Title:  Mapping sensitive habitats on Great Lakes islands with multispectral satellite imagery

Problem:  U. S. Fish and Wildlife (USFWS) refuge managers are often required to make important management decisions about Great Lakes islands and the habitats that they support.  The natural resources (e.g., vegetation, wildlife habitat) found on islands currently under USFWS management are generally well understood.  However, there is a need for information about non-USFWS islands because habitat for migratory wildlife often extends across property boundaries and the USFWS is often presented with the opportunity to purchase privately-owned islands that contain important habitat areas.  Decisions about the acquisition of habitat for endangered species, species of concern, or other species identified in the North American Waterbird Conservation Plan typically must be made with a limited amount of information, and usually in a short period of time.  Accordingly, the need for improved habitat information and habitat research on Great Lakes islands has been identified by the Great Lakes Basin Ecosystem Team (GLBET) as one of their two highest priority issues in the Great Lakes region.  This project will explore the use of IKONOS and ASTER satellite imagery for efficiently mapping habitat areas on Great Lakes islands.

Objectives:  The objectives of this study are twofold:

1) define a cost-effective methodology that uses remotely-sensed data to identify, map, and assess the land cover of Great Lakes islands and supports USFWS management decisions;

2) compare the ability of NASA’s advanced space-borne thermal emission and reflection radiometer (ASTER) data and Space Imaging’s IKONOS data to meet the first objective.  

Scope:  The methodology will be developed using IMAGINE (ERDAS, Inc.) and ENVI (Research Systems, Inc.) software and 1-m panchromatic and 4-m multispectral precision IKONOS (Space Imaging, Inc.) imagery covering approximately 250 km2 of the Les Cheneaux islands area of northern Lake Huron.  The same area would be imaged by ASTER, which provides 15 m spatial resolution, and includes stereo coverage.  The pilot study area was chosen because it contains a variety of large and small islands that provide habitat for migratory waterfowl and represents a diversity of habitat types found in the Great Lakes basin.  Supplementary ecological data for this proposed project are also available for the pilot area, which has been extensively studied by other researchers from USGS, Michigan Natural Features Inventory, Michigan State University, and McMaster University.

Relevance and Benefits:  Using leading-edge technologies and data to provide scientific information about islands in the Great Lakes will help the U.S. Fish and Wildlife Service managers make informed management decisions affecting existing and future island resources.  The benefits resulting from the proposed work will be widespread.  The immediate benefits to USFWS managers will include a functional geographic information system (GIS) dataset containing the geo-referenced information derived from the satellite imagery, detailed maps of the islands in the study area, satellite imagery that can be used for further analysis, and a methodology that can be applied to imagery acquired in the future.  The GIS dataset will be included in the Great Lakes Islands Decision Support System (DSS) currently being developed by USGS and FWS under the direction of GLBET.  Once the methodology is successfully applied to the study area, it can be used to map Great Lakes islands throughout the basin.  On a broader scope, the methodology developed under this proposal could be used by anyone in the world to delineate islands using high-resolution remotely-sensed imagery.  Similarly, the methodology could likely be modified and used to identify other landscape features (e.g., wetlands).  Comparisons between the IKONOS and ASTER data sets will help clarify benefits and limitations associated with each sensor as they apply to the goals of this study.  Finally, if ASTER data are sufficient to characterize natural habitat resources, the data would enable broad coverage of the Great Lakes area at relatively low cost.

Approach:  Weather permitting, the IKONOS and ASTER data will be collected as simultaneously as possible in July 2001 to capture the vegetation in a mature state.  Although the highest Lake Huron water levels occur in July, the overall low annual water-level conditions in 2001 will maximize the amount of land visible above the water line.  The IKONOS data will be acquired through a partnership with the Basic Science and Remote Sensing Initiative at Michigan State University and will be processed to maximize horizontal accuracy while maintaining spectral integrity.  The ASTER data will be calibrated from radiance to reflectance to facilitate spectral comparisons with existing spectral libraries of Earth surface materials.  Both supervised and unsupervised spectral classification techniques will be used to develop ASTER-based maps of vegetation, rock, and soil units.  These maps would be contrasted with analogous maps derived from the IKONOS imagery and from previous ground-based studies.  The ERDAS IMAGINE Expert Classifier tool will be used to build a geographic expert system for image classification, post-classification refinement, and GIS modeling.  Information about the habitat preferences of migratory birds will supplement the expert classification and, ultimately, guide the creation of a vector GIS dataset that describes island habitats.

Products:  This study will produce a functional GIS dataset that can be incorporated into the USFWS GLBET DSS and added to existing GIS datasets currently held by USFWS refuges or regional offices.  The study will also produce a detailed methodology that can be applied to other imagery and, therefore, be used to expand this pilot data set to cover the entire Great Lakes Basin.  Results of this project will be reported in professional paper presentations at scientific conferences and manuscripts submitted to scientific journals.  FGDC-compliant metadata will be created and made available on the Internet as part of the NBII Metadata Clearinghouse.

Personnel:  

Kurt P. Kowalski, USGS/BRD/GLSC, Geographer, principal investigator, classification

James K. Crowley, USGS/GD/ER, Geologist, ASTER

David J. Meyer, USGS/EDC (Raytheon), Project Lead, Remote Sensing Studies, IKONOS

Timeline:
Collect and process satellite imagery
July 2001 - October 2001

Develop classification model
November 2001 – December 2001

Apply model and create GIS data set
January 2001 – February 2002

Final GIS data set to USFWS
March 2002

Metadata submitted to NBII
March 2002

