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Project Description

Conservation planning is a major emphasis of federal land management agencies.  The North American Bird Conservation Initiative (NABCI) http://www.nabci-us.org/ seeks to unite people across the Americas in an international effort to address all-bird conservation.  Some of the most pressing questions that arise in the context of conservation planning include the following:

· Where on the landscape can we expect to find at-risk species? 

· How many individuals of the species exist and where are the population “hot spots”?

· What conservation actions will benefit the species?

· How will threats, such as urban sprawl, timber harvest, mineral extraction, or climate change affect bird populations?

The Cerulean Warbler is among the highest priority land birds for conservation in the eastern United States and ranks high on the Partners in Flight  http://www.partnersinflight.org/default.htm  priority list.  The Cerulean Warbler has also been petitioned for listing under the Endangered Species Act.

Research objectives and methods:
1. Develop statistical modeling methods suitable for estimating relative abundance of birds across Bird Conservation Regions.  Produce statistical habitat models and predicted abundance maps for the Cerulean Warbler and selected other bird species of conservation concern. 
2. Integrate conservation science into GIS decision support tools. 

3. Work with land managers to apply GIS tools and models to conservation planning.
We have developed methods for modeling and mapping expected abundances for bird species over large regions.  These maps are a spatial representation of statistical habitat models derived from the North American Breeding Bird Survey (BBS) data and selected environmental variables.  We initially developed the methods for the Cerulean Warbler and other high-priority species breeding in the Prairie-Hardwood Transition Bird Conservation Region (BCR 23).

We are extending our modeling to include the majority of the Cerulean Warbler breeding range in North America.  The breeding ranges of at least 33 other birds of conservation concern overlap with the breeding range of the Cerulean Warbler.  We plan to build models and maps for other high-priority bird species breeding in the four BCRs: the Appalachian Mountains (BCR 28), Central Hardwoods (BCR 24), and the Lower Great Lakes/St. Lawrence Plain (BCR 13), and continue work in the Prairie-Hardwood Transition (BCR 23).  Target species will be selected by consulting FWS priority lists and Migratory Birds biologists.  To evaluate the success of our models, we are assembling bird point count and atlas data throughout these regions from refuges, the National Point Count Database http://www.nationalatlas.gov/birdm.html, and other sources.

Management applications:  Over the last five years, we have developed desktop and Web-based decision support tools to help managers with conservation planning.  We are working with land managers to implement and extend the application of these tools to conservation planning in the four BCRs, incorporating the maps and models we generate in this project.  This project addresses 525 land units occupying more than 26,917,000 acres of federal land in the eastern United States.    

Maps of the Cerulean Warbler and other high-priority birds in the eastern US will provide a basis for identifying ‘hot spots’ in need of focused conservation partnerships and identify potential locations for land acquisition by Federal or non-governmental conservation organizations.  The models and maps will also provide a framework for examining the level of threats to these species in North America.  Any threats that can be mapped (e.g., urban sprawl, timber harvest, mineral extraction, acid rain, climate change) can be compared with expected abundance maps to judge the magnitude of threats to the species.  We also believe that the maps will provide a basis for developing estimates of total population size for birds of high conservation concern.

Interaction within the Department of the Interior (DOI):  The following DOI offices have contributed to this project:

· USGS Upper Midwest Environmental Sciences Center

· USGS Patuxent Wildlife Research Center   http://www.pwrc.usgs.gov/

· USGS Wisconsin Cooperative Wildlife Research Unit  https://coopunits.org/Units/WI_W

· USGS EROS Data Center    http://edc.usgs.gov/

· USGS National Biological Information Infrastructure – Bird Conservation Node  http://birdcon.nbii.gov/

· FWS Migratory Birds Program, Regions 3, 4, and 5    http://birds.fws.gov/
Links to DOI national goals:  Our work addresses the program goals of the Department of the Interior, including the following:  
· USGS Wildlife Program – Develop tools such as predictive models, decision support, and expert systems for science-based management of wildlife and plant populations and their habitats.  Provide specific management models for declining migratory bird populations.

· USGS Status and Trends of Natural Resources – Provide a framework that facilitates the integration of information from a variety of sources at multiple spatial and temporal scales to describe and track the abundance, distribution, productivity, and health of the nation’s plants, animals, and ecosystems.

· FWS Migratory Bird Program – Protect, restore, and manage migratory bird populations to maximize their ecological sustainability and socioeconomic benefits.  Protect, conserve, and restore migratory bird habits to ensure long-term sustainability of all migratory bird populations.
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Desktop Decision Support Tools

For over a decade, the USGS Upper Midwest Environmental Sciences Center has been developing decision support tools (http://www.umesc.usgs.gov/dss.html) used in conservation planning.  These tools have been applied to natural resources as diverse as the Upper Mississippi River System, the Columbia River, the St. Croix National Scenic Riverway, the Great Lakes, Acadia National Park, and the Everglades Ecosystem.  This project is helping to expand the decision support toolbox available to land managers.
LINK: ARC GIS Tools for Conservation Planning is a software package providing land managers with a set of Geographic Information System (GIS) tools for analyzing habitats and the species occupying those habitats. These tools allow users to capture species-habitat associations in a matrix (table) and then link that matrix to a GIS data layer.  Once the linkage has been made, the user can query a spatial data layer for information such as potential species occurrence and species richness.

The tool was developed for ArcMap 8.x (Environmental Systems Research Institute, Redlands, California).  A habitat matrix for bird species has been defined for Bird Conservation Region (BCR) 23 (pop-up map) in U.S. Fish and Wildlife Service (FWS) Region 3 with habitat associations defined for land cover types in the National Land Cover Data (NLCD) 1990   http://mac.usgs.gov/mac/isb/pubs/factsheets/fs10800.html.  Biologists at the FWS Region 3 Migratory Birds office provided the expert opinion for scoring the matrix.  Land managers working in this region can quickly apply the tools to bird conservation planning, if they are willing to accept the NLCD land cover classifications. Users can also create their own custom species-habitat matrices using locally-defined land cover classifications derived from aerial photos or other sources.  Most often these users select species of high conservation concern a priori, score the matrix for these species, and then run the analyses.

One advantage of LINK over its predecessors, the Habitat Needs Assessment and GIS Tools for Conservation Planning (CCP GIS Tools), is that the program can analyze large regions such as states or Bird Conservation Regions because it operates in a raster (pixel) environment.  Thus, it is suited for analyses of the landscape context occupied by a local management unit.  Questions such as, how do land uses on my refuge or wildlife management area compare with the surrounding counties, can be answered.  Land managers developing long-range management plans that include a range of alternative future conditions, often developed with considerable public input, can use the tools to quantify the effects of these alternative management scenarios on species of conservation concern.  The metrics and map products produced by the software can be used to explain the predicted wildlife consequences of alternative management actions to the public.  The software can also be helpful if stakeholders disagree about the benefits of alternative management scenarios.  If agreement can be reached about assignment of the species-habitat matrix scores, the analysis itself is simple, objective, and the products are easy to interpret.  Analysis time is rapid; for example, an area the size of Iowa can be analyzed in 8 minutes (30-m NLCD source layer, 100,000 ha hexagon grid zonal layer; CPU: 1.6 gig processor, 512 RAM).

Various output products are produced, including tables, charts, and maps showing potential species occurrence, potential species richness, and the area and proportion of land cover types.  A zonal analysis map summarizing this information for any user-defined geographic unit, such as counties, townships, or sections, is also available.

See graphics at:  http://suns03.er.usgs.gov:81/terrestrial/migratory_birds/bhab_tools.html

Internet Decision Support Tools

Regional Bird Conservation Planning: Birds and Land Uses (http://umesc-ims01.er.usgs.gov/)

This website is designed to assist managers concerned with bird conservation planning.  The website uses mapping software that allows users to visualize and download North American Breeding Bird Survey (BBS)  http://www.nationalatlas.gov/birdm.html data associated with user-specified locations, such as federal lands, counties, states, and other geographic divisions.  It also allows users to select BBS routes within a specified distance from a refuge or county.  The website creates lists of bird species, in order of their total count, for user-specified locations and calculates species richness by BBS routes.  Maps summarizing land uses by county are also available for viewing or downloading.  This information will be most useful for land managers and program coordinators concerned with regional and national bird conservation planning.  The maps and summaries of bird data also provide a regional context for local conservation planning.

Modeling Avian Abundance

Modeling Avian Abundance: Results  http://suns03.er.usgs.gov:81/terrestrial/migratory_birds/5004911_bird_conservation_results.html

See website for graphics.  

Add links for the statistical models below each map.  Add the text for these here.  

Add links for a downloadable map below each map.  

Methods

Our objective was to build statistical models and map predicted bird abundance across the Prairie-Hardwood Transition, also known as Bird Conservation Region (BCR) 23.  This BCR lies entirely within U.S. Fish and Wildlife Service (FWS) Region 3, overlaps three FWS ecosystem regions, and is virtually identical to Partners-in-Flight Physiographic Area 16 (Upper Great Lakes Plain, http://www.blm.gov/wildlife/pifplans.htm). BCR 23 occupies 230,111 km2, stretching from central Minnesota through central and southern Wisconsin and Michigan, including small sections of northeastern Iowa, northern Illinois, and Indiana; Lake Michigan bisects the region. This region was chosen because of its diverse land uses, both historical and current.

The predominant land uses/land covers in this region are row crop agriculture (36%), grassland (27%), and deciduous forest (21%). Much of the region is a rolling plain of loess-mantled ridges over sandstone and carbonate bedrock and pre-Illinoian ground moraine, contributing to a diversity of topographic relief and vegetation (McNab and Avers 1994). BCR 23, as its name implies, transitions from beech-maple forest in the north to agriculture (historically tallgrass prairie) in the south. There is also a gradient in climate from northwest to southeast, with climatic differences most pronounced east of Lake Michigan.

We chose to model 11 species of high conservation concern. Ten of the 11 species are indexed by the North American Breeding Bird Survey (BBS). (The 11th species, the American Woodcock, is more properly indexed by singing ground surveys).

There are 124 BBS routes in BCR 23, with an additional 80 routes within 50 km of the study area. We included these additional routes to minimize the influence of edge effects when predicting abundance at the edges of the region. Each BBS route contains 50 evenly-spaced survey locations (stops) at which an observer counts all birds seen or heard in a 3-min period. The sum of counts from the 50 stops in a year’s route survey was used as an index to abundance along the route for that year. We used counts collected from 1981-2001 to coincide temporally with our land cover data, derived from satellite imagery taken in the late 1980s and early 1990s.

Variables relevant to birds were chosen a priori based on a review of literature (primarily the Birds of North America account, Hamel [2000], and references therein) and expert opinion (Tom Will, US Fish and Wildlife Service). Variables included in our analysis were those which could be measured remotely across the region, including land use composition and configuration, climate, terrain, and human influence. Each variable was assessed at three logarithmically-related scales, 800-, 8,000-, and 80,000-ha (these extents correspond to the mean product of buffers of 0.1-, 1-, and 10-km, respectively, placed about each BBS route).

To predict bird abundance at locations where surveys were not conducted, these environmental variables were related to BBS counts in a hierarchical linear model.  [Link to PDF of Cerulean Warbler manuscript (N:\Bird Modelling\Reports\Web Page\ThogmartinMS(CeruleanWarbler).PDF) describing methods in greater detail.]

Coefficients from these linear models were used to combine relevant data layers in a geographic information system, yielding for each location in the region a predicted abundance [link to map results].

We evaluated the models with three independent sources of data. We withheld from model construction data from 64 of the 204 BBS routes occurring within the larger study area and used these data in one evaluation. We included in this assessment BBS counts collected over all routes in 2002. For each route used in validation, we calculated a mean predicted abundance. Abundance from the validation route was assessed against this mean predicted abundance. Additional sources of independent model assessment included the use of point counts of birds collected at 21 study areas within the study area and data provided by the Cerulean Warbler and Golden Winged Warbler Atlas projects (Rosenberg et al. 2000). The Atlas data only included known Cerulean Warbler and Golden Winged Warbler locations and, thus, did not provide insight into how well the model predicted areas of absence.
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Avian Species of Concern

Avian Species-of-Concern in the Prairie-Hardwood Transition Ecoregion (BCR 23)

	Common and
Species Name
	AOU
Code
	Habitat
Association
	Nest Type
and Location
	Migration
Status
	Conservation
Score *

	Henslow's Sparrow 



Ammodramus henslowii 
	HESP
	grassland
	open-cup, ground/low
	Short distance
	30

	Bobolink 


Dolichonyx oryzivorus 
	BOBO 
	grassland
	open-cup, ground/low
	Neotropical
	23

	Upland Sandpiper 


Bartramia longicauda 
	UPSA
	grassland
	open-cup, ground
	Neotropical
	23

	
Grasshopper Sparrow

 HYPERLINK "javascript:void(0)" 
 
Ammodramus savannarum 
	GRSP
	grassland
	open-cup, ground
	Neotropical
	19

	Sedge Wren 


Cistothorus platensis 
	SEWR
	grass-wetlands
	open-cup, ground/low
	Short distance
	23

	American Woodcock 


Scolopax minor 
	AMWO
	grass-shrub
	open-cup, ground
	Short distance
	21

	Red-headed Woodpecker 


Melanerpes erythrocephalus 
	RHWO
	savannah-woodland
	cavity 
	Short distance
	24

	Golden-winged Warbler 


Vermivora chrysoptera 
	GWWA
	shrub- wetlands/forest
	open-cup, ground/low
	Neotropical
	29

	
Black-billed Cuckoo

 HYPERLINK "javascript:void(0)"  

Coccyzus erythropthalmus 
	BBCU 
	shrub- wetlands/forest
	open-cup, ground/low
	Neotropical
	24

	Wood Thrush 


Hylocichla mustelina 
	WOTH
	broad-leaved forest 
	open-cup, midstory/canopy
	Neotropical
	22

	
Cerulean Warbler
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Dendroica cerulea 
	CERW
	broad-leaved forest 
	open-cup, midstory/canopy
	Neotropical
	26


* Partners-in-Flight Conservation score for PIF16 (171 kb .pdf file - requires Acrobat Reader);

Scores range between 5 and 35, with higher scores signifying greater conservation concern.   Each species is of management concern because of their rarity, declining abundance, or habitat specificity (http://www.blm.gov/wildlife/pl_16sum.htm).
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