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[bookmark: _GoBack]Arc Marine Webinar – Tuesday, April 2nd, 2013, 09:00 -10:30 US Pacific

Discussion Facilitator: Dawn Wright, Esri Chief Scientist, dwright@esri.com
Notetaker: Shaun Walbridge, Ocean GIS Product Engineer, swalbridge@esri.com

Attending:
    Alexandra Carvalho – Cmar Consulting
    Alfonso Herrera - Instituto Franklin, Spain
    Beatriz Ramos - Instituto Franklin, Spain
    Becky Allee - NOAA
    Brian Andrews - USGS
    Celso Ferreira - GMU
    Dawn Wright - Esri
    Dori Dick - OSU / Hatfield
    Drew Stephens - Esri
    Ei Fujioka - Duke
    Ela Dramowicz - NSCC
    Jason Roberts - Duke
    Jaydeep Pattanaik - NIIT Tech
    Juan Antonio Bermejo - Observatorio Ambiental Granadilla, Spain
    Lisa Wedding - NOAA
    Michael Blongewicz - Tele Atlas
    Nadine Golden - USGS
    Nuria Olvido - Instituto Español de Oceanografía, Spain
    Pat Halpin - Duke
    Pat Iampietro - CSUMB
    Shaun Walbridge - Esri
    Steve Kopp - Esri
    Tim Whiteaker - U Texas
    Tomas Follett - OSU / Hatfield
    Yassine Lassoued - Coastal and Marine Research Centre, Ireland

Topics:
-          Revisiting the current data model
o   Common marine data types
o   Feature and object classes
o   Initial case studies
o   Old model ‘too generic’
-          Data input and other tools for Arc Marine
-          Multidimensional data (e.g. OGC CF, NetCDF, HDF)
-          Arc Marine with CMECS, other data models
-          Web service platform?
-          New case studies, cartographic requirements
-          Updated Tutorial
-          Open discussion
 
Resources: Dawn is leading the effort to produce a revised, “2.0” version of the Arc Marine Model. Her oceans GIS engineer, Shaun, will be developing tools that can be connected with Arc Marine, and in charge of leading the development effort. Many other staffers within Esri are available to assist, including Drew Stephens, our oceans industry manager. Shaun works directly for Dawn, and will be the primary person to put in hours on this project. Shaun will be the primary maintainer of the core updated Arc Marine code.
 
History: Dawn Wright, Michael Blongewicz, Pat Halpin, and Joe Breman co-authored the book “Arc Marine: GIS for a blue planet” (published in 2007). The project started in 2001 as a users’ geodatabase template. Esri’s data model is flexible, and allows customized models for each application area, and this model simplified data collection at sea and on shore for marine applications. The current model has been used broadly in many settings around the world.
 
Revisiting the current data model
-          Common marine data types / Feature and object classes:
o   Provides a geodatabase template which facilitates data collection at sea/shore through the pipeline to analysis. By controlling required fields and providing a common data structure, Arc Marine simplifies enterprise GIS project implementation (e.g. cruises, MPA networks, habitat mapping).
o   This organized structure is also extensible to meet needs that aren’t covered in the core data model. By having a shared data model, tool development is simplified, allowing rapid prototyping and linkage to models, and provides a means to share / network datasets. And finally, Arc Marine provided ‘schooling’ in the GDB, and more broadly, in relational database modeling principles.
o   Esri classes: FEATURE at root, 'Marine Feature' is the superclass. THEN geometry type:
Feature -> Super class (e.g. Marine Feature) -> geometry (e.g. Marine Point)-> thematic (e.g. Measurement Point)
 
-          Old model ‘too generic’: Want to have a constructive conversation about specificity. A criticism has been that it’s too generic, and now provides us a good time to drill down and refine the model.

-          Initial case studies: 13 case studies are shown in the Arc Marine book, focusing on feature classes as they were implemented. Many participants on this call, including Brian Andrews, Lisa Wedding and many others, were instrumental in testing and getting us off the ground structuring the model.
 
Instruments / Thematic layers
-          A diagram from the NEPTUNE system shows the need to capture and structure data from a variety of instruments. This has evolved to requiring both manned and unmanned observational vehicles as technology has improved.
-          This instrument set helped set the stage for the layer stack: what kinds of data were users collecting? 
These include: shorelines, tracks and cruises, time series, surveys, mesh volumes, bathymetry and backscatter
-          FEM numerical modeling
-          At the time the model was developed, Esri's technology didn't work well with LIDAR, thankfully Esri's technology has advanced
-          One of the things we need to improve is the ability to incorporate bathymetry backscatter and LIDAR Data
 
Common Marine Data Types
-          Pat Halpin put this together for the data model on a whiteboard initially
-          [Pat: this is good time to move from common to specific]
-          Videography, major data types have dimensionality
-          Incorporating Arc Marine at the university level, this data model is where it comes from
 
Arc Marine UML
-          Tedious or difficult for users to understand
-          [Pat: possibly a hierarchical approach to move from common data types to more specific cases]
-          Esri is changing, however UML continues to be useful in oceanography and computer science
-          Good fodder to evaluate something else
-          The data model is huge, encourage users and developers to choose specific relevant pieces.
 
Arc Marine Design Strategy
-          Starts with a high-level ‘generic’ data model. We tried to capture all the ways people would use the model. Perhaps this was a dangerous approach, as we have so many classes of things (Argo float system, UAVs) that are not necessarily human operated.
-          The idea is to move from the catch-all generic model to smaller project models: have folks with different interest focus on one portion of the model, and just work with a small subset of feature classes, ignoring the generic components not relevant to their domain.
-          At the deepest level of inheritance is where we can have a rich discussion about specifics, not so generic: e.g. fisheries, human dimensions, et cetera. This HAS to be a community effort, perhaps working groups which would help us specify the specifics.
 
Arc Marine: GIS for a blue planet book & website
-          Description of the data model, along with 13 case studies. Each use case focuses only on the feature classes relevant for that particular use case.
-          Brian Andrews, Lisa Wedding, ... so many people instrumental in testing, getting us off the ground with structuring the model, making it useful
-          The discussion in the book [published in 2007] on multidimensional GIS is completely out of date now. [Tools, data formats, and approaches have all changed since the books introduction].
-          We’ll want to move the Arc Marine site over to the Esri Resource center, at some point, off of its current host at OSU.
-          We’ll want a discussion forum, blogs, and other web-based tools specific to Arc Marine.
 
Example use cases developed in the book
-          Marine Surveys (Ch 3)
o   instantaneous points, time duration line, survey & cruise object tables
o   Brian Andrews USGS-Woods Hole & Heather Mounts PhotoScience - towed-camera imagery and core samples from seafloor used
-          Marine Animal Tracking (Ch 4)
o   Location Series Points, Time Duration Lines & Areas, object tables
o   Pat Halpin et al, Duke
o   Sea turtle tracks
-          Time and Measurements (Ch 5)
o   Michael Blongewicz with the Marine institute in Ireland
 
Additional extensions developed
-          Whale Tracking via Telemetry
o   Brett Lord-Castillo, Dawn Wright, Bruce Mate, Tomas Follett[2009]
o   [Tomas: much improved and in use now]
-          GeoDI (http://geodi.ucc.ie/): geological and geophysical data integration
o   website, extensive work done there by Yassine Lassoued at CMRC
o   wholesale adoption of the model for data: archiving, distribution and management
o   Arc Marine schema ported to PostgreSQL and PostGIS
 
Data input and other tools for Arc Marine
-          Follow the model from Arc Hydro, they have suites of analysis tools which couple the tools with the data model
-          Handling multidimensional data: (e.g. OGC CF, netCDF, ...)
o   Certain kinds of multidimensional data formats are now handled within ArcGIS
o   Oceans summit (Conference Proceedings) talked about this in great detail
o   DODs, OPeNDAP, HDF grids, NetCDF
o   Integrate with other efforts, such as CMECS
-          New case studies, cartographic requirements (have ocean base map, others)
 
Review of comments from Yassine Lassoued
1.       Facilitate integration with OGC standards, notably WFS and possibly WCS: this requires several tasks: (1) develop GML application schemas for Arc Marine, (2) add modules to support these schemas in ESRI software, but also other WFS implementations such as GeoServer and Deegree...
2.       Address the problem of metadata associations: when the model is used as an integrated data model for an integrated database, which would maximize the benefits of using it, several datasets from different surveys are stored together in one database. Now the problem is how to keep track of the provenance of each piece of information and how to associate metadata with data Brian
3.       Develop physical models for Arc Marine (DBMS-specific), such as ones for PostGIS, Oracle, etc. And provide best practices on how to use these physical models and extend them. For instance, Arc Marine can be used in different ways depending on whether you are using PostGIS or MS SQL Server as a backend (PostGIS supports inheritance, whereas SQL Server does not).
4.       Best practice with regard to performance. Performance is one of the key weaknesses of Arc Marine given its complexity and the number of relationships and join operations needed to answer user requests.
[Dawn: this is where we may get into a catch-22. As we increase specificity, have to be weary of implications ]
5.       Consider other NoSQL / graph databases to solve performance problems and support semantics
6.       Semantics!! can we provide controlled vocabularies as part of the model? Can we allow for semantic annotations (e.g. value of a field to be a URI of a semantic resource)
 
Comments on these points:
-          Yassine: go BEYOND Esri, perhaps integrating with open source tools and other commercial software (QGIS, MATLAB, GeoServer, others)
-          Brian Andrews:  point #2 is very important to us [at USGS-Woods Hole]
-          Becky Allee: I believe CMECS could provide some of that vocabulary.
-          Nadine Golden: A physical model is very important to us [at USGS PCMSC]
-          Yassine: Arc Marine should not be a mere internal database structure, but should be exposed via web services
o    Dawn: salient point; a lot of things with Esri going toward web. Not a move away from the Desktop, but a decided move of interactive mapping / basic spatial analysis within the browser. Series of servers or in the cloud can be used for storage and analysis, if we can get the Arc Marine data structure into this environment
o   Steve Kopp: Yes, we are working on exposing Arc Hydro capabilities as web services for accessing observation data (Tim) and performing spatial analysis (my team)
-          Yassine: Any potential for Arc Marine to be pushed toward an INSPIRE 'standard' data model? (in Europe)
o   Nuria Olbido: INSPIRE is VERY important for us!
o   Yassine: Esri Ireland can help on the INSPIRE issue
 
Arc Marine with Other Data Models
- Example models to link with: Arc Hydro, IHO-S57, Weather and Climate, ...
- As Arc Marine was getting field tested, to see if people would adopt it / was it useful
- idea of LINKING together data models
- obvious variations: link with Arc Hydro: coastal watersheds, estuarine systems, coastal geomorphology
- original intended procedure for linking: We have a super class called Marine Feature, from which all other feature classes inherit, and an attribute called FeatureID (generic as possible - as opposed to MarineID or HydroID, etc.).
From there we broke things out according to the geometry type (MarinePoints, MarineLines and MarineAreas) then further into thematic feature classes (InstantaneousPoints, TimeSeriesPoints, etc.) generally associated to measured data.
 HOWEVER, we also included feature classes for some very simple features or fixed features that were not involved with measurement data. 
It is THESE feature classes (e.g., FeaturePoint, FeatureLine, FeatureArea) that might be the best means of hooking in other data models.

Kyle Hogrefe OSU Thesis: He tried this procedure in linking up feature classes from Arc Hydro to classes in Arc Marine. Marine / terrestrial classification UNIT linking DEM to nearshore bathymetry. Did in his thesis in part to test out this idea.

Arc Marine and CMECS
-          Gaining notoriety: NatureServe, NOAA, other partners
-          Structural classifications for CMECS:
o   Water Column
o   Geoform Component
o   Substrate Component
o   Biotic Component
-          Becky: Thanks Dawn. CMECS was endorsed by the US Federal Geographic Data Committee as a national standard in June 2012. We are working to implement CMECS now and certainly looking for opportunities. I am not a GIS person, nor a modeler, just a biologist, but happy to help any way I can with technical translation of the intent of CMECS. NatureServe has also been working on developing templates for data collection in CMECS categories
-          Drew: Jeff Donze and I met with NOAA CSC supporting a review of CMCES ArcGIS toolbox
 
Open Discussion
 
Documentation:
-          BOOK was the implementation plan previously. REVISIT THE BOOK, put out in various e-formats
-          TUTORIAL: update the tutorial as well. Ela Dramowicz: [wonderful in helping improve tools for classroom use] More data to play with for the tutorial. [Dawn: yes! it would be nice to have a much broader array of data.]
-          Yassine: Another aspect to improve in Arc Marine 2 is the DOCUMENTATION: what each feature class and table means and what their attributes mean, with examples. Like metadata, documentation is painful to write, but extremely useful, without it the model may remain useless.
-          Dawn: many of us use CMSes such as Drupal, Joomla, and Plone, and we can take advantage of that to set up a collaboration space for the site. Shaun: use this for collaboration and documentation needs.
-          Pat: Release of new documentation at the same time as a data tools are developed
-           
 
SSDM:
-          Seabed Survey Data Model (SSDM): http://www.epsg.org/ssdm.html
-          Jaydeep Pattanaik: SSDM is extensively used by Oil & Gas industry and has matured over the years.
-          Yassine: I believe that SSDM should help in solving the problem of modeling survey and cruise information, I’ve always struggled with modeling cruises, surveys, and various business information in Arc Marine
-          Nadine: We have also borrowed from SSDM [Dawn: West Coast USGS, Brian Andrews from East Coast USGS]
-          Yassine: can build on SSDM and previous work as part of BIDI and GeoDI
-          Michael: So it is a matter of linking with the SSDM so that the existing survey tables in Arc Marine can be used in conjunction this it?
-          Yassine: to Michael: yes, but also extending SSDM
-          [Dawn: just learning of the feature classes and attributes of Arc Marine helped. Need to look at SSDM in the same level of detail. Considering our feature classes as well]
 
Handling rasters within Arc Marine:
-          Question is raised by Jaydeep: is there room for raster datasets in Arc Marine V2 data types?
-          Yassine: Another problem that I struggled with in at our Marine Institute projects (BIDI and GeoDI): multibeam, lidar, magnetometer rasters...
-          Jason Roberts: Ok then, if you are going to introduce raster data types, then you should consider 3D / 4D. And if you do that, it should ideally be coordinated with a deep look in the core product to support gridded data at dimensions higher than 2D (as I have brought up before).
-          Steve Kopp and Pat Iampietro both agree this is an important point to handle.
 
In-person collaboration opportunities:
-          Lisa Wedding: We welcome Shaun to engage the GIS community at our upcoming Monterey Bay Marine GIS User Group meeting
-          Drew: We can also speak about this at the Esri UC SIG meeting at the Esri UC this July [USGS folks mention that there will be no travel due to sequestration for some time].
-          Drew: Esri will also host an Ocean User Conference. Informally, save the date: November 5-7th, 2013.

Comments from Juan Antonio Bermejo Dominguez, submitted outside of chat:
In his organization (the OAG Foundation), they have used Arc Marine Data Model for 4 years now as a "core" of their database. They have followed the example of the Marine Institute use case, with business tables, etc. in ArcGIS10 with ArcSDE in PostGIS (Thanks to Yassine)
 
They implement some data as surveys, telemetry (turtles), buoys, etc., as time series and instantaneous points with more than 100 parameters. The business table is very important for them, and they very much need the metadata implementation. They have experienced problems loading data from devices and formats. They have made some templates but this has not proved to be very efficient. They have the Data interoperability extension (FME/SDI) but there is a great need to make the tools.
 
One of their activities is the core logic module. They use published scientific studies to locate each species in their region. However, Arc Marine does not work with scientific references/bibliographies as data provider. They have implemented this additional variation on the model!
 
The seabed its another problem, we have high-resolution bathymetry but it does not integrate well as a raster 3D dataset.
 
They have some experience in the implementation of a Regional Repository. They have developed some modules to facilitate the operations for an with EIA (Environmental Impact Assessment).

See their customized version of Arc Marine at http://dusk.geo.orst.edu/djl/arcgis/ArcMarine_REDMIC.pdf


Wrap-up from Dawn:
Momentum in terms of technical improvement, integrating CMECS, web service platform, SSDM, updating the documentation, and perhaps in an online collaborative sense. Thank you everyone for your attendance!
 
Resources mentioned:
-          Esri Ocean Summit (2012) proceedings: http://proceedings.esri.com/library/userconf/oceans12/
-          GeoDI, geological and geophysical data integration: http://geodi.ucc.ie/, GeoDI final report http://oar.marine.ie/handle/10793/851 
-          Arc Marine Website: http://dusk.geo.orst.edu/djl/arcgis/
-          Coastal and Marine Ecological Classification Standard (CMECS): (NOAA, FGDC)
-          Seabed Survey Data Model (SSDM): http://www.epsg.org/ssdm.html
-          Esri Oceans Community Resource: http://resources.arcgis.com/en/communities/oceans/

