
Position Paper for the Esri Ocean Summit, 7-8 November 2012, Redlands, CA 

Submitted by Brian Andrews, US Geological Survey, Coastal and Marine Geology Program, 
Woods Hole Coastal and Marine Science Center, Woods Hole, MA 02543. bandrews@usgs.gov 
http://woodshole.er.usgs.gov/ 

The Coastal and Marine Geology Program (CMGP) conducts scientific research to understand 
and describe coastal and marine systems within the United States marine, estuarine, and 
lacustrine waters.  The fundamental goal is to develop a scientific understanding of geologic 
processes that will contribute to rational decisions about the use and stewardship of coastal and 
marine environments.  CMGP research is used by other Federal agencies, State and local entities, 
private organizations, and the public to make informed decisions about the use and protection of 
our coastal and marine resources 

Marine GIS Enhancements 

Current use of Esri products by CMGP scientists include, but are not limited to, survey planning 
and the management, display, and analysis of marine geophysical data including seismic 
reflection, backscatter, and bathymetric data. The current data flow for many marine data sets 
usually requires several software packages to get from acquisition to processing and analysis. 
Most marine geophysical data are acquired and processed in third-party applications (e.g. 
CARIS, Hypack, Landmark, etc.) before they are usable to scientists. Although ArcGIS is 
usually the final platform for the management, analysis, and display, any improvements in data 
interoperability would streamline the processing flow. For example, the ability to read a 
Bathymetric Attributed Grid (bag) file at the ArcGIS version 10 release is a significant 
improvement for the marine GIS community.  

Data object modeling using the geodatabase has improved our ability to manage and analyze 
extremely large acoustic data sets, such as depth and backscatter data collected using multibeam 
sonars. Specifically, the Marine Data Model (Arc Marine) has provided the framework for 
building common marine data objects (types) that are used throughout the marine science 
community such as trackline and mooring measurements.   

The web mapping capabilities provided in ArcServer are a significant improvement over the 
previous framework within ArcIMS. The advances in web mapping services within ArcServer 
has enabled the distribution of large marine spatial data for display (background basemap) and is 
now approaching some of the features used by basic users of ArcGIS at the desktop level.  Many 
users may find their data access requirements can be met via efficient use of web services. 
The introduction of the Bathymetric Information System at version 10.1 shows some promise. A 
demonstration of the beta version in 2011 illustrated that Esri is addressing some of the needs for 
the Marine GIS community. The IVS/Esri collaboration that developed the ArcWorkspace 
function in Fledermaus has proved to be an excellent addition to our standard bathymetric 
workflows. We use a geodatabase with raster catalogs to store and manage our bathymetric grids, 



and the ability to read/write directly to the gdb from Fledermaus has saved us time and (storage) 
space. 

Challenges ahead 

Technology 

One of our challenges as government scientists is publishing complex data and analysis products 
in a format that can be used easily by the public. The rapid advances in geospatial technologies 
and software make it difficult to decide on the most suitable data format or software version for 
publishing spatial data.  

Visualization  

A large portion of MGG data are managed and analyzed in a raster format, such as bathymetry 
and backscatter. While the raster catalog and, recently, the mosaic data sets available to ArcGIS 
users have made significant improvements to managing and displaying these large data sets, the 
3-D rendering options of these data within the ArcGIS framework remain at a very basic 
functionality and quality. Improvements in the interactive hillshading, profiling, and 
symbolizing raster data in both the 2- and 3-D environment would be a welcome improvement.  

Geodesy 

Added functionality and management of vertical datums would be extremely useful in future 
releases. We can project between different horizontal coordinate systems in ArcGIS, and it 
would be extremely useful to have similar tools to change vertical datums. This is particularly 
useful for anyone working in the near coastal environment and trying to merge terrestrial 
elevations and bathymetric depth data from LIDAR. 

 

 


