
Position Paper from Jim Graham, Oregon State University 
 
Greetings, 
 
I am a visiting professor at Oregon State University (OSU) within the Geography, Environmental Science, 
and Marine Resource Management (GEM) Discipline Group of the College of Earth, Ocean, and 
Atmospheric Sciences (CEOAS).  I am also a research scientist at Colorado State University where we use 
GIS primarily for terrestrial research so the information below concerns OSU. 
 
Sincerely, 
Jim 
 
Contact Information: 
 

Jim Graham, PhD 
Oregon State University 
College of Earth, Ocean, and Atmospheric Science 
Corvallis, OR 97331 
541-737-1229 

 
Summary of Spatial Environmental Energy Research (SEER) Lab’s ocean GIS Activities: 
 
The SEER lab conducts research on the potential impacts of exploration, development, and production 
of energy from marine resources.  We work in collaboration with the Department of Energy and other 
organizations to; acquire data, model species distributions in the marine and terrestrial environment, 
and model potential impacts of the use of energy resources on these species.  We also make datasets 
available for others to use (see http://seer.science.oregonstate.edu).  We use GIS throughout almost all 
of our activities from exploring and learning about the marine environment, to acquiring data, and 
especially processing, analyzing, and modeling spatial-temporal data.  We also develop new algorithms 
for processing and modeling data and use databases to store and retrieve spatial data. 
 
Summary of the activities of the GEM discipline group: 
 
The GEM group consists of a number of instructors and professors who have backgrounds in geography, 
cartography, remote sensing, and GIS.  We teach undergraduate and graduate classes in these fields and 
classes typically include both terrestrial and marine applications of spatial information and science.  
These classes relay heavily on GIS software, especially the ArcGIS line of products from ESRI. 
 
Summary CEOAS: 
 
CEAOS is globally recognized as a leader in marine research.  We have professors and researchers 
conducting a wide variety of projects from tectonic movements of the ocean floor to the distribution of 
whales and everything in between.  These activities require a wide range of GIS data and software. 
 
Summary of OSU: 
 



OSU is home of the Oregon Sea Grant and conducts researching in the marine environment including; 
renewable energy solutions, fisheries management, aquaculture, and marine engineering.  Departments 
across campus make use of GIS in classes and research in both the marine and terrestrial environments.   
 
GIS Issues that Most Concern Me: 
 
From a GIS perspective, I view ocean research as having many of the same issues as terrestrial GIS with 
two critical distinctions; we typically have to work within three dimensions and most of the ocean is 
obscure to us.  This makes the issues far more sever. 
 
Within the breakout groups, my interests are within Marine Ecology, Coastal and Marine Spatial 
Planning, Ecosystem-based Management, and Uncertainty/Accuracy.  Some of the issues below are 
specific to one of these groups while others cut across groups. 
 

1. Lack of well-supported standard formats for 3D, 3D-temporal, and complex data.  HDF and 
netCDF have the potential to contain higher dimensional data and be self-documenting.  
However, the formats are very general so they are used in a variety of ways and often without 
being self-documenting.  This requires transforming what are often large sets of data into 
another format before processing can begin.  Geodatabases allow for more complex data 
models such as ArcMaine, but this limits the use of complex data outside ESRI products.  An 
open standard would allow ESRI products to share data with other spatial research tools. 

2. Lack of integrated data sets.  The marine world is far more data-sparse than the terrestrial 
environment and we spend hundreds of person-days searching for datasets that could be 
integrated into larger dataset or at least made available on centralized websites.   

3.  The bulk of the observational data we find for marine species contains no information on the 
bias and uncertainty in the data.  To have credible analysis, models, and predictions for making 
decisions for future planning, we need to have credible models based on data with estimates of 
bias and uncertainty.   

 


