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a. Abstract 
This proposed research will test the use of LU/LC geospatial data in the Willamette River subbasin as a Tier 1 monitoring data base, which will be linked to Tier 2 fish data in Willamette River floodplain and Tier 3 data for floodplain restoration projects. After modification of protocols already developed by the PNW-ERC to create these LU/LC datalayers are completed, they will be transferred and applied to either the John Day or Wenatchee subbasins.
This project will directly address action items 180 and 181, and it will couple with other status monitoring programs. Specifically, this project will work in conjunction with other probabilistically based sampling programs such as EPA EMAP Tier II. This project is essentially the other half or component of status monitoring (scale scope context).

b. Technical and/or scientific background
There are currently numerous national land use and land cover classification schemes available to scientists and resource planners. Some examples include USGS medium resolution land classification (MRLC), USGS land use land cover, USFWS GAP Analysis program, as well as numerous regional and state levels products.  The major shortcoming in most of these classifications, is that they were developed for very general planning at a regional scale.  They were not intended as tools for streamlining and planning the recovery of anadromous salmonids.  The LU/LC classification schemes developed by the Pacific Northwest Ecosystem Resource Consortium is superior to other classification protocols because it consists of a mosaic or composite of various geosptail datalayers such as road and stream networks, land use and land cover, seral stage, terrain, and any other landscape parameter that is of interest.
c. Rationale and significance to Regional Programs
This proposed work directly addresses calls for the development of broadscale salmonid population and habitat monitoring programs in the NWPPC’s Fish and Wildlife Program (NWPPC 2000), CBFWA’s Program Summaries for the Mainstem/Systemwide Province (Jordan et al. 2002), Federal Caucus Basinwide Salmon Recovery Strategy (Federal Caucus 2000,) and the NMFS Biological Opinion on the Operation and Maintenance of the Federal Columbia River Power System (NMFS 2000).  Of particular relevance are the requests for proposals to help meet BPA’s obligations under the NMFS FCRPS Biological Opinion for a monitoring program for listed anadromous salmonids in the Columbia River basin (statusmonitorrpa180.pdf, FutureNeeds.pdf, GapAnalysis.pdf).

According to Jordan et al. (2002) Tier 1 Ecosystem Status Monitoring will address two general questions: what is the distribution of adult salmonid fishes, and what is the ecosystem status for Columbia River Basin (CRB) fish populations. This proposed research will directly address the latter general question. Specifically, a landscape scale characterization of land use and land cover, stream and road networks, and land ownership in various Columbia River basin subbasins will be the targeted endpoint. When completed, this project and its methodologies can be applied to all other subbasins in the Columbia River basin as necessary.
In addition, RPAs 9, 180, 181, 198, of the FCRPS Biological Opinion directly address the responsibilities of the Action Agencies and other regional entities for the development of system-wide fish and habitat status monitoring.  In addition to information needed to address these population level questions for ESA listed populations, the Action Agencies and the region will require information to assess progress toward performance standards for the hydro corridor and for tributary, mainstem, and estuary habitat conditions.  This proposed LU/LC classification scheme will meet much of the aforementioned information needs by giving planners and scientists alike powerful tools for assessing the condition of and predicting future of habitat conditions vital to ESA listred species. Furthermore, the geospatial datalayers that will be generated will easily be supported by and integrated into a regional data management system that facilitate the collection, analysis and dissemination of the monitoring data.

d. Relationships to other projects 
The proposed work builds on recently completed land use / land cover (LU/LC) data development in the Willamette River subbasin, and extends those lessons to other subbasins in the Columbia River basin. Specifically, it links time series LU/LC data to field data to strengthen correlative and causative understandings of change in riparian and aquatic resources.

e. Project history (for ongoing projects) 

(Replace this text with your response in paragraph form)

f. Proposal objectives, tasks and methods
1) Create a LU/LC ca. 2000 coverage for the Willamette Basin using refinements to the approach used in the PNW-ERC that created LU/LC ca. 1990. This would be the information base for Tier 1 monitoring.

2) Update, extend and refine monitoring on the ground/river in floodplain of Willamette River for population and habitat status for key fish species.

3) Monitor floodplain variables at higher spatial and temporal resolution on the ground/river to quantify effects of select set of floodplain restoration projects in Willamette floodplain.

4) Use lessons learned from Willamette subbasin work to prepare Tier 1 LU/LC data for either John Day or Wenatchee basin.

g. Facilities and equipment
A computing workstation ($15,000) is requested for the data development team in Year 1 and Year 4. The grad student positions will require a work station for data development support starting in Year 1. In addition, LU/LC data synthesis and applications to large spatial databases will require development of code and applications for supercomputing, necessitating additional computer support late in Year 3 or early in Year 4. Each of the three laboratories (OSU data management and field research, UO GIS laboratory, and USFS remote sensing laboratory) will require funds each year ($5,000 per laboratory in Years 2-5) for computer hardware, software, and storage media (Note: storage requirements for the large array of spatial databases, web-based assessable databases, primary data are large).

Supplies and services budgets average $13,000. This includes costs of field supplies for two crews, computer supplies, photocopying, phones, mailing, meetings, and routine operating costs. In addition, supplies and services includes operating costs, engine repair, and fuel for boats. Our recent research on the Willamette required $1,500 per month for gasoline and boat supplies and $2,500 per year for boat, engine, and shocker repair. Field costs account for approximately $10,000 of the projected annual costs for supplies and services.

h. References
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Project Duties:  (Principal investigator/research coordinator)

Education:

· Ph.D., Fisheries Science, University of Washington, Seattle, WA, 1999.

· M.S., Fisheries Science, University of Washington, Seattle, WA, 1991.

· B.S., Zoology, University of Wisconsin, Madison, WI., 1986.

Employer:  National Marine Fisheries Service, Northwest Fisheries Science Center, Environmental Conservation Division, Watershed Program.

Position:  Statistician (Biology), NMFS employee since 1999.

Present assignment:  I am responsible for designing and participating in research in two areas: the relationship between various fish populations and their terrestrial/estuarine habitat; and the interaction between non-indigenous species and estuarine food webs and ecosystems.  I use a landscape scale approach for most of my research, but I am also interested in the effect of climate, spatio-temporal scaling, and various anthropogenic influences.

Previous research/expertise:  I am a spatial ecologist, but I have extensive experience in basic ecology, ethology, neurobiochemistry, and biology.  My doctoral research focused on the spatio-temporal dynamics of the invasion of a non-indigenous aquatic plant in Pacific Northwest estuaries.  For my master’s research, I examined the impact of industrial noise on the estuarine ecology of juvenile Pacific salmon.  I have published my research in the peer reviewed literature and I am frequently invited to present at scientific symposia.  In addition, I have given numerous guest lectures at the University of Washington, on topics ranging from spatial ecology to GIS technology.

Relevant Publications:

Feist, B.E., E.A. Steel, G.R. Pess, and R.E. Bilby,.  What is the correct scale for habitat analyses aimed at prioritizing restoration efforts for salmon? Animal Conservation.  In Review. 

Feist, B.E., and E.O. Box. 2002.  Vegetation and Ecosystem Mapping. In: Encyclopedia of Science and Technology.  McGraw-Hill publishers, New York, NY (invited).  In Press. 

Levin, P.S., S. Achord, B.E. Feist, and R.W. Zabel.  2002.  Non-indigenous brook trout and the demise of Pacific salmon: a forgotten threat? Proceedings of the Royal Society of London - Biology. In Press. 

Pess, G.R., D.R. Montgomery, R.E. Bilby, E.A. Steel, B.E. Feist, and H.M. Greenberg. 2002. Correlation of landscape characteristics and land use on coho salmon (Oncorhynchus kisutch) abundance, Snohomish River, Washington State, USA. Canadian Journal of Aquatic and Fisheries Science. 59:613-623. 

Feist, B.E., and C. A. Simenstad.  2000.  Expansion rates and recruitment frequency of exotic smooth cordgrass, Spartina alterniflora (Loisel), colonizing unvegetated littoral flats in Willapa Bay, Washington.  Estuaries.  23(2):267-274. 

Simenstad, C.A., and B.E. Feist.  1996.  Restoration potential of diked estuarine wetlands: Inferring fate and the recovery rate of historically-breached sites.  EPA 910/R-96-005.  115 p.

Christopher E. Jordan, Ph.D.

Mathematical Biology and Systems Monitoring, Program Manager

NMFS Northwest Fisheries Science Center

2725 Montlake Blvd. E.

Seattle, WA 98112

Education:  

University of Washington
Ph.D.

1994

Zoology

University of Chicago

B.A.

1985

Biology, with honors

Positions Held:

Program Manager


NOAA/NMFS/NWFSC, Seattle,
2002 - present

Operations Research Analyst

NOAA/NMFS/NWFSC, Seattle
1999 - 2002

Research Assistant Professor

Washington State Univ., Pullman
1999 - present

Assistant Professor


University of Colorado, Boulder
1995 - 1999

Research Associate


University of Chicago, Chicago
1994 - 1995

Research/Teaching Assistant

University of Washington, Seattle
1987 - 1994
Mathematical and Biological Publications:
Jordan, C.E. 1992.  A model of rapid starting intermediate Reynolds number swimming: Undulatory locomotion in the chaetognath Sagitta elegans.  J. exp. Biol.  163, 119-137.

Daniel, T.L., C.E. Jordan, and D. Grunbaum. 1992.  Hydromechanics of animal locomotion.  In: Mechanics and Energetics of Animal Locomotion, Advances in Comparative and Environmental Physiology, Vol. 11., pp. 17-49. ed. R.McN. Alexander.  Springer Verlag, Berlin.

Jordan, C.E. 1996.  Coupling internal and external mechanics to predict swimming behavior: a general approach?  Amer. Zool., 36(6):710-722.

Steinberg, E.K. and C.E. Jordan. 1997.  Using genetics to learn about the ecology of threatened species: the allure and the illusion of measuring genetic structure in natural populations. In: Conservation Biology. eds, P. Fiedler and P. Kareiva.  Chapman Hall, New York.

Katz, S.L. and C.E. Jordan.  1997.  A case for building integrated models of aquatic locomotion that couple internal and external forces.  In: Proceedings of the 10th International Symposium on Unmanned Untethered Submersible Technology: Bioengineering.  AUSI, Durham, NH.

Jordan, C.E. 1998.  Scale effects in the kinematics and dynamics of swimming leeches. (76(10):1869-1877, Can. J. Zool.)

McClure, M. M., Sanderson, B. L., Holmes, E. E. & Jordan, C. E., (2001). A large-scale, multi-species risk assessment: Anadromous salmon in the Columbia River Basin. Ecol. Apps. In Review

Philip R., C.E. Jordan, M.C. Liermann, and A.E. Steel.  (2002) Monitoring design: important considerations for developing monitoring of aquatic restoration.  In review

ABBREVIATED CURRICULUM VITA

DAVID W. HULSE,  Member, Institute for a Sustainable Environment, Professor, Department of Landscape Architecture, 5234 University of Oregon Eugene, Oregon 97403-5234  (541)346-3672  

FAX (541) 346-3626, e-mail dhulse@darkwing.uoregon.edu

Education

1981
B.S.L.A.
Colorado State University, College of Forestry and Natural Resources.  Ft. Collins, Colorado 

1984
M.L.A.
(Distinction) Harvard University Graduate School of Design. Cambridge, Massachusetts

Honors

1985
Fulbright Scholar

1989
Young Researcher Award of Distinction, Council of Educators in Landscape Architecture

1994
President's Service Award, American Society of Landscape Architects

Employment

1999-present
Professor, University of Oregon

1995-2000
Department Head, Dept. of Landscape Architecture, University of Oregon
1990-1999
Associate Professor, University of Oregon

1985-1990
Assistant Professor, University of Oregon

1984-1985
Visiting Assistant Professor, Universita' di Firenze, Florence, Italy

Selected Recent Professional Service

Science Advisor - Grand Canyon Research and Monitoring Center, 2001-present

Consortium on Biodiversity and Land Use, 2001-present

State of The Environment Report Science Panel, State of Oregon 1998-2000.

Selected Recent Publications

D. HULSE, S. GREGORY, J. BAKER. (EDS). (2002) Willamette River Planning Basin Atlas: Trajectories of environmental and ecological change. (2nd edition), Oregon State University Press, Corvallis, Oregon 97333. 180 p.
D. HULSE and S.V. GREGORY (2001) Alternative Futures as an integrative framework for riparian restoration of large rivers, chapter 9 in Applying Ecological Principles to Land Management, V.H. Dale and R. Haeuber (eds.). Springer-Verlag, New York. Pp. 194-212. ISBN 0-387-95099-0.

D. HULSE and R. RIBE (2000) Land conversion and the production of wealth. Ecological Applications. 10(3). Pp. 679-682.
D. HULSE, J. EILERS, K, FREEMARK, D. WHITE, C.HUMMON (2000) Planning alternative future landscapes in Oregon: evaluating effects on water quality and biodiversity., Landscape Journal 19(2): 1-19.
GREGORY, S.V., D.W. HULSE, D.H. LANDERS, E. WHITELAW (1998) Integration of biophysical and socio-economic patterns in riparian restoration of large rivers, in Hydrology in a Changing Environment, H. Wheater and C. Kirby (eds.), vol. I, Theme 2 Ecological and hydrological interactions, D. Gilvear editor, John Wiley and Sons, Chicester. pp. 231-247.

R. RIBE, R. MORGANTI, D. HULSE, R. SHULL  (1998) A management driven investigation of landscape patterns of northern spotted owl nesting territories in the high Cascades of Oregon. Journal of Landscape Ecology. 13: pp. 1-13.

D. HULSE, L. GOORJIAN, D. RICHEY, M. FLAXMAN, C. HUMMON, D. WHITE, K. FREEMARK, J. EILERS, J. BERNERT, K. VACHE, J. KAYTES and D. DIETHELM (1997) Possible Futures for the Muddy Creek Watershed, Benton County, Oregon. Institute For A Sustainable Environment., University of Oregon., Eugene, Oregon 97403. 90 pp.

K. FREEMARK, C. HUMMON, D. WHITE and  D. HULSE (1996) Modeling risks to biodiversity in past, present and future landscapes., Technical Report No. 268, Canadian Wildlife Service, Headquarters, Environment Canada, Ottawa  K1A 0H3. 60 pp.

Recent Research Support and Collaborators

· National Science Foundation Biocomplexity Program., "Interactions of riparian pattern, policy and biocomplexity in coupled human/riverine systems"., Oregon State University and the University of Oregon.,  2001 - 2005. $560,000.

· U.S. Environmental Protection Agency., “Pacific Northwest Ecosystem Research Consortium”., A multi-university consortium consisting of Oregon State University, the University of Oregon, and the University of Washington. 1995 - 2001. $1.84 million.

· National Science Foundation/U.S. Environmental Protection Agency – NCERQA., "Ecological, Demographic and Economic Evaluation of Opportunities and Constraints for Riparian Restoration". 1997 - 2001. $373,000.

· National Science Foundation/U.S. Environmental Protection Agency – NCERQA., "Establishing correlations between upland forest management practices and the economic consequences of stream turbidity in municipal supply watersheds". 1997 – 2001.  $320,000.

Research Collaborators of the past five years

Stan Gregory, Dixon Landers, Ed Whitelaw, Kathy Freemark, Joe Eilers, Denis White, John Bolte, Steve Polasky, Warren Cohen, Gordon Grant, Rick Edwards, Joan Baker, John Van Sickle, Court Smith
Graduate Student Thesis Advisees of the past five years

David Richey, Susan Payne, Maureen Raad, Hilary Dearborn, Lisa Goorjian, Kate Kirsh

Own Graduate Advisors

Carl Steinitz, Laurie Olin, John Stilgoe

CURRICULUM VITAPRIVATE 

STANLEY V. GREGORY

Department of Fisheries & Wildlife

Oregon State University

Corvallis, OR  97331

I.
Educational Background


B.S.  1971.  Zoology.  University of Tennessee


M.S.  1974.  Fisheries.  Oregon State University


Ph.D.  1980.  Fisheries.  Oregon State University

II.
Professional Experience


1993 - present
Professor. Fisheries and Wildlife, Oregon State University


1986 - 1993
Associate Professor. Fisheries and Wildlife, OSU


1981 - 1986
Assistant Professor, Research. Fisheries and Wildlife, OSU


1977 - 1981
Leader of Field Research Station - Corvallis.  Columbia National Fishery Research Laboratory, U.S. Fish and Wildlife Service

III.
Interdisciplinary Studies

Dr. Gregory has been involved in the development of interdisciplinary ecological studies at Oregon State for two decades.  He has participated in the International Biological Program and is a co-principal investigator of the Long-Term Ecological Research Program at the H.J. Andrews Experimental Forest.  Dr. Gregory has directed the stream research program informally known as the Stream Team since 1986.  This interdisciplinary research program has been recognized for its contributions in teaching and research by the College of Agricultural Sciences, the College of Forestry, and the U.S. Forest Service.

IV.
Selected Publications

Hulse, D., and S.V. Gregory.  2001.  Alternative futures as an integrative framework for riparian restoration of large rivers.  In: V.H. Dale and R. Haeuber (eds.). Applying Ecological Principles to Land Management. Springer-Verlag, New York.

Hulse, D., S.V. Gregory, and J. Baker.  2002.  Willamette Basin Atlas: Trajectories of environmental and ecological change.  Oregon State University Press, Corvallis, Oregon.

Gregory, S.V.  1996.  Riparian management in the 21st century.  Pages 69-83.  In:  J. Franklin (ed.).  Forestry for the Twenty-First Century.  Island Press, Washington, D.C.

Gregory, S.V., and P.A. Bisson.  1996.  Degradation and loss of anadromous salmonid habitat in the Pacific Northwest.  P. 277-314.  In:  D. Stouder and R.J. Naiman (eds.). Pacific Salmon and their Ecosystems: Status and Future Options.  Springer-Verlag.

Gregory, S.V., F.J. Swanson, A. McKee, K,W. Cummins.  1991.  Ecosystem perspectives of riparian zones.  BioScience 41:540-551.

 SEQ CHAPTER \h \r 1WARREN B. COHEN
United States Department of Agriculture, Forest Service,

Pacific Northwest Research Station, 3200 SW Jefferson Way, Corvallis,

Oregon 97331, 541-750-7322 (voice); 541-758-7760 (fax);

wcohen@fs.fed.us (e-mail)

EDUCATION
Ph.D., 1989, Colorado State University, Forest Science (Remote Sensing & Wildland Fire)

M.S., 1984, University of Maine, Forest Science (Remote Sensing)

B.S., 1978, Northern Arizona University, Forest Science (Forest Management)

RELEVANT WORK EXPERIENCE
1989-Present. Research Forester/Ecologist and Director of the Laboratory for Applications of Remote Sensing in Ecology, PNW Research Station, USDA Forest Service, Corvallis, OR. I conduct research in remote sensing and related geographic and ecological sciences. My primary focus is translation of remote sensing data into useful ecological information, with significant activity in analysis and modeling of vegetation structure and composition across multiple biome types. My research involves spatially-explicit modeling of ecological processes with significant attention to scaling from fine to coarse grain. I am Assistant Professor (courtesy) in three departments at Oregon State University (Forest Science, Geosciences, and Computer Science), where I intermittently teach a graduate level remote sensing and landscape ecology course, advise graduate students as both major and minor professor, serve on interdepartmental committees, and give guest lectures and seminars.

SELECTED REFEREED JOURNAL ARTICLES AND BOOK CHAPTERS (60 total)
Cohen, W.B., T.A. Spies, and G.A. Bradshaw. 1990. Semivariograms of digital imagery for analysis of conifer canopy structure, Remote Sensing of Environment, 34:167-178.

Cohen, W.B., P.N. Omi, and M.R. Kaufmann. 1990. Heating-related water transport to intact lodgepole pine branches. Forest Science 36:246-254. 

Cohen, W.B. 1991. Chaparral vegetation reflectance and its potential utility for assessment of fire hazard, Photogrammetric Engineering and Remote Sensing, 57:203-207.

Cohen, W.B. 1991. Response of vegetation indices to changes in three measures of leaf water stress, Photogrammetric Engineering and Remote Sensing, 57:195-202.

Cohen, W.B. and T.A. Spies. 1992. Estimating structural attributes of Douglas-fir/western hemlock forest stands from Landsat and SPOT imagery, Remote Sensing of Environment, 41:1-17.

Cohen, W.B., T.A. Spies, and M. Fiorella. 1995. Estimating the age and structure of forests in a multi-ownership landscape of western Oregon, USA, International Journal of Remote Sensing, 16:721-746.
Cohen, W.B., M.E. Harmon, D.O. Wallin, and M. Fiorella. 1996. Two recent decades of carbon flux from forests of the Pacific Northwest, USA: preliminary estimates, BioScience 46:836-844.

Cohen, W. B., M. Fiorella, J. Gray, E. Helmer, and K. Anderson. 1998. An efficient and accurate method for mapping forest clearcuts in the Pacific Northwest using Landsat imagery, Photogrammetric Engineering & Remote Sensing 64:293-300.

Turner, D.P., W.B. Cohen, R.E. Kennedy, K.S. Fassnacht, and J.M. Briggs. 1999. Relationships between leaf area index and Landsat TM spectral vegetation indices across three temperate zone sites, Remote Sensing of Environment 70:52-68.

Milne, B.T. and W.B. Cohen. 1999. Multiscale assessment of binary and continuous landcover variables for MODIS validation, mapping, and modeling applications, Remote Sensing of Environment
Lefsky, M.A., W.B. Cohen, S.A. Acker, G.G. Parker, T.A. Spies, and D. Harding. 1999. Lidar remote sensing of the canopy structure and biophysical of Douglas-fir western forest, Remote Sensing of Environment 70:339-361.

Turner, D.P., W.B. Cohen, and R.E. Kennedy. 2000. Alternative spatial resolutions and estimation of carbon flux over a managed forest landscape in western Oregon, Landscape Ecology 15:441-452. 

Oetter, D.E., W.B. Cohen, M. Berterretche, T.K. Maiersperger, and R.E. Kennedy. 2001. Land cover mapping in an agricultural setting using multiseasonal Thematic Mapper data, Remote Sensing of Environment 76:139-155.

Cohen, W.B., T.K. Maiersperger, T.A. Spies, and D.R. Oetter. 2001. Modeling forest cover attributes as continuous variables in a regional context with Thematic Mapper data,  International Journal of Remote Sensing 22:2279-2310.

Lefsky, M.A., W.B. Cohen, D.J. Harding, and G.G. Parker. 2002. Lidar remote sensing for forest ecosystem studies, BioScience 52:19-30.
Cohen, W.B., T.A. Spies, R.J. Alig, D.R. Oetter, T.K. Maiersperger, and M. Fiorella. 2002. Characterizing 23 years (1972-1995) of stand replacement disturbance in western Oregon forests with Landsat imagery, Ecosystems 5:122-137.

Langford, B.T., T.G. Dietterich, and W.B. Cohen. In press. Examples of significant sensitivity of a landscape pattern metric to errors in land-cover classification,  Remote Sensing of Environment.

Lefsky, M.A., W.B. Cohen, D.J. Harding, G.G. Parker, S.A. Acker, and S.T. Gower. In press. Lidar remote sensing of aboveground biomass in three biomes, Global Ecology and Biogeography.

Hudak, A.T., M.A. Lefsky, and W.B. Cohen. In press. Integration of lidar and Landsat ETM+ data for estimating and mapping forest canopy height, Remote Sensing of Environment. 

Kennedy, R.E. and W.B. Cohen. In press. Automated designation of tie-points for multiple-image coregistration, International Journal of Remote Sensing. 
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