Science Strengths/Themes

· Chemistry, biology, and low pH oceans; global nitrogen cycle; submarine mass movements; gas hydrates as carbon sink/source

Low pH Ocean

· low pH ocean.  Don't have good instruments, or mechanisms for measuring.  Envision changes on organisms.  FRRF to see how plants respond, benthic respirometer or eddy flux correlation instruments.  Very noisy measurement

Fluid/Gas Flux

· Looking at fluxes of fluids and gases thru sea floor. At MBARI following thread through biologists

Material Flux

· Looking at material fluxes, source to sink. Not just volumes of siloclastic, but carbon flux. Try to understand how material (usually carbon or active component) moves through system. WIth Ken Smith we have linkage from geological right through biological. 3 forms of flux (floor, column, lateral) need investigation. Deep sea may have longer time constants

· In canyon we have different question: carbon flux, plus disturbance gradient. More of snapshot.

· Sediment transport: sensorizing the bottom.

Biological Flux/Distribution 

· unexplained patchiness exists. Time progressions also exist. Little glimpses is all we've gotten

· tracking macrofaunal long-term dynamics (mostly in VARS), but not microfaunal work.

· investigate ecological interactions between species, and to explore the structure of their trophic webs

Integrative Studies

· integrative studies/experiments/platforms (multiple tests on one sample)

Technical Strengths/Themes

Benthic Mapping

· Landslides -> MBSystem -> repeat mapping

· first topic should be multi-beam mapping vehicle results, looking at morphology and changes to it. Data vis issue. We have capable tool, milk that data type. Make sure to do multibeam mapping tool well, important to follow that direction. 

· Dave Caress’ data sets are particularly relevant to this (Barry) work. Raw data he has is 1.5GB, getting to 3.3.

Video

· Whole video thing (but figure out big user and how to use)

· visualizations of sea floor, critical for investigating patchiness. Why don't we do more with that?

· Enormous spectrum of value in the video tapes. Most of Barry use of ROV is as pickup truck, but transects are potentially precious.

· enhance and expand the use of existing software tools to mine the current ROV dive database.

Samples

· if we curate samples properly and get metadata somewhere, it will serve as a cost savings for others who don't have to repeat collection (i.e. Dave's finding rocks in Scripps dredge logs).

· likes SamplesDB system, except requires enormous amount of effort

Data

· per scientist, there is WAY more data than anywhere else

Crosscutting Expertise

· What are themes cutting across various instruments?  Fluidics, etc.  With respect to image analysis, expertise cuts across and would be good to be able to spply to multiple projects.

Successful Data Solutions

· ODV, LAS (more frustrated than happy), big things influencing things. MBSystem.  More at visualization end of things.  Not on data internal sides.

· ODV, Ocean Atlas Viewer, Java Ocean Atlas

· how big are other groups that are operating?  ODV: 1 person.  MBSystem: 1 person.  These are long-term projects with one focused person. MBSystem, ODV developers wrote them to satisfy themselves.

Community Needs/Opportunities

Data Integration and Visualization

· Want to link data into models.  Meld all these sources into one product.  What would this look like?  1 number of productivity.  use floats to build productivty number. You want to make maps of anomalies in float measurements.  Effort at merging platforms is a common data mgt aspect to all these. 

· some visualization tool that can take very disparate data sets (format) and put them in to a 3/4D visualization with bathymetry included (like layers). tie ALL observations together easily so they can look for new and interesting correlations (Kevin' note: this one sort of has a 'mission-statement-ish' feel to it). Basically all of the data we deal with has temporal and geospatial aspect and we should be able to visualize things that way. Of course, modeling data would also have to be integrated.

· Examples: 1) I want to compare data from this dive site to this other dive site and they are very far away (GIS can't do this well). 2. Show me all samples along a dive track (like what Mike's 3D vis does). 3. I would like to see where all organisms with this gene sequence were collected in area X?

· During analysis the context is critical, may boil down to one image

· Video and image processing (transect type info from normal dives) would be great to have for context.  Great to have high throughput of associative data.  Data quality is a problem, data integration (currents, temp) would be valuable to put together with the specific observations.  

· 4D will be important to them.  The point measurement is well obtained, but contextual features are not available.  Profiling, other data would be real helpful.  Time resolution is very important.

· a nice visualization of data with overlaid observations.  Past discussions about AUV sections over time, putting together X-Y surface plane with 3/4D data.  Trying to put together all the features in a way to understand it.

· after the fact analysis. Seeing two individuals of same species, figuring out how to investigate association

· for turbidity (CTD data from ROVs) having associated data might be more interesting.  There's always a turbulent plug of water somewhere on a dive. Contextual information would be real nice -- tidal cycle, weather, events like upwelling, ... Turbidity in canyon is 3D and time.

· Would like to be able to draw circles around these fisheries habitat areas and then do other studies.  Would be nice to overlay other data like climatology -- for benthic purposes could do this with GIS (benthic climatology is the thing of interest). Limiting factor is getting data into the GIS. Missing piece is integration rather than making the nav as good as possible.

· superimpose environmental conditions (hydrographic factors), want to see the pattern of the distribution, correlated with factors or other distributions, would like to be able to look at horizontal pattern as well as vertical. how to visualize the patchiness.  keep track with respect to time. portray as 3D map

· integration with other data sets—CODAR, mooring, etc.—would be valuable

· must be able to deal with temporal sequences (over multiple days) (requires flexibility)

· comparison of data he’s looking at with previous or other similar data, requires catalogging system of what was done and where. He uses expedition  DB a lot to get reference data.  Could maybe use VARS more now.

· Have sets and want to put in large context, even though they are very different (satellite, non-gridded, slice from AUV or ship) and of different scales (put in ocean perspective).

· What’s important is how to easily integrate. Things like LAS work, but they don’t. JGB: Doesn’t give you search, ability to work across data sets, do direct model-instrument comparisons. I have 8 queries.  FC: Higher priority to get data from different observatories and rework them.

· The value of the video database would be greatly enhanced if it could be readily converted into three-dimensional maps of animal distribution patterns. The system could be similar to that already developed for benthic mapping, but with an expanded vertical dimension. The ability to visualize spatial distribution patterns, integrated with hydrographic characteristics (e.g. temperature, oxygen, etc.) would constitute a significant advance for pelagic research.

· Knowing where any video transect in DB would be quite valuable. 

Models and Interpolation

· Notion of interpolating between data points becomes quite important, make guesses about what's in between.  Require physical samples.  AUV response will use a nowcast style model.

· could take a lot more advantage of continual high-res models, CODAR, circulation models can be used to trace events through time.  Put it into context, connects with regional collaborators.

2D/3D/4D Transition

· Substantial portion can be satisfied by the GIS model, doesn't want to spend 2 years learnign new user interface. More of the questions they're asking now would be better visualized or aided by working in third dimension.  Be nice to build that on top of GIS source so learning new interface isn't an obstacle.

· Modellers work with 3D in early stages, but in 2D for decision making.  Want to be able to grab 2D slices out of 3D, because what you really care about isn't the shape of things but simpler forms of things. The fabulous 3D tools may not be as valuable for analytical purposes.  In AOSN world what would be really useful is a GIS which rode on a 3D computational environment. (Compute layers out of 3D world into 2.5D world.)

Correlations

· Take ODV (variable plotting) and go one step further, not just variable-variable but correlations, cycles.

Real-Time Visualization

· on-the-fly visualization/goal?  Useful future capability. Icon mapping to annotated entities and displayed next to vertical transect display.  Being able to connect annotated value to video frame grab would be good.

· real-time version of similar scenario, allows observation response and relationship building, would be useful to outside community

· How using in real time mode, future flight facility?  What if you could interact with that? Don’t know how it would be, a big leap and not maybe much added science value. But the ability to map out the beach in front of us, and in the dark navigate within it, would provide another level of understanding. Puts together the scales.

· have the bathymetry in a real-time dive display. actual dive video included in these visualization (not just framegrabs).

Quality Control

· Quality control issues: drift, validation, volume. Two issues with data quality control: 1) Automating it (setting up rules, pretty simple set).  2) Human eyeballs ("this other rule we forgot to tell you about").  ISUS now QC'd automatically.  Works because it's a complicated measurement, if you can't fit the array to a model you just toss it out.  Temperature is harder. Lots of problems pop out when combining data sets.  Survey result can be internally consistent, globally misplaced -- can't tell until combining.  This is argument for combining lots of data sets. Lots of little things can be done to improve QC.

· Quality control of data is another huge issue. Even if we have an easy way for people to enter data, we must have QC mechanism to flag/identify bad data. Don't get rid of it! Just flag it! There was talk about peer voting on data quality (like Amazon's customer review). When people enter data, there should be some server mechanism that gives them an automated first cut at how their data looks. If the QC is bad, people won't use the data system. MBSystem was talked about as a good example here.

· for some data, not enough metadata (for example, are lights attracting the observation?). misidentifications are a problem

· Not at place yet where we could train systems to QC a lot of the data. Stable sensors will have occasional bad points. Developing automated QC for those are easy. Other data requires actual thought, experience, and judgment.  
· put different types of flags on it.

· Too many false alarms. Our data sets are so sparse, we need to integrate before trying to detect. Need all of data together to cut down on false alarm rate.

· First event we need to be able to detect is the system not working. Once we have that working, we can move on to scientific events.

Data Organization and Search

· data management of samples (which might be framegrabs, physical samples, gene sequences, etc.)

· A key piece of metadata is the age of the sample

· Virtual notebook for all the data that is collected: physical context, call in all the associated information.  Instead of paging back through notebook looking for everything he knows.  GUI that ties in to samples, VARS databases, take on ships.  Don't have to be on network to interact.  Better the front end, the more he interacts.

· Must keep good records as you go along, value lost without that metadata, have to know precisely when. Rich's MDB is very much like that

· Organizing ad-hoc data is not as straightforward. Site might have several data sources. Generic template for expedition database, with purpose, data source, place whole experiment in context of others. Not sure if cost is worth payoff. 

· FC: That would be interesting concept, to register a dataset. Could just put data in system so that people could find it. Kind of an institutional question, do we want to track these just using the metadata.

· Knowing which data is being collected, sensors are deployed would be very useful. nice to have library equivalent of data sources. Great to have ability to search for “flow at abyssal depths” and the like. Some places you can search lots of data, but they aren’t easy to use. If it’s as easy to get data set as to google a person, it’d be done a lot more.

· How do you find out about the new data?  Come up with list of potential drivers, then search primary literature or interact with colleagues in the area. literature a poor search tool, that’s why you need to know people in the field.

Event Response

· Notion of event response probably drives a lot of what he's doing.  Case of ESP, low freq high bandwidth instrument.  Only one physical sample with lots of tests performed, very resource constrained. Depend on context.   

· Could take advantage of event response for AUV also

· Notion of being more interactive with your science (lab in a can, lab on a mooring).  Rather than continuous instrumentation, start interacting with in situ instruments

Tools, Applications, and Smarts

· Couple that multibeam data with the data we've got.  What tools exist for working with the data products that Dave C's work produces?  Don't really have an architecture that is integrated with the data production tool.  Updating the data and keeping track of the versions integrated as well.  (This has been proposed.)  MB data is different from Terraserver in its changeability.

· Adding analytical capability, like FFTs, maybe would be useful. … Analytical parts not well defined, software support in generic sense would help. Eddy correlation stuff is bugaboo for data manipulation, idiosyncratic {means domain-specific} problem.

· enhance and expand the use of existing software tools to mine the current ROV dive database. AVED for enhanced quantitative annotations and species identification, VARS for ecological correlations. 

· extract quantitative data from non-transect portions of the dives.

· acoustics is one that is not really well managed. (Kevin's note: should this be in opportunities?). Talk to Stephen Dziak (sp?) at PMEL (Oregon) about this.

· reliably approximate the volume of water surveyed. A more sophisticated approach would be to derive distance traveled in one or more spatial planes from particle movements, just as acoustic doppler current profilers do.

Approach

Marketing

· First thing before doing data is a product.  Convince customer that development is worth continuing.  Patch together to do visualization first.  Some things people really want will become evident only when visualization is available.

· Show capabilities with a few built-in examples that are easy.  Demonstrate value early.

· to get science use it to make it easy and fast. key to getting users to enter data is to make it easy for them to enter it while it is being collected

· doesn't want to spend 2 years learnign new user interface. Be nice to build that on top of existing software so learning new interface isn't an obstacle.

· Stampede toward NOAA fisheries habitat maps, following Gary Greene model using multibeam data to characterize ocean bottom types.

Data Management

· Data should be integrated not collocated. The network is becoming powerful enough that data should be distributed and not have to be stored in one repository. 

· distributed data archives were a incredible amount of work to get right, and that central management was much more tractable. Oceanographers are not really bought into a true data system, so while I hear scientists saying they want distributed archives, I think they only say this because they don't know the costs.  When they figure out the costs (and we are half way into the project) I would worry that they would withdraw their support

· NSF ought to set up their own data servers, at data.nsf.org, where people could submit their data and point to it later on, let it be google'd,

Strategic Planning

· Take the big picture, integrated approach (not one by one for each scientist)

· Derive functional requirements for the major science themes we want to tackle

· The difficult but critical thing is to prioritize and pick things that are doable. we have to be careful not to have 1000 valuable functions, because the value of this one isn’t that high.

Priorities

· prioritize people who wanted to use it, as opposed to development of the system

· new thrusts vs continued upgrade of existing systems.  Need to integrate priorities of the two when allocating resources.  

Best Practices

· Don't interpret when collecting data (e.g., "mud volcano", "seep")

· Produce products with data set, in order to test quality or underlying scheme

· Include users in the beta testing of systems to make sure system is beta tested before deployment.  Comment/problem reporting capabilities within software would be good.

· Nav is the wild card …. People years have been spent dealing with lack of advanced nav solutions

Philosophy

· Support serendipity -- don't just go in and design experiment to get earth-shattering results

Data Security

· Data security and embargos is a MUST. The big concern is that if you have people put data in repositories without proper embargos, data miners can quickly use the data to publish results.

· Worried about data becoming public? What if data supermarket tool is provided?  That’s a gray area that JB doesn’t know answer to.  But he supports the data getting out there. 50/50 attribution is the best you can hope for.

· However, there must be data security/integrity standards that all of these distributed servers use so as to never lose the data. 

