started  by the USFWS called strategic habitat conservation that is bringing  together partnerships called Landscape Conservation Cooperatives to  bring together a more holistic approach to these planning processes that  apply science to understanding issues at much larger scale and through  the lens of larger issues such as climate change.

It  would be really interesting to apply semantics to at least a small  number of potentially common issues and approaches across this spectrum.  Everyone suspects that there are some serious disconnects in how we are  approaching and managing many issues, and there is good anecdotal and  some documented evidence that this is the case. No one, to my knowledge,  has tried making a broad analysis of this dynamic, and such a project  could be potentially transformative on a number of fronts.

Tackling  the whole enchilada might be too much for the class, but we might  examine and prove the method by focusing on contaminants and water  quality related issues. It would be a matter of focusing on certain land  units or areas with such planning documents, teasing them apart through  some indexing work and our ontology of contaminant concerns. This is an  area that will need some more thought and some other connections I can  help bring together if we decide to proceed.

<.(((<<<~~~~<.(((<<<~~~~<.(((<<<
     Sky Bristol
     sbristol@usgs.gov
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 Bristol from the Core Sciences division at usgs

Interesting background piece from sky  - he worked as a biologist in the past related to fish and wildlife.
biological species and habitat

he is mentioning  http://ecos.fws.gov/tat_services/

fish habitat issues, birds problems,
bio species, habitats, endangered species at federal level, state level
federal source: ECOS

intl national taxonomic system
itis code

http://marinemetadata.org/references/itistaxonomy
 USGS - stinger guala? sp?  in charge of itis
 
gap desigation analysis: habitat models

he is discussing line 71
BISON: aggregating multiple analysis into a large information system

meeting with a former colleague from fish and wildlife service later today.

proposes building an ontology relating contaminant effects 
intersecting with species occurence.

class of pollution events, which have some results, maybe most useful for looking for potential problems

Q: Do you have any additional health impact data?
A: Not a difficult thing to bring together. 

Q: Spill data?
A: Spill data are inaccessible. Unstructed form.

possible future - studies done at abandoned mine sites... note from dlm - skip this for the class

national atlas - a new version in development.
sky mentions jay donnelly from usgs as the contact point

contaminant assessment project - back in 93 - sky worked on this.  determine point sources of pollution events.  determine kinds of effects.

mentions wyoming as a hot spot for energy development - wind, natural gas.... and it is combined with other concerns - elk, deer, parks, recreation, hunting and fishing...
sky will give us a pointer in a few weeks for this effort to integrate the data around habitat, species, soils, impacts of climate change..
the interactive going on there

aim to help resource managers so tha tthey can help decide when to take one action vs other actions and understand the impacts.  
give them the tool to connect the dots
- this is a good focus for a class project.  we can do some design and demos around this angle
- interst in the provenance area.  where indvidual pieces of informatioon come from
he - sky - has identified some spots where we could connect more the dots more and expose more provenance.

Kirk: EPA's National Atlas under development (Laura Jackson, Annie Neale): http://gispub6.epa.gov/projects/NATLAS_afccf43eb1f64eaeb56cb235db9adf7f/index.html

Deborah: good points for class projects - health impact, USGS data, provenance angle

Kirk: water quality monitoring - not looking at the data but where the data come from

strategic habitat conservation - (usgs coined this term - look more broadly and longer term...  generated the landscape cooperative idea - funded across multiple agencies)
more eco-system focused mgmt

 Wyoming  Landscape Conservation Initiative (http://www.wlci.gov/). is one example
 
make decisions that are more well informed, where to take proper conservation actions

how do we put cooperatives together across multiple interests?

bring all the stuff on the table, priorities, 

for example managing for a particular species, urban development, 

exam planning documents: compatibility, conflicts

USGS is not well prepared to understand questions like: what brings people to a recreational area?

sky may connect us with rudy shuster,  rine burkhardt (sp?0 in fort collins -trying to understand more holistically what is going on with habitats.

sky  will look into xx with some folks in madison - kirk - what was the name of this system?

mobilize data for unanticipated creative usage

decorating html pages with RDFa

get to a status that's analyzable, linkable


3 potential ideas
1 - look at the sources of water quality information, pollution events, and environmental events - what can we add to that mix.

characterization of biological species habits and fish and wildlife occurence information - noticing critical/ threatened species - which of course are at risk.  

put these two together to see if we can group and present different exploration of this information coupled together to help get at fish and wildlife analyses that need to be done

deborah and sky both think this doable 

2 - look at broader realm of decision making with the landscape perspective.  things like strategic habitat issues - what is a testable aspect of this - consider connections with social science team at fort collins.

3 - look at line 49 - future wish list of how to bring together less structured connection between different data sources out there - how to do future science

todo - sky will talk with rudy schuster - next week unavailable.  the next week is possible

Semantic Water Portal: 
  take sensor driving data, getting provenance like provider, date, description
  
Community science effort: 
  change how people participate in science, change participatory model
  how to use the data, bring science to the tabel, 
  how to react to pollution, environtmental concerns

Kirk: 
All science/data have politics
civic science vs. citizen science
Tools, methodology used in civic science need to shift to citizen science
upstreaming
technological proposals might not be in actual need in the real world
Hard thing: data - who needs them? how to use them?
citizen scienctists: not trained, don't have the right tools, not capable. It's hard for the authority to hand over the responsibilities.
Provenance plays an important role in citizen scientists' work.
localization and generalization of systems and tools

what are the real needs of the data

iterative design, account the users from the beginning


next discussion driven by the assignment
Please look at the water quality portal pages
    http://tw.rpi.edu/web/project/SemantAQUA
     and
    1 - review the static demo at 
    http://inference-web.org/wiki/Semantic_Water_Quality_Portal
    2 - look at the live demo
    3 - note the publication page -     http://tw.rpi.edu/web/project/SemantAQUA/Publications
    
    4 - read the International Semantic Web Conference 2011 paper
    Wang, P.,     Zheng, J.,     Fu, L.,     Patton, E.W.,     Lebo, T.,     Ding, L.,     Liu, Q.,     Luciano, J.S.,     and McGuinness, D.L.     2011.     A Semantic Portal for Next Generation         Monitoring Systems. In Proceedings           of 10th International Semantic Web               Conference (October 23-27 2011,         Bonn,                 Germany). 
    
    and remembering the reading from the past classes - the social     machines paper from the first week and the social papers from this     past week,
    write up a few pages on what it would take to take the current water     quality portal and turn it into more of a community water portal.
    1 - what kind of additional data would you be looking for?
    2 - what kind of additional participation would you be looking for?
    3 - what kind of additional technical challenges would you expect to     encounter?
    4 - what ideas do you have to overcome the technical challenges?
    
    please be prepared to present a short discussion of your thoughts on     these 4 questions in class.  
    

interesting point - big data is facilitating big systems   but are these big systems useful to local concerns
-------

Class discussion about the assignment:
Amar:
* Data: how to validate the data
* Participation: provide web services for mobile devices, the data should make sense to mobile users, in a mobile phone getting data from GPS
utilizing existing network
* Challenges
** collecting data using devices that are not only easy to use but functional enough
** User interface: send warning to facebook, tweet, to somewhere goverment agents
** Presentation of provenance should be in an understandable way
    The provenance now (e.g. the links to the pml files) are not easily understand by users *** from deborah: this is one topic(more / better provenance encoding and provenance-aware interfaces) that we can take forward in a project in the class. 
    i agree that GUIs are an issue although we may not address that that directly in the class
    
Yu:
* Data: consider the instruments that collecting the data
* Participation: constrain the users' vocabulary
* Challenges: correlations based on location-based perspective
  data fusion based on provenance, based on user's location
* Solutions: data fusion algorithms for sensor networks to make sure that the data collected are internally consistent 
** from deborah - we might consider a slant that addresses current issues with sensors from the perspective of realiability for fusion or interoperability

Weijing:
* Data: 
** Identify a dataset from EPA
** Add data and metabase about drinking water
** compare the contaminant percentage 
* Participation
** New ontology for the drinking water
** see the contaminant according to the year range 1988-2010
* Tech challenge
** it might be difficult to integrate the additional data
* Solution
** change the name of the columns, using convertor

Q: Additional dataset from EPA, might be used for validation, for practising integrating heterogeneous datasets. 
But if the 2 datasets are comparable?

Yue:
* Addition on the user interface
including weather information
**from deborah - we had previously discussed flood data.  yue mentions rain / acid rain examples
analyze industrial demographics - density of users - people living there, mostly corporations, etc.

he mentions human behaviour - washing clothes or dumping in for example rivers in china
kirk gives an example where a spill eliminated all life forms in a river.
discussion suggests that we might also want to determine how much agriculture is in the region - because of farm runoff

Qi:
regulation data from other sources
office of public health and cdc - center for disease control.
* Data:
** include multiple chemcial pollutants
** link to ecological domain, food safety, 
** pollution affects product quality
* Tech challenge:
** Reasoning: more complicated reasoning, e.g. having concentration of chemicals, the relations of the chemicals, and the health effects of the chemicals, can we give warnings?

possibly look for options for generating warnings.

kings college - london air quality network.  all tracking different aspects of air quality. 
can see various levels of contaminants across london.

air now - done in the us.  done by NOAA and EPA - real time data analysis compared 

neon - http://www.neoninc.org/

Han:
1. Expand the portal to an environmental portal, adding air
2. Add more applications, health indicators, standardize the regulations
More:
* Inference materialization
* parallel query

han brings up an interesting point of involving a group to help evaluate the data - in his example it was the mushroom portal but it could be social media options.

Linyun:
* Add links to the News, or to SciVerse, to be educational
also add real time data content

fractracker.org - looking at news articles presumably related to fracking concerns for natural gas

interesting discussion about curation and somewhat arbitrary collections of data that are reported.

linyun - interesting idea based on car insurance industry to propose environmental insurance



for next week, review the four links
london air quality portal: http://www.londonair.org.uk/LondonAir/Default.aspx - yu present highlights to class
http://water.usgs.gov/nawqa/ - han will present to class
http://www.wlci.gov/ - amar will present to class
http://ecos.fws.gov/tat_services/ - linyun will present to class

for those not presenting - please send abigail and me a report  for each of the 4 web sites above, what
1 - you found most interesting from the perspective of a potential semantic technology enabled project
2 - you found most confusing or most limiting in the current approach

also, abigail will upload a reading for the initial health information project.  Please read that before class and submit a paragraph on highlights of the paper.

please submit your assignments by 12:30pm on Feb 21

