Capstone Project Pre-Proposal

A Geo-Visual Guide to Chesapeake Bay Program Models

John Wolf

The Chesapeake Bay Program (CBP) uses a series of loosely-coupled models to simulate the flow of nutrients and sediment over space and time, and to assess the impacts of these pollutants on the water quality and living resources of the Chesapeake Bay.  These models are important tools in the evaluation of the health of the Chesapeake Bay and the ecological and socioeconomic conditions within the Bay’s 64,000 square mile watershed.  Specifically, they are the primary tools used to (1) assess whether the Chesapeake Bay meets water quality standards, and (2) develop strategies for resource conservation and ecosystem restoration watershed-wide.
The Chesapeake Bay Watershed model incorporates information on land use, point sources of pollution and other factors to simulate the flow of nutrients through hydrologic, non-point source, and river sub-models.  The Chesapeake Bay Estuary model simulates water quality in the Bay itself through hydrodynamic and water quality sub-models to represent biological, physical, and chemical processes.  The Chesapeake Bay Land Change Model analyzes patterns in land cover change, sewer service areas, and census information to forecast changes in land use and population distribution.  Finally, the Chesapeake Bay Airshed model estimates pollution deposited throughout the Bay watershed and the Bay itself from atmospheric sources.
The importance of these models in developing management recommendations requires that they be communicated effectively to a wide range of audiences.  This has presented challenges to CBP since the underlying models have different origins and are conceptually and computationally complex.  Any consistent communication strategy is further complicated by the fact that the models vary considerably in their underlying software architecture, data requirements, and temporal and spatial resolutions.  Failure to communicate the workings of these models using an intuitive, visual approach has contributed to criticisms that the models are only understood by a relatively small group of modeling professionals and represent “black boxes” to the vast majority of CBP audiences.
This capstone project aims to develop a geo-visual guide to the Chesapeake Bay modeling suite, and to display model input and output requirements as well as the ecological and socioeconomic processes represented by the CBP suite of models using a consistent atlas framework/flowchart approach.  Both 2D and 3D map representations will be explored and presented to describe how the models work and interrelate.  The end result will be a visual guide to the Chesapeake Bay modeling tools emphasizing the role of geography in decision-making.  Maps and related visualization products will be made available through the CBP website and to the CBP Modeling Team for potential inclusion in future model documentation.
Depending on the timing of the capstone project development, the results of the project could be presented at one of the following venues:

· ESRI Mid-Atlantic User Group 2011 Annual Conference (Philadelphia?, Nov/Dec 2011)

· Association of American Geographers 2011 Annual Meeting (New York?, Spring 2012)

· ESRI 2012 International User Conference (San Diego, July 2012)

