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Green Infrastructure:

This data layer identifies landscapes with the potential to form an interconnected green space network. This layer will be used in the State Strategy and Response plan to help emphasize areas which are the best lands to conserve and the best lands to accommodate development, in order to help communities balance environmental and economic goals. 
The scale of the data is meant for broad scale planning and prioritizing

Model Design: 

         Use available data to select the best areas to serve as “Hubs” and use a least cost path GIS analysis to delineate “Corridors” between these hubs. Hubs are defined as large areas of land that serve as the anchor of the network. They are reserves such as state parks or wildlife refuges, managed landscapes such as state forests, and working lands such as private farms, forests and ranches. 

        In this model, hubs are made up of two types of areas on the landscape, origins and destinations. The boundaries of the origins were selected from the Conservation Areas identified in the TNC Ecoregional Assessment. Priority conservation areas are geographic areas that have been selected because of the sensitive biological species, habitats, and features (hereafter referred to as targets) that are known to occur in these areas.  Conservation, protection, and management actions within these areas should be prioritized in order to ensure persistence and survival of these sensitive biological features. For each conservation area, an assessment of the number of Natural Heritage Inventory target species that can be found in the area is tabulated. Origin Hubs were selected by choosing the area for each habitat type that supported the greatest number of target species. Selection using this metric is expected to identify the best areas to serve as a “source” for a diversity of species. This approach identified 18 areas across the state to serve as an origin in our connectivity model. This dataset was selected, as it is the only assessment of lands that is statewide and includes the greatest number of different habitat types.
      Destinations are defined as the 10 largest blocks of existing protected lands that have a GAP status of 1 or 2, the most restrictive types of protection status to development, as described by the SWReGAP Stewardship layer. As these areas are assumed to have the highest quality habitat, these protected lands offer an excellent source for ecosystem services such as availability of clean water and a refuge to help maintain healthy wildlife populations.

      The least cost path model works to connect these origins to the destinations by crossing thru a cost layer created for the model. A least cost path analysis produces a one pixel wide result from destination to origin. That result is guaranteed to be the lowest cost or “path of least resistance” between the two locales.  In this case, a typical least cost path analysis would produce a corridor 30 meters wide.  To create the cost layer, each pixel in the state is assigned a cost value. Cells with lower values will be preferred, as the model will calculate the sums of each path. The model calculates the sums as it moves from one cell to the next in trying to reach a destination point. As it crosses each cell it will add up the cost of that cell. A value of zero would be assigned to a feature that represented a highly preferable path through the landscape. A variety of datasets that identified the best and worst features on the landscape that would make a strong corridor system were used. These datasets included a New Mexico Department of Game and Fish assessment of high priority corridors. These along with other features such as perennial stream are features that are considered good or low cost opportunities. These areas are assigned a low cost value of 0 and 5 respectively. The datasets are overlaid on top of each other spatially to create the cost layer, with each cell in our study area receiving a cost value. Features that are considered good but not excellent are given a slightly higher or more costly value. Protected lands with a GAP status of 3 received a cost of 25, meaning that the model would prefer a wildlife corridor or perennial stream but will use this type of protected land if no stream feature or corridor is available to make the connection. Gradually greater costs are then overlaid using the SWReGAP landcover data, with natural landcover types having a moderately high cost of 35 but not as costly as highly developed areas which had a high cost of 200. The highest cost layer are interstates, with a high cost of 1000, meaning that the model will work to avoid interstate crossings except at crossing points identified in the cougar corridor study. The cost layer was built with the following datasets and cost values:

	Data Used
	Cost

	Cougar Corridor Data - Created by Kurt Menke, 
delineates best corridors for this umbrella species that includes highway crossings. Has 11 different levels of priority paths
	01 = 0
10 & 9 = 1
8 & 7 = 2
6 & 5 = 3
4 & 3 = 4
2 & 1 = 5

	NM Dept. of Game and Fish Corridors - 
Important wildlife corridors provided to Western's Governor's Association Wildlife Corridors Initiative in December 2007.  Important wildlife corridor areas digitized under direction of New Mexico Game and Fish Department’s biologists and big game manager. 
	All Data = 1 

	New Mexico Highlands Wildlands Network Design - 
wildlife linkages - zones of shared use by humans and wildlife that allow for the unimpeded migration of species, genes, and natural processes across the land
	All Data = 5

	Outstanding Natural Rivers
	All Data = 5

	Perennial Stream
	All Data = 10

	Intermittent Stream
	All Data = 20

	SWReGAP Stewardship - Selected areas with a GAP 3 
Status 
	All Data = 25

	SWReGAP Landcover - Digital Landcover Dataset for the Southwestern United States
	Natural Landcover, 
includes disturbed types = 35
Developed Open Space = 75
Agriculture = 100
Developed - Medium/High Intensity = 200
Mined or Quarried = 500

	Tiger Roads
	Local Paved Road = 100
Unseperated Highway = 250
Separated Highway = 500
Interstate = 1000


       With the cost layer built, the least cost path model can be run. For this model, several iterations of the least cost path analysis were used in order to create a corridor system that has important, geographical and ecologically sound connections. The first run identified statewide linkages that may cross ecosystem types. Following iterations confined the analysis to ecologically similar ecotypes. These ecotypes are defined in the TNC Ecoregional Assessment Ecoregion layer. Ecosystem based model runs were separated by desert and xeric shrub habitat and temperate conifer forest. An iteration designed to focus on geographically close areas was then run in order to complete the creation of a geographically logical system of hubs and corridors. A final iteration was run in order to connect a select group of urban communities to the statewide green infrastructure network. The communities selected were Albuquerque, Santa Fe, Ruidoso and Roswell. Each of these communities is classified as “managing” in the CARS (community accomplishment reporting system) database. This is a Forest Service product designed to document accomplishments by urban and community forestry programs. These 4 urban areas are described as having an existing or “managing”urban forestry program. Connections are made to these areas in order to support these programs alignment with the statewide assessment. Model results within these urban areas were not possible as no program had an existing dataset delineating urban green infrastructure priority areas. Priority areas could not be created inside these urban boundaries through this assessment given the resolution of the statewide landcover data available. The 30 meter pixel size is far too coarse for local analyses.
      Upon completion of the least cost path analysis, the selected path is buffered by 1 mile. The 1 mile buffer of the least cost path corridors and the hubs is further analyzed in order to create a scale of priority from 1-5, with 5 representing highest priority. Areas outside the corridors and hubs are not considered in this analysis and have a value of zero in the final output.  The priority analysis was completed by overlaying a “priority” layer to identify the degree of priority of the individual pixels within the hub and corridor system. 

     The prioritization layer is created by overlaying numerous datasets, much in the same way that the cost layer was constructed, except in this prioritization layer, higher values are an indicator of higher priority. Each dataset used in the overlay analysis was assigned a range of values that are an indicator of the value of that feature in identifying the highest priority areas to focus conservation and management efforts. Datasets used include The New Mexico Comprehensive Wildlife Conservation Strategy, which gives a value of 4 – 16 for every pixel in the state. For this analysis we kept those scores, and weighted the other datasets in relation to this 4-16 scoring system. Since the CWCS is so comprehensive, its highest values are considered the best indicator of an area to prioritize effort, so the value of 16 is the highest point value allotted by any dataset. Other regional but not statewide assessments such as the New Mexico Highlands Priority Assessment and TNC’s Rangeland Ecosystem Assessment were used to identify the best areas to create corridors through forests and grassland blocks. Priority watersheds delineated by the New Mexico Environment Department are considered highly valuable area to prioritize effort and have a priority score of 8. New Mexico Department of Game and Fish provided a regional assessment of core habitat areas for 10 species including black bear, elk, marmots and long billed curlew’s. Each species that might use any given pixel provided an extra point per species. All datasets and their respective priority scores are described in the table below:

	Data Used
	Points applied to summation for value of 
cell

	Comprehensive Wildlife Conservation Strategy Key 
Areas - 
	4-16 original values


	TNC Rangeland Ecosystem Assessment (Not Statewide, focuses on southern grasslands and xeric shrub habitat)
	Maintain Habitat – 10 points

Moderate restoration potential  – 6 pts

Moderate/difficult restoration potential – 4 pts

Complex Restoration Potential – 2 pts

Difficult Restoration Potential – 0 pts 

	New Mexico Highlands Wildlands Network Vision Priority Conservation Areas - Areas of High Biological Significance within the New Mexico Highlands Wildlands Network Design (Not Statewide)
	6 points

	Priority Watersheds (NMED) - Watersheds draining into impaired streams
	8 points

	Species Specific Crucial Habitat Data - New Mexico Game and Fish Department’s report to Western's Governor's Association Wildlife Corridors Initiative
	Each Species =         1 point

	Unfragmented Natural Landcover (Unfragmented by paved roads)
	70 - 80th Percentile = 4 points
80 - 90th Percentile = 8 points
90 - 100th Percentile = 12 points

	Forest cover (promote forest for state forestry)

High intensity landcover

Agriculture

Developed open space

Paved roads
	+ 4

- 12

-  8  

- 4

Make a non priority 


       Once the layers were summed, the range of totals were grouped into 5 classes of priority with the highest values classified as a 5, or highest priority. Areas within the hub and corridor network were given priority levels of 1-5. Areas outside the hub and corridor network were given a value of zero or considered not a priority.

Description of Factors: 

1. Hubs

a. TNC Ecoregional Assessment – Conservation Areas

             Function:  Priority Conservation Areas delineated with the number of imperiled species found within them. Identifies the most diverse region of the state for a range of habitat types. Serves as origin in the least cost path analysis.

    Criteria:  The area for each habitat type with the most number of target species (see definition above) as delineated by TNC was selected as the origin hub. The entire conservation area will serve as one part of the hub network. Individual cells within the hub will be prioritized 1-5 dependent on the value of the prioritization overlay described above.

     Justification:  This dataset presents the only assessment of regions within the state that includes all habitat types. Most assessments restricted to the high elevation areas in the north and central part of the state. This dataset provided a means to prioritize areas based on the number of target species located within it. The most diverse area for each ecotype was selected as it is expected to provide the best source area for species using these habitat types.

    Data Description:  Conservation areas are geographic areas that have been prioritized because of the sensitive biological species, habitats, and features (targets) that are known to occur in these areas.

     Data Source: The Nature Conservancy in Arizona; Priority Conservation Areas Western North America v1: 2007

b. SWReGAP Stewardship Layer – GAP Status

                Function:  The stewardship layer delineates the GAP status of each protected area in New Mexico. These areas served as the destination for least cost path analysis originating from the conservation areas described above.

         Criteria:  The final destination hubs were selected by choosing the 10 largest blocks of land that had a GAP status of 1 or 2. The entire protected area will serve as one part of the hub network. Individual cells within the hub will be prioritized 1-5 dependent on the value of the prioritization overlay described above.

           Justification: The North Carolina Department of Forestry defines green infrastructure as “an interconnected system of natural areas and other open spaces that are protected and managed for the ecological benefits they provide to people and the environment. It is the idea that trees and natural areas provide ecosystem function and value to sustain clean air and water, reduce soil erosion, provide wildlife habitat, and various other benefits to people.” Existing protected lands are an important part of a green infrastructure design. Selection of the PAD 1 and 2 designated protected lands ensures that these hubs will offer long term ecological benefits to people and wildlife. 
               Data Description:   These destination hubs are made up of the 10 largest areas that have the following GAP protection status: Status 1: An area having permanent protection from conversion of natural land cover and a mandated management plan in operation to maintain a natural state within which disturbance events (of natural type, frequency, intensity, and legacy) are allowed to proceed without interference or are mimicked through management.

Status 2: An area having permanent protection from conversion of natural land cover and a mandated management plan in operation to maintain a primarily natural state, but which may receive uses or management practices that degrade the quality of existing natural communities, including suppression of natural disturbance.

               Data Source: USGS National Gap Analysis Program. 2007. Digital Land Stewardship Map for the Southwestern United States. Version 1.0. New Mexico Cooperative Fish and Wildlife Research Unit, New Mexico State University.

2. Corridors

a. Cougar Corridor Data

               Function: This dataset was created to identify the best corridors for movement of mountain lions. Using these crossing points in the least cost path analysis is assumed to provide the best opportunity to put in measures that protect animals and drivers.

               Criteria: The cougar corridor model is divided into 11 classes of “quality”, the different classes were given values of 0-5 points in the cost layer, with the best  corridor path getting a value of zero, so having the least possible cost.

               Justification: The selection of cougars is justified for the following reasons 1) Cougars have been identified as a species of conservation concern in both regional conservation plans and the NM-CWCS, 2) This is the only wide ranging species for which adequate habitat data existed to conduct such an analysis, 3) It was assumed that cougar could serve as a surrogate for other wide ranging carnivorous species such as marten (Martes americana), gray wolf (Canis lupus), jaguar (Panthera onca), swift fox (Vulpes velox) and kit fox (Vulpes macrotis) where habitat overlaps. With these data NMDGF will be able to begin to plan for the needs of other species with large home ranges, seasonal migration requirements, and sensitivities to human disturbance. 

This dataset is especially useful in that it provides important crossing points across the New Mexico freeway system.

               Data Description:  In total twenty-six corridors were modeled. Four crossed Critical Risk Highway Segments, five crossed High Risk Segments and six crossed Moderate Risk Segments.  Several corridors showed strong correlations to carnivore roadkill records.   

               Data Source:

courtesy: Kurt Menke – Birds Eye View GIS

http://www.birdseyeviewgis.com/
Locating Potential Cougar (Puma concolor) Corridors in New Mexico Using a Least-Cost Path Corridor GIS Analysis; May 31, 2008: http://www.wildlife.state.nm.us/conservation/share_with_wildlife/documents/SwW08Menke.pdf


b. NMDGF Corridors Assessment for Western Governors’ Association                         

                  Function: This dataset offers an existing assessment of important wildlife habitat and corridors across the state. This datasets was used in the creation of the cost layer.        

                Criteria: Areas prioritized by this plan received a cost of 1-A very low cost value.       

                 Justification: This dataset was created under the advice of New Mexico Department of Game and Fish staff. It is assumed that these represent informed delineations of important habitat and corridors for wildlife.

                Data Description: Important wildlife corridors provided to the Western Governors’ Association Wildlife Corridors Initiative in December 2007.  Important wildlife corridor areas digitized under direction of New Mexico Game and Fish Department’s biologists and  big game manager

                 Data Source: courtesy: New Mexico Game and Fish Department and Western Governors Association

http://www.westgov.org/wga/publicat/OilGas07.pdf
c. New Mexico Highlands Wildlands Network Design

                Function: This dataset offers an existing assessment of important wildlife habitat in a large portion of the state. This datasets was used in the creation of the cost layer.         

                 Criteria: Areas prioritized by this plan received a cost of 5. A low cost value.                  

                 Justification: It is assumed that these areas are of high value for the protection of wildlife and the maintenance of a healthy ecosystem.  

               Data Description: In 2003 The Wildlands Project published the New Mexico Highlands Wildlands Network Vision1. This was the first attempt to look at the landscape in terms of core wildlife habitat, compatible use areas and dispersal corridors.  To map the landscape in this manner a series of spatial analyses were conducted to identify the portions of the landscape that need to be protected to support healthy ecosystems in New Mexico.  However, the corridors were only vaguely identified. 

               Data Source:  New Mexico Highlands Wildlands Network Vision by Dave Foreman et al. (The Wildlands Project 2003). CD available from Kim Vacariu, The Wildlands Project, 520-884-0875 or kim@wildlandsproject.org. 

Wildlands Network

http://wildlandsnetwork.org/cms/page1112.cfm
d. Outstanding Natural Rivers

               Function:  This dataset provides a high value linear feature for use in the cost layer. That also provides a water quality value to the green infrastructure model.

               Criteria: Areas prioritized by this plan received a cost of 5. A low cost value.

               Justification: High quality rivers should be protected and offer an excellent opportunity for movement of wildlife. Protection of these areas will help provide for higher quality water resources. Designation as an ONRW helps to ensure that water quality is maintained or improved from the point in time of designation. ONRW designation does not limit existing uses as long as these uses do not degrade water quality from the levels at the time of designation.

               Data Description: The objective of the federal Clean Water Act is to restore and maintain the chemical, physical and biological integrity of the nation’s waters. One tool for achieving this objective is the designation of Outstanding National Resource Waters (ONRWs). The concept is found in the U.S. Environmental Protection Agency (US EPA) water quality standards (WQS) regulations at 40 CFR 131.12
               Data Source: Provided by the New Mexico Environment Department 

http://www.nmenv.state.nm.us/swqb/ONRW/
e. Perennial Streams and Intermittent Streams

                Function: This dataset provides a high value linear feature for use in the cost layer. That also provides a water quality value to the green infrastructure model.

               Criteria: Areas prioritized by this plan received a cost of 10. A moderate cost value.
               Justification: Perennial streams are a highly valuable resource to people and wildlife. Maintaining a healthy system of perennial streams will serve the needs and people and the movement of wildlife.

               Data Description: This dataset contains hydrographic data (reach codes for networked features and isolated lakes, flow direction, names, stream level, and centerline representations for areal water bodies) for New Mexico.  The source data is the National Hydrography Dataset (NHD).  The NHD is a feature-based database that interconnects and uniquely identifies the stream segments or reaches that comprise the nation's surface water drainage system.  Medium resolution NHD is based on the content of the U.S. Geological Survey 1:100,000-scale Digital Line Graph (DLG) hydrography data, integrated with reach-related information from the U.S. Environmental Protection Agency Reach File Version 3.0 (RF3).

               Data Source: Derived from the National Hydrography dataset.

http://nhd.usgs.gov/
f. SWReGAP Stewardship Layer

               Function: This dataset provides the highest value non-linear feature for use in the cost layer. 

               Criteria: Areas selected were those that have a GAP status of 3. These areas were assigned a cost of 25, a moderate level cost.

               Justification: Use of lands that have an existing degree of protection will help make the most of New Mexico’s current public land system and possibly identify areas in which protection measures may be increased if necessary. Working with lands currently under some degree of management is assumed to offer cost and administrative advantages over? areas under private ownership.

               Data Description: The cost layer selects out areas with a GAP status of 3, defined as “An area having permanent protection from conversion of natural land cover for the majority of the area, but subject to extractive uses of either a broad, low-intensity type (e.g., logging) or localized intense type (e.g., mining). It also confers protection to federally listed endangered and threatened species throughout the area.”

               Data Source:

USGS National Gap Analysis Program. 2007. Digital Land Stewardship Map for the Southwestern United States. Version 1.0. New Mexico Cooperative Fish and Wildlife Research Unit, New Mexico State University.

g. SWReGAP Landcover

               Function: This dataset provides a non-linear feature for use in the cost layer. 

               Criteria: Landcover was classified as natural, developed open space, agriculture, developed high intensity and mines and quarries. These classifications were assigned the following scores in the cost layer:

Natural Landcover, includes disturbed types = 35
Developed Open Space = 75
Agriculture = 100
Developed - Medium/High Intensity = 200
Mined or Quarried = 500 

               Justification: It is assumed that if none of the features listed above are available for use in a corridor system, that use of land that is currently in a natural state is best for a green infrastructure network.. Open space areas tend to have large fields of vegetation, which is also of value for wildlife and stormwater management, so they are assigned a slightly more costly value. As agricultural fields have a small degree of development, but are not preferred over areas with native landcover their costs are higher than open space. Highly developed areas in areas of significant disturbance such as mines were assigned very high costs.

               Data Description: Multi-season satellite imagery (Landsat ETM+) from 1999-2001 were used in conjunction with digital elevation model (DEM) derived datasets (e.g. elevation, landform, aspect, etc.) to model natural and semi-natural vegetation. Landcover classes are drawn from NatureServe’s Ecological System concept, with 109 of the 125 total classes mapped at the system level. For the majority of classes, a decision tree classifier was used to discriminate landcover types, while a minority of classes (e.g. urban classes, sand dunes, burn scars, etc.) were mapped using other techniques. Twenty mapping areas, each characterized by similar ecological and spectral characteristics, were modeled independently of one another. These mapping areas, which included a 4 km overlap, were subsequently mosaiced to create the regional dataset. An internal validation for modeled classes was performed on a withheld 20% of the sample data. 

               Data Source:USGS National Gap Analysis Program. 2004. Provisional Digital Land Cover Map for the Southwestern United States. Version 1.0. RS/GIS Laboratory, College of Natural Resources, Utah State University.

h. UA Census 2000 TIGER/Line files – Roads
              Function: This dataset identifies significant obstacles for the connectivity of a green infrastructure network for use in the cost layer.
              Criteria: Roads were classified as local paved roads, unseparated highway, separated highway and Interstate. These classifications were assigned the following scores in the cost layer:

Local Paved Road = 100
Unseparated Highway = 250
Separated Highway = 500
Interstate = 1000

Dirt roads – not assigned a cost.

               Justification: Local paved roads were assigned a cost designed to make the corridors cross as few roads as possible, but not to make them impassable. Unseparated highway are presumed to cause a significant obstacle to movement of wildlife. Separated highways have a higher cost as it is assumed these are busier and more difficult to cross without a danger to people and wildlife. Interstates are assumed to be the most significant obstacle to a green infrastructure network. This high cost value is designed to prevent crossings other than at cross points identified in the cougar corridor data.

               Data Description: The TIGER/Line files are extracts of selected geographic and cartographic information from the Census Bureau's TIGER® (Topologically Integrated Geographic Encoding and Referencing) database. 

               Data Source:http://www.census.gov/geo/www/tiger/tigerua/ua_tgr2k.html

3. Prioritization

a. Comprehensive Wildlife Conservation Strategy Key Areas

               Function: These values will be used as a primary input in the prioritization layer to rank the areas within the hub and corridor system with a 1-5 priority rating.. 

               Criteria: Used the final score in the CWCS points system, all values 4-16. 

               Justification: The Comprehensive Wildlife Conservation Strategy offers the best assessment of a given areas value to wildlife that exists in digital format. 

               Data Description: The Strategy is a culmination of 2 years of efforts on the part of resource professionals, conservation organizations, commodity interests, private individuals, tribal interests, municipal governments, and others to construct a better wildlife conservation overview for New Mexico. Those efforts have been directed by a national initiative for accomplishing such a perspective through Congressional interest in the State Wildlife Grants program. The need for comprehensive strategies has been recognized for many years and led to establishment of the October 2005 deadline for states to present strategies that address local and state-level conservation needs and which promote an ability to advise regional and national perspectives on wildlife conservation at landscape scales. 

      Importantly, this draft Strategy is the springboard to an important conservation future for wildlife in New Mexico and the Southwest. In addressing the eight essential elements prescribed by Congress for strategy construction, New Mexico has consolidated important insight about long-term needs of wildlife in the state, articulated an ecologically based approach to strategic actions that reverse declines and maintain beneficial population levels, and formulated the public engagement processes necessary to ensure involvement in, and acceptance and implementation of conservation strategies for years to come.

This Strategy is dedicated to expressing sensible approaches to conserving biological diversity in New Mexico in context with surrounding areas. We identify focus points on species and habitats warranting conservation actions. Further, we organize existing information and recognize where important information gaps remain. From that foundation, we identify cooperative and collaborative approaches to addressing the most important wildlife and habitat conservation needs in time and cost effective ways. The potential of this Strategy can only be realized through a broad array of natural resource agencies, other public programs, and private interests, all accepting this approach, being guided by it in operational planning, and pulling together to implement the actions.

               Data Source: New Mexico Department of Game and Fish

  http://fws-nmcfwru.nmsu.edu/cwcs/default.htm
b. New Mexico Highlands Wildlands Network Vision Priority Conservation Areas

                Function: Identify lands prioritized in this assessment. Provides 10 points in the summation of the prioritization layer.

               Criteria: All areas selected.

               Justification: It is assumed that these areas are of high value for the protection of wildlife and the maintenance of a healthy ecosystem as this dataset was created to identify Areas of High Biological Significance within the New Mexico Highlands Wildlands Network Design

               Data Description: In 2003 The Wildlands Project published the New Mexico Highlands Wildlands Network Vision1. This was the first attempt to look at the landscape in terms of core wildlife habitat, compatible use areas and dispersal corridors.  To map the landscape in this manner a series of spatial analyses were conducted to identify the portions of the landscape that need to be protected to support healthy ecosystems in New Mexico.  However, the corridors were only vaguely identified. 

               Data Source: New Mexico Highlands Wildlands Network Vision by Dave Foreman et al. (The Wildlands Project 2003). CD available from Kim Vacariu, The Wildlands Project, 520-884-0875 or kim@wildlandsproject.org. 

Wildlands Network

http://wildlandsnetwork.org/cms/page1112.cfm
c. Priority Watersheds (NMED)

Function:  Emphasizes priority watersheds identified by NMED through the 2009 Nonpoint Source Management Program. Provides 8 points in the summation of the prioritization layer.

Criteria:  All watersheds identified as priorities are given a value of 10  

           Justification:  Priority watersheds indicate areas that NMED has prioritized for efforts to improve water quality in the state. The effort was prepared by NMED in accordance with the requirements of the CWA and adopted by the New Mexico Water Quality Control Commission (WQCC).

Data Description:  The NMED identified priority watersheds show watersheds with impaired streams for which TMDLs have been developed or have a category 4c ranking. A detailed description of the prioritization process can be found in the 2009 Nonpoint Source Management Program planning document.

Data Source:  The priority water quality watersheds layer was supplied by the NMED in 2009.         
d. Species Specific Crucial Habitat Data

               Function: Provides 1 point for every species core habitat the hub and corridor network overlap with. 

               Criteria: 1 point is allotted for each species core habitat.

               Justification: The New Mexico Department of Game and Fish delineated the core habitats for 10 species. Inclusion of this data allows for an incremental increase in value for an areas value to individual species.

               Data Description: Crucial habitats provided to Western's Governor's Association Wildlife Corridors Initiative in December 2007.  Crucial habitat areas digitized under direction of New Mexico Game and Fish Department’s endangered and non-game mammal biologist. Species for which habitats were mapped include Black Bear, Burrowing Owl, Black Tailed Prairie Dog, Elk, Leopard Frog, long Billed Curlew, Marmot, Mountain Lion, Mule Deer, NM Bighorn, Pronghorn, Priority Vegetation Communities

               Data Source: courtesy: New Mexico Game and Fish Department and Western Governors Association

http://www.westgov.org/wga/publicat/OilGas07.pdf
e. Unfragmented Natural Landcover (Unfragmented by paved roads) Derived from SWReGAP Landcover and Tiger Roads

               Function: Prioritize unfragmented landcover that is in the 70 – 80th percentile Provides 4 points in the summation of the prioritization layer.

          Unfragmented landcover in the 80th-90th percentile provided 8 points in the summation of the prioritization layer.

          Unfragmented landcover in the 90th-100th percentile provided 12 points in the summation of the prioritization layer.   

               Criteria: Unfragmented blocks of landcover were scored in the way described above.

               Justification: Maintenance of unfragmented natural landcover is very beneficial to the preservation of wildlife and healthy ecosystems. 

               Data Description: removing all paved roads and measuring the area of the remaining blocks identified unfragmented blocks. 

               Data Source :SWReGAP Landcover - :USGS National Gap Analysis Program. 2004. Provisional Digital Land Cover Map for the Southwestern United States. Version 1.0. RS/GIS Laboratory, College of Natural Resources, Utah State University.

              Tiger Roads - http://www.census.gov/geo/www/tiger/tigerua/ua_tgr2k.html

f. Landcover that lowers priority
                Function: to lower the priority of areas known to have potential for development and disruption of a green infrastructure network.
High intensity landcover – subtract 12

Agriculture - subtract 8

Developed open space – subtract 4

Paved roads – remove from results, make a non-priority
               Criteria: areas with the above landcover classifications will be given the score described.

               Justification:  Highly developed areas are not a quality landcover for a statewide green infrastructure network. On a finer scale, networks can be identified, but not at a statewide scale as this project is. Agriculture is an important use of the land, but not the best land to run a network through, so these landcover types are of lower value to this network than natural landcover types, but not as unsuitable as high density development. Developed open space tends to be rangelands and hayfields. These landcover types are less intensively used than agriculture, so are assigned a lower negative value. All paved roads will be removed from the hub and corridor results.

              Data Description: Multi-season satellite imagery (Landsat ETM+) from 1999-2001 were used in conjunction with digital elevation model (DEM) derived datasets (e.g. elevation, landform, aspect, etc.) to model natural and semi-natural vegetation. Landcover classes are drawn from NatureServe’s Ecological System concept, with 109 of the 125 total classes mapped at the system level. For the majority of classes, a decision tree classifier was used to discriminate landcover types, while a minority of classes (e.g. urban classes, sand dunes, burn scars, etc.) were mapped using other techniques. Twenty mapping areas, each characterized by similar ecological and spectral characteristics, were modeled independently of one another. These mapping areas, which included a 4 km overlap, were subsequently mosaiced to create the regional dataset. An internal validation for modeled classes was performed on a withheld 20% of the sample data. 

               Data Source: SWReGAP Landcover - :USGS National Gap Analysis Program. 2004. Provisional Digital Land Cover Map for the Southwestern United States. Version 1.0. RS/GIS Laboratory, College of Natural Resources, Utah State University.

              Tiger Roads - http://www.census.gov/geo/www/tiger/tigerua/ua_tgr2k.html
g. TNC Rangeland Ecosystem Assessment

            Function:  To identify the quality of rangelands in southern New Mexico. Assign points to increase priority for better quality rangelands. Priority scoring is as follows:

Maintain Habitat – 8 points

Moderate/difficult restoration potential – 6 pts

Moderate restoration potential – 4 pts

Complex Restoration Potential – 2 pts

Difficult Restoration Potential – 0 pts

            Criteria: Areas where this dataset exists will be given the scoring described above. Higher value points will make that area higher priority in the hub and corridor network.

            Justification: This dataset offers an assessment of rangelands in southern New Mexico, it is the only such assessment identified by this project. It offers a valuable assessment of the quality of the rangelands and where to focus management and conservation resources.

            Data Description: The REA estimates the condition of 14.2 million acres of land in southern New Mexico. It is based on states described in “ecological site descriptions” (ESDs) and expert knowledge. ESDs have been developed by the Natural Resource Conservation Service, and they are a consistent, science and expert-based resource increasingly used by land managers. It focuses on public rangelands - grasslands, shrublands, and savannas - managed by the Bureau of Land Management, and includes some other lands as well. The REA compares current condition to the expected or “reference” condition, and summarizes the vegetation, ecological processes and restorative management options of these states. Depending on these management options the REA interprets restoration potential, or the effort needed to restore states towards or to reference condition. 

            Data Source: data and report available for download at:

http://nmconservation.org/projects/rangeland_ecological_assessment/

Considerations for the results of this model:

It should be noted that these are potential corridors. These are not the only potential corridors that may exist on the landscape, but these results offer an assessment of one corridor plan that is designed to focus on wildlife corridors, streams and important natural landcover for a variety of habitat types. Roads and highly developed areas are avoided. Areas that have a low priority in this model offer better opportunities for development, as they are unlikely to affect the sensitive resources, which are identified as high priority in this model. There are no doubt numerous important areas outside this hub and corridor system however this plan offers guidance on where to focus limited resources for management and conservation and a corridor system that can create a strong linkage of ecological communities across the state. 
Future Modeling Recommendations and Data Needs:
1) A new area of research is focused on new modeling techniques for delineation of corridors. This research is ongoing but should be available in the near future for consideration. We encourage follow up on the methodologies of:

Brian Brost, MS student in the Beier Lab of Conservation and Wildlife Ecology at Northern Arizona University.
Brief Description: A new method will use elevation, slope, aspect, and landform as surrogates for vegetation in linkage design. The rationale is that future vegetation communities will be determined by topography, temperature, precipitation, and soils. By maximizing continuity of elevation, slope, aspect, and landform elements, a linkage design should also maximize continuity of vegetation communities in a changing climate. 

2) Delineation of sites, or small patches of land along the corridors, that would serve as larger islands along the corridor network would be a useful addition to this model. These types of sites require more refined data and on the ground assessment of parcels of valuable land along the network. Consideration of these types of areas would be an important addition.

3) Creation of an urban Green Infrastructure plan could not be completed for this project assessment. Statewide green infrastructure is created using coarser scale analysis than urban programs. The pixel size for a statewide assessment is often 30 meters, while a quality urban assessment requires 2 foot resolution landcover data. This data is costly and rarely available at the local level. This assessment attempted to find any local data from urban programs in the state but no such data existed. The strongest program was in Albuquerque where the high resolution data exists, but it has not been derived into a plan yet. In future statewide assessments, a derived urban green infrastructure plan should be complete in Albuquerque and may be available for inclusion in the statewide assessment. With the current data available, however, no analyses could be completed within urban boundaries.
4) Assessment of the quality of habitat in the north east and northwest part of the state. The New Mexico Highlands and TNC Rangeland Ecosystem Assessment did not have data for these areas.

5) Conservation Easements data were not available, information on locations of easements would be useful for the cost layer.

6) Information catalogued spatially identifying grazing allotments and livestock operations was indicated as useful by the technical team, however this data was not available.
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            Final Model Result: Green Infrastructure

Thanks to the Green Infrastructure Technical Team for your advisement throughout the process:

Bruce Thompson - Coordinator - Land Conservation, Habitat Corridors, & Wildlife 

                                    Adaptation. NM Energy, Minerals, and Natural Resources Dept.

Nick Kuhn – City Forester, Albuquerque

Lance Davisson – State Urban Forester, NM Energy, Minerals, and Natural Resources 

                              Dept.

Bryce Rickel – US Forest Service, Biologist

Mary Steuver – State Timber Management, NM Energy, Minerals, and Natural Resources 

                           Dept.

Les Owen – New Mexico Department of Agriculture, Range Resources

Pat Walsh – Cimmaron Watershed Alliance

Steve Kadas – National Resource Conservation Service, Assistant State Conservationist

Sue Probart – Tree New Mexico

Teri Neville – New Mexico Natural Heritage Program

Yasmeen Najimi – Middle Rio Grande Conservancy District, Planner

Reuben Montes – Santa Fe National Forest, Rural Community Coordinator







