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Presenter
Presentation Notes
Good afternoon. Again, my name is Todd Earnhardt and I’m working with the Southeast Gap Analysis Project housed in the Biodiversity and Spatial Information Center at North Carolina State University. We most recently completed mapping three USGS mapping zones in the Southeast in support of NLCD 2001 and are currently working on mapping the ecological systems for these zones.



This afternoon, I will present some background on …





Contribution of Southeast GAP to the 
National Land Cover Dataset 2001

• GAP and SEGAP

• NLCD

• SEGAP + NLCD

• Future work
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… the Gap Analysis Program and the Southeast Gap Analysis Project. 



highlight the Southeast Gap Analysis Project’s contributions to the NLCD, and



outline some of the projects we will undertake in the future. 



GAP
It’s more than just a recursive acronym!

Presenter
Presentation Notes
What we now know as the National Gap Analysis Program started in response to a need for a more widespread effort for species conservation and to look at conservation in a broader context by moving away from overly focused conservation activities that largely ignored the needs and status of the majority of “more common” animal species across the landscape.





GAP Analysis Program 

“To provide data and 
analyses to keep 
common species 
common through 
proactive management.”

http://gapanalysis.nbii.gov/http://gapanalysis.nbii.gov/

Presenter
Presentation Notes
Here is a condensed version of the GAP mission statement.



In the context of GAP analysis, a “common” species is generally one not eminently threatened with extinction.



Prior to the implementation of GAP analyses, there was little information on common species. Their habitat needs had not been systematically documented, and there was little information about their overall distributions on lands that were being managed for conservation. These are the types of issues that GAP analysis addresses.

 

-----

The roots of the program originated with application to Hawaiian bird conservation by Michael Scott. Later he and other researchers at the University of Idaho Cooperative Fish and Wildlife Research Unit initiated Idaho GAP as the first pilot under the US Fish and Wildlife Service



Common species are those not currently threatened with extinction. 

Baseline data for terrestrial verts.



To date, every state and PR has a completed or an ongoing gap analysis project.



There was no standardized classification system for species assemblages; and no institutional capability to develop or use the kind of information needed to manage biological diversity as a resource.



Gap Analysis Project

• What’s a “gap”?

• What’s a conservation gap?

• How do we “fill” a gap?
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I don’t know how many times complete strangers have come up to me an asked this question.

Most of the time, public perception is this. [SLIDE]



Now, while the retail clothing GAP may be able to identify unfilled apparel needs, the gap I’m talking about is a conservation gap.

[SLIDE]

OK then, what’s a conservation gap? 



We define a conservation gap as the lack of representation or under-representation of a plant community or vertebrate species on the lands that are being managed for conservation.



This begs the question … “How do we fill a gap?”



Conservation 
Lands

Protection is currently <6% of its 
western range.

Sage Grouse 
Distribution

Sage Grouse Gap Analysis
Centrocercus urophasianus

Land CoverLand Cover

Species
Distributions

Conservation
Lands

Conservation
Lands

90 second GAP analysis
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We can use the Sage Grouse analysis as an example in a 90 second GAP analysis.



A Gap Analysis uses three main data layers, a landcover layer, a predicted distribution of vertebrate species, and a stewardship layer.



The first step of gap analysis is to map vegetation to the alliance level, natural assemblages of plant species. 



Step two is to map the predicted distributions of all terrestrial vertebrate species that breed or use habitat in the state for an important part of their life history. 

   

Step three is to map stewardship. Stewardship is probably the least familiar part of this process. Stewardship is not the same as ownership. Gap analysis assigns a ranking for land parcels. Status one lands have the highest degree of management for conservation, status four lands have the lowest.



Levels 1 and 2 are the ones on which GAP bases its analysis of species protection. This allows identification of biodiversity gaps and can suggest strategies for filling them. By assigning a stewardship ranking, the gap analysis process emphasizes the managing entity over the owner, and bases the ranking on the expressed long-term intent of the managing entity instead of focusing on short-term processes. The criteria for assigning a ranking include: 



1) Permanence of protection from conversion of natural land cover to unnatural (human-induced barren, arrested succession, cultivated exotic-dominated). 

2) Amount of the tract protected, with 5% allowance for intensive human use. 

3) Inclusiveness of the protection, i.e., single feature such as wetland versus all biota and habitat 

4) Type of management program and degree that it is mandated or institutionalized.  



The fourth step is to analyze the representation of vertebrate species and vegetation alliances in areas managed for the long-term maintenance of biodiversity. To accomplish this, maps showing animal and plant community distributions are intersected with stewardship maps to create tables of representation for each element.  



---



These patterns of natural terrestrial vegetation are directly related to the environmental factors and are determinate for overall biological diversity.



All known, probable, and possible occurrence are used to define range limits. This step requires the active participation of vertebrate experts to determine the geographic range of each species, to help build the habitat relation models, and  to review the draft maps. 



Types of analyses include:  

compare ownership/managing entities to biodiversity management status to answer the question, "where are the biodiversity conservation lands and who manages them?" 

compare landcover types to stewardship to answer the question, "what is the representation of each type according to managing entity and management status?";  

compare animal species distributions to stewardship: what is the representation of each type according to managing entity and management status?" 





The Southeast Gap Analysis Project 
From State to Regional projects
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So, from the sage grouse example, we understand that the primary goals of gap analysis are: 



1) to keep common species common by identifying conservation gaps; 

2) to provide information about conservation gaps and biodiversity to the public so that informed resource management decisions can be made

3) to facilitate the application of this information to resource management activities.



Around 2000 many state projects were finished. Their land cover maps were  based on circa 1992 imagery. So, there was an recognized need for an update based on the temporal disparity of the land cover maps and current conditions.



In addition, the use of the state products had shed light on some of the limitations of a state based model that could be overcome using a regional approach.



No animal species I know of recognizes political boundaries with respect to their migration, nesting, etc. requirements.



So … given the need for update and the benefits of a more regional model, the national GAP office organized regional GAP projects.





Gap Analysis Program 
Regional Projects

NW-GAP

SW-GAP

SE-GAP
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Building on some lessons learned from the state level efforts, regional models offered the opportunity to use consistent methods for land cover mapping and species occurrence modeling.



Also, some of the inefficiencies inherent to projects with diffuse leadership were eliminated by concentrating the decision making and administrative tasks to one or two offices.



Here is a map of the three current regional GAP projects, … Southwest GAP (which was completed in 2005), Northwest GAP, and Southeast GAP.



SEGAP will expand into the NE (Ohio north and east) next year.



SEGAP Cooperators
• Biodiversity and Spatial Information Center 

(BaSIC)
• NC State University, Raleigh, NC

• Natural Resources and Spatial Analysis 
Laboratory (NARSAL)

• University of Georgia, Athens, GA

• Alabama Gap Analysis Project (AL-GAP)
• Auburn University, Auburn, AL
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Southeast GAP is a cooperative effort comprised of three partners… with varied roles and contributions to the regional mapping effort. 



BaSIC – coordinates SEGAP …. Provided intact Remote Sensing and vertebrate modeling expertise, database development and management capabilities, momentum from the NC-GAP state project, and was committed to the development of regionally consistent products. (NLCD land cover for zones 48, 55 and 58)



NARSAL – provided critical mass of Remote Sensing capabilities and retained some of the Georgia GAP project momentum and expertise.

(NLCD land cover for zones 54, 57, and 59, region wide impervious surface modeling and canopy closure)



AL-GAP – The Alabama state project was active and underway. Given that AL is in the recognized SE region, it made sense to coordinate SEGAP activities with their efforts. We did this by mapping the interior portion of AL allowing them to focus on the more diverse and challenging Coastal Plain region. (NLCD land cover for zone 46)



SEGAP Goals
• Create consistent and current land cover products 

for the Southeast

• Create consistent presence/absence models for 
600+ native terrestrial vertebrate species

• Facilitate the incorporation of SEGAP data into 
current and future conservation planning efforts

• North American Bird Conservation Initiative
• USFWS Refuges, Ecological Services, and CCP Planning 

Process
• State Comprehensive Wildlife Conservation Plans
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The general goals of the Southeast GAP project are to …





The National Land Cover Dataset

Presenter
Presentation Notes
Most, if not all of you, are familiar with the NLCD. So, I’ll just go through a brief description concentrating on the current iteration, NLCD 2001.



National Land Cover Dataset
• NLCD efforts sponsored by the Multi-Resolution 

Land Characteristics (MRLC) Consortium

• NLCD 1992 was the first national land cover 
data set produced since the early 1970s

• In addition to remapping the lower 48 states, 
NLCD 2001 will include Alaska, Hawaii, and 
Puerto Rico
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The MRLC Consortium is a group of federal agencies who first joined together in 1993 and again in 2000 to purchase Landsat imagery for the conterminous U.S. and to develop land cover datasets (NLCD 1992, NLCD 2001).



NLCD 2001 model
• Database approach

• NLCD 2001 design principles (Homer, et al, 
2004)

• land cover products for a variety of users
• access to intermediate database products and 

derivatives
• standardized land cover products that can be 

quickly updated
• constrain methods
• compatibility with NLCD 1992
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I wanted to highlight a few aspects of the 2001 iteration of the NLCD.

 

It uses a Database approach – emphasizing the development of multiple interlinked data layers useful by themselves or in groups



It follows well thought out Experimental Design principles



	1) develop land cover products flexible enough for multiple users



	2) access to intermediate database products and derivatives. These include operational zone specific layers such as cloud masks, and areas of interest

 

	3) develop methods that yield standardized land cover products that can be quickly updated (objective, consistent, and repeatable)



	4) constrain methods to those that are intuitive, simple, efficient, and transferable to others (e.g., Use of regression tree derived 		decision rules for classification



	5) ensure that the design of a second-generation land cover product maintains reasonable compatibility with NLCD 1992.



NOAA CCAP coordination





Homer, et al, Photogrammetric Engineering and Remote Sensing, 70(7), July 2004, pp. 829-840
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Database components



(1) normalized tasseled cap (TC) transformations of Landsat imagery for three time periods per path/row (early,

peak, and late growing seasons) plus the thermal band calibrated to temperature, 

(2) ancillary data layers including a 30 m Digital Elevation Model (DEM) and derivatives of slope,

aspect, and slope position

(3) per-pixel estimates of percent imperviousness and percent tree canopy,

(4) 29 classes of land cover data derived from the imagery, ancillary data, and derivatives,

(5) classification rules, classification confidence, and metadata describing the land cover classification.





SEGAP as a NLCD 2001 partner
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Presentation Notes
So, how did Southeast GAP become a NLCD 2001 partner? [SLIDE]







http://www.mrlc.gov/mrlc2k_partner_map.asp

• History

• Motivation

• Cooperation

• Timing
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To begin with, this iteration of NLCD was conducive to partner cooperation. Extensive partnership development allowed USGS and EDC the opportunity to exploit existing nodes of operational land cover mapping. Taking advantage of this, the NLCD 2001 mapping effort took on more of a parallel production appearance with multiple zones getting mapped simultaneously instead of queuing up. This map shows the partners and their areas of mapping effort.



There were several factors that facilitated the MRLC/NLCD - Southeast GAP partnership ..



	History – The national GAP program has been a MRLC partner since the first consortium in 1992.



	Timing – Southeast GAP was starting at the same time the NLCD partnering initiative was getting underway. The SE-GAP project would be producing a 30m land cover product in the normal course of our activities so it made sense to tie in with the current NLCD effort.



	Cooperation – SE-GAP was amenable to conducting the land cover mapping according to the guidelines mandated by EDC



	Motivation – As you’ve seen in previous slides, land cover is a central theme to GAP analysis and SE-GAP was motivated to complete general land cover mapping in the region so that other aspects of the project could come on line.



Current SEGAP 
mapping zones
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Here are the seven core mapping zones for which SE-GAP was responsible for NLCD land cover and derivatives.

(46,48,54,55,57,56,59)



Zone 56 mapping was already underway when SEGAP started and zones 47 and 53 were mapped as part of the Kentucky landscape snapshot project (KLCD, Andersen level 3 for KY)



The portion of zone 46 in red crosshatch is officially known as zone 37b and is 



11?(37b)  C-CAP



Contributions of SEContributions of SE--GAP to NLCD 2001GAP to NLCD 2001

•Canopy closure
•0 -100%

••7 mapping zones7 mapping zones

•Thematic land cover
•15 NLCD
•22 NLCD / NOAA CCAP

•Impervious surface
•0 -100%
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In the 7 core mapping zones ..



We mapped land cover using 15 NLCD classes except for zones 55 and 58 where we mapped the NOAA-CCAP coastal classes in wetlands



Canopy closure sclaed from 0 to 100%



And impervious surface again scaled from 0-100%. For NLCD land cover, the developed classes were defined using impervious surface values … < 20% = open space, 20-49% = low intensity, 50-79 = medium intensity, and 80-100% = high intensity.



Current uses of SE NCLD 2001

• Water quality research
• Urban avoidance mask

Presenter
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These data sets have been pressed into service and the landcover, impervious and two zones of canopy closure are available for download.



At NC State, a group has used the NLCD 2001 landcover product to explore Urbanization and decline in water quality.



Our own vertebrate modelers are using NLCD developed classes to create an urban avoidance mask.



Future Work at SE-GAP

• Complete ecological systems mapping
• Habitat mapping 

Presenter
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Now that our NLCD obligations have been met, systems level mapping and modeling.



Wrap up SE … As we move into the NE to map systems, we will use NLCD as base map.



Provide habitat maps for the eastern seaboard to support avian modeling efforts (Partners in Flight)







Gap Analysis Program
http://gapanalysis.nbii.gov/

Southeast Gap Analysis Project
http://www.basic.ncsu.edu/segap/

MRLC
http://www.mrlc.gov/index.asp
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In closing, I would like to say that the Southeast GAP / NLCD partnership has been successful and the goals and objectives of both organizations were met. There was a lot of put in on the front end by the MRLC and the NLCD team at EDC to come up with the guiding principles of the 2001 database development. There was also a lot of work put in by the cooperators as the NLCD 2001 database production was implemented.  If you haven’t already, I would encourage you to visit these web pages to learn more about GAP analysis and to learn about and download the NLCD 2001 data from the MRLC site.



Thank You.
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