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Figure 1. Stakeholder Confidence in Core Data Models 

 

 

Map 2. Stakeholder Weighting of 8 Core Data Models from November Meeting 
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Map 4. Biodiversity (Forest Emphasis) Model Results 

 

Map 3. Biodiversity (All Resources) Model Results 
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Map 4. Biodiversity (Forest Emphasis) Model Results 

 

Map 3. Biodiversity (All Resources) Model Results 
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Economic Potential 

The economic potential data model highlights areas where forests and rangelands play a major role in 
local or state economic growth or could in the future. The model also highlights areas that contribute to 
the development of emerging markets, such as biomass energy. The model is based on four submodels: 
one highlighting the availability of saw timber, one emphasizing the availability of lower-value material 
such as firewood or biomass for energy, one valuing the economic importance of natural resources-
based recreation, and one mapping expected rangeland productivity. The timber submodel specifically 
identifies areas where timber, defined as larger diameter trees for traditional lumber markets, could be 
economically important. The low value wood product submodel assesses smaller diameter trees for 
emerging markets, specifically biomass. The recreation model maps where active and passive recreation 
is known to occur and hence is economically important. The rangeland productivity model highlights 
where rangelands are or could be supporting economic activity based on vegetative cover and 
precipitation.  

The combination of the four submodels depicts landscapes from least to greatest economic potential 
with approximately 6.9 million acres having highest potential for economic growth (Map 6). The timber 
submodel identifies approximately 750,000 acres of stands with high basal areas and large trees in 
working forests (e.g., not in restricted lands such as National Parks) that are accessible (e.g. slopes <40% 
and within reasonable distance to roads and/or rails). The biomass submodel identifies an additional 

Map 5. Development Potential (Risk) Model Results 
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744,000 acres of stands with high basal areas and smaller diameter trees in working forests that are 
accessible. The biomass submodel also includes areas with large amounts of phreatophytes that could 
be used for biomass energy. 

 

Forest Health 

The intent of the Forest Health data model is to emphasize forest and woodland areas that are 
susceptible to insect and disease outbreaks (Map 7). Approximately 747,000 acres of New Mexico’s 
forests and woodlands were identified as having high risk to insect and disease outbreaks. The technical 
team identified four available data layers including stand density index (SDI), basal area loss, drought 
stress, and insect and disease surveys for the model. SDI determines the relative density of a stand, and 
was used in this model to identify where the density of small diameter trees is high. Basal area loss is 
defined as “the expectation that, without remediation, 25 percent or more of the standing live basal 
area of trees greater than 1 inch in diameter will die over the next 15 years (starting in 2005).” For the 
purposes of the State Assessment, the basal area loss data layer represents areas of dense 
forest/woodlands with large diameter trees expected to experience mortality from insect and disease. 
SDI and basal area loss data layers were derived as a part of the 2006 National Insect and Disease Risk 
Map (NIDRM) and based on New Mexico’s Forest Inventory Analysis Data from 1987-1999. 

Map 6. Economic Potential Model Results 
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Moisture stress increases susceptibility to insect and disease outbreak as well as wildfire and tree 
mortality, eventually leading to shifts in vegetation type and distribution. The percent of normal 
precipitation is one of the simplest and commonly used drought indices. The technical team noted that, 
although there is little literature to support relating a precise number to a quantified increase in 
susceptibility, the general assumption that areas which have experienced less than 50% of normal 
winter precipitation are more likely to experience insect and disease outbreaks is reasonable based on 
current knowledge and studies in forest health. 

Insects and diseases play an important role in maintaining forest health. They are essential to the 
function of dynamic ecosystems: they serve to thin out some of the trees, recycle nutrients, create 
habitat and provide food to many wildlife species. However, stressful conditions (e.g., drought-stressed, 
dense forests) favor extensive outbreaks of forest pests, which can have serious negative effects on the 
structure and function of forested systems. Unlike other insect and diseases, recurrence of budworm 
and tent caterpillar outbreaks is likely in areas where outbreaks have previously been detected. Thus, 
insect and disease surveys were limited to budworm and tent caterpillar in this model. 

Fragmentation 

The purpose of the model is to represent the current extent of fragmentation of forests, woodlands and 
rangelands (Map 8). The fragmentation model combines patch size and patch continuity with diversity 

Map 7. Forest Health Model Results 
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of vegetation types per patch and rarity of vegetation types per patch.  A patch was defined as an area 
of natural vegetation not bisected by roads, utilities, or rails. Patch size and continuity were calculated 
separately for forests, woodlands, shrublands, grasslands and riparian areas. Definitions of each system 
type can be found in the Data Atlases volume (http://allaboutwatersheds.org/groups/SAS/public/data-
atlases).  

Larger patches of continuous habitat are more ecologically and economically viable. As forest patch size 
decreases, habitat becomes isolated and viability of populations dependent on large blocks is reduced 
significantly. In addition, the sustainability of private forestry activities depends on the maintenance of 
large intact blocks as a resource base. Less continuous patches contain a large proportion of edge 
habitat. Edge habitat favors invasive species, increases parasitism and predation, reduces the system’s 
ability to recover from disturbance events such as wind-throw, fires, or insect and disease infestations, 
and reduces viability of interior and wide-ranging species. The model should be considered a baseline of 
current habitat fragmentation conditions. Large, continuous patches with high diversity and variety 
were mapped for 7.3 million acres of land. These areas are the least fragmented and of the highest 
priority for protection. As stated above, this model focuses on current habitat fragmentation conditions. 
It does not address trends or connectivity measures of habitat fragmentation. The stakeholders agreed 
that future models should incorporate metrics addressing these aspects of fragmentation. 

 

  

Map 8. Fragmentation Model Results 

 

http://allaboutwatersheds.org/groups/SAS/public/data-atlases�
http://allaboutwatersheds.org/groups/SAS/public/data-atlases�
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Green Infrastructure 

Green Infrastructure is the least defined theme. Definitions vary from coarse-scale strategic 
conservation planning to localized management of natural infrastructure for stormwater management 
in an urban environment. For the purpose of the Assessment, the technical team chose to define green 
infrastructure using the North Carolina Division of Forestry vision: 

“…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.” 

The technical team identified 20 key natural and protected areas and connected these key areas using a 
least cost path analysis. The key areas, or hubs, include the 10 most diverse protected areas as identified 
through the TNC ecoregional planning efforts and the 10 largest protected areas as identified through 
the SWReGAP stewardship layer and are assumed to represent the highest quality habitat with an 
excellent source for ecosystem services such as availability of clean water and a refuge to help maintain 
healthy wildlife populations. The resulting hub and corridor layer was then prioritized based on ancillary 
data representing high value conservation areas, such as the CWCS key area analysis (Map 9). A full 
description of the model and cost layers can be found in the Data Atlases 
(http://allaboutwatersheds.org/groups/SAS/public/data-atlases).  

 

Map 9. Green Infrastructure Model Results 

 

http://allaboutwatersheds.org/groups/SAS/public/data-atlases�
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Wildfire Risk 
 
The Wildfire Risk data model identifies areas with a relatively high risk of destructive wildfire. The intent 
of this layer is to highlight areas where management is most likely to reduce the risk of wildfire damage, 
which is defined as reducing the impact of wildfire on natural resources, and human infrastructure and 
development. The model combines three modeled fire behavior parameters (rate of spread, flame 
length, crown fire potential) and one modeled ecological health measure (fire regime condition class) 
with wildland urban interface areas and ignition probability. Fire behavior parameters were modeled 
using FlamMap; fire regime condition class was modeled using the FRCC tool; wildland urban interface 
areas were delineated using spatial data from the county level community wildfire protection plans 
within the state; and ignition probabilities were derived using fire history locations from 1987-2008. For 
a detailed description of each parameter, refer to the Data Atlases found at 
http://allaboutwatersheds.org/groups/SAS/public/data-atlases. 

Map 11 shows areas from least to greatest risk of uncharacteristic wildfire. High priority areas with 
greatest modeled risk to uncharacteristic wildfire were mapped on approximately 4.8 million acres. Of 
these high priority acres, approximately half (2.2 million acres) are within identified wildland urban 
interface areas. Wildland urban interface areas were delineated using spatial data from the county level 
community wildfire protection plans within the state. 

 

Map 10. Water Quality and Supply Model Results 

 

http://allaboutwatersheds.org/groups/SAS/public/data-atlases�
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Data Gaps/Data Needs 

During the development of each of the data models for the eight themes, the technical teams identified 
important data needs that would improve the model. Each technical team also prioritized the data 
needs from high to low indicating the importance of the data gap to the resource model being 
developed. The identification of key data gaps is a critical product of the Assessment. A detailed list of 
these data needs not only provides perspective on the content and confidence of the core data models 
and current assessment but also is an essential part of the assessment process so that this information 
can be acquired as opportunities arise.  Data that were considered by the technical team but not used in 
the model were also recorded. The identified data gaps/need and data considered but not used lists 
have been organized by data model below. A summary of common data gaps between the eight models 
has also been compiled. These shared data gaps are considered priority data needs for the state. While 
the value of collecting missing data should not be underestimated, the risk of environmental 
degradation due to “taking no action” while waiting for more complete information is often considered 
greater than the option of “taking appropriate action” based on current available information. When 
additional data are available, priorities can be reconsidered or adaptive management strategies can be 
applied to fine tune existing projects. 

  

Map 11. Wildfire Risk Model Results 
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Map 13. Conserve Working Landscapes: Economic Potential 

 

Map 12. Conserve Working Landscapes: Stewardship Priorities 
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Map 13. Conserve Working Landscapes: Economic Potential 

 

Map 12. Conserve Working Landscapes: Stewardship Priorities 
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Priority Landscapes: Overall, priority landscapes for the Protect Watersheds from Harm theme were 
identified by overlaying the Wildfire Risk and Forest Health data models. These watersheds indicate 
watersheds with high potential for uncharacteristic fires and high susceptibility to insect and disease 
outbreaks (Map 14). Priority watersheds for addressing specific insect and disease issues were 
delineated using the Forest Health data model, which emphasizes areas most susceptible to outbreaks 
(Map 15). To highlight areas where risk of uncharacteristic fire is high, the wildfire risk layer was 
summarized by watershed (Map 16).  

 

 

Map 14. Protect Watersheds from Harm: Wildfire Risk and Forest Health 
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Map 16. Protect Watersheds from Harm: Wildfire Risk 

 

Map 15. Protect Watersheds from Harm: Forest Health 
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Map 16. Protect Watersheds from Harm: Wildfire Risk 

 

Map 15. Protect Watersheds from Harm: Forest Health 
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Protecting Water Quality and Supply 

The Issue: Even the wettest parts of New Mexico are drier than much of the rest of the nation. For this 
reason, water is arguably the most precious of all New Mexico’s natural resources. Much of the state’s 
water supply originates in the forests and upper watersheds. The highlands capture precipitation, then 
store and release that water for later use downstream. The characteristics of healthy functioning 
wetlands and riparian areas also enhance water quality by intercepting and filtering non-point source 
pollutants. Water supply is intrinsically linked to water quality: polluted streams and aquifers cannot 
fulfill communities’ need for clean, safe water, nor provide suitable habitat for myriad species of 
wildlife.   

Current Trends: Conditions in many watersheds are less than optimal for a combination of reasons, 
including development and recreational pressures, a history of improper use, and lack of natural 
disturbances. Climate change threatens to push stressed ecosystems further toward the edge, or even 
beyond, their natural range of variability. At the same time these ecosystems are faced with increasing 
demand for water and other less tangible benefits by a growing population. 

Barriers to Addressing the Issue: While there is a lot of momentum in New Mexico toward protecting 
water quality and water supplies, the need outpaces the state’s ability to act, in terms of both human 
and financial resources. In addition, confusing and sometimes conflicting regulations and policy 
confound attempts to protect waters and watersheds. For example, local zoning ordinances and 

Map 17. Enhance Public Benefit from Natural Resources 
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vulnerability, NMED priority watersheds, erosion risk, nutrient, siltation, bacteria and septic impaired 
reaches, and water quality risks. Map 19 depicts watersheds critical to protecting and enhancing water 
quality. 

 

Protecting, Conserving and Enhancing Biodiversity 

The Issue: Conserving biodiversity, in this context, is not just about preserving New Mexico’s plant and 
animals, but protecting and enhancing habitats so that they not only provide spaces for our species, but 
also  tangible public benefits such as clean air and water or recreation to communities. Ecosystems with 
higher biodiversity have greater built-in resiliency – they are more able to adjust to stressors like 
changing climate conditions. 

Current Trends: Housing and energy development, extractive resources uses, transportation 
development, invasive species expansion, modification of natural processes (e.g. large-scale fire 
suppression and dams), improper natural resource use and agriculture were identified as primary 
threats to biodiversity in the CWCS (NMDGF 2006). Where multiple threats occur, the ability to maintain 
functional habitat that can sustain viable populations of plants and animals is even further reduced. 

Approximately 5 percent of the state is expected to experience an increase in housing development 
(Map 5).  Ninety-four percent of the revenue from the New Mexico State Land Office State Trust Lands 
for 2009 came from oil and gas leasing. For the foreseeable future, oil and gas leasing will remain a 
major revenue source for the state. This traditional energy development impact will be compounded by 
renewable energy development, which is expected to substantially increase.   

Map 18. Enhance Public Benefit from Natural Resources: Water Supply Emphasis 
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Over 206,000 miles of roads exist in New Mexico, and it is estimated that for every 16 miles, two acres 
of habitat is impacted (NMDGF 2006). Infestation of noxious weed species is reported as the second 
leading cause of threatened and endangered species listings nationally (NMDGF 2006). Improper land 
management practices and fire suppression have had adverse effects on many New Mexico habitats, 
and cumulatively have altered the functioning of terrestrial and aquatic systems such that local and 
regional extirpation of sensitive species is increasingly common (NMDGF 2006). 

Climate change is an emerging threat. Enquist et al. (2008) evaluated climate exposure of New Mexico 
landscapes. One of the major findings was that 93 percent of New Mexico’s watersheds have become 
drier over past 37 years as shown by the increasing annual trends in moisture stress from 1970-2006. 

Barriers to Addressing the Issue: Similar to issues surrounding the Conservation of Working Landscapes, 
there are difficulties with coordinating statewide planning efforts to address accelerated ex-urban 
development around existing towns and cities. Addressing data gaps such as the creation of statewide 
county-level zoning and planning data will help with ability of state to coordinate planning efforts 
surrounding development pressures. There is also a need to develop a coordinated approach for 
collecting wildlife and plant occurrence information that will enable managers to have a more complete 
assessment of the status of biodiversity within the State. 

New Mexico does not currently regulate small-scale development of wind or solar projects. Adoption of 
policies and best management practices for small-scale (< 300MW) projects is needed to ensure proper 
siting of these energy development projects.  

Map 19. Enhance Public Benefit from Natural Resources: Water Quality Emphasis 
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Map 21. Enhance Public Benefit from Natural Resources: Biodiversity with SAP Priority 

 

Map 20. Enhance Public Benefit from Natural Resources: Biodiversity with Economic Potential 
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Map 21. Enhance Public Benefit from Natural Resources: Biodiversity with SAP Priority 

 

Map 20. Enhance Public Benefit from Natural Resources: Biodiversity with Economic Potential 
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Mitigating and Adapting to Climate Change 

The Issue: Address the potential impacts of climate change in New Mexico 

Current Trends: Current models of changing climate point to an overall drying and warming in the 
Southwest. Anticipated changes include rising annual average temperatures, altered patterns and 
amounts of precipitation, and earlier snowmelt (Stewart et al. 2004).  This condition will add an added 
burden to systems and species already stressed by other natural and man-made factors. Fires may 
become more frequent, larger and more severe as fire seasons lengthen and drought conditions become 
more common (Westerling et al. 2006). Insect and disease outbreaks may be more frequent and 
widespread with the consequence of adjusting species ranges. Enquist et al. (2008) have presented an 
analysis showing increased moisture stress over the last 37 years across 93 percent of New Mexico 
watersheds.  

Barriers to Addressing the Issue: The ability of climate scientists to downscale existing models from a 
global to a regional or local scale is currently limited, in turn limiting managers’ ability to plan 
appropriate responses in a particular watershed. General trends can be detected, but we are not yet 
able to predict what species or plant communities will prove to be most vulnerable or most resilient to 
the changes.   Marketplace incentives to encourage carbon sequestering or trading are in early 
development.   

Strategies: As the Forestry Division helps partners manage ecosystems potentially affected by climate 
change, both mitigation and adaptation strategies can be employed. Mitigation strategies are actions 

Map 22. Enhance Public Benefit from Natural Resources: Economic Potential at Risk of Wildfire 
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Promote Urban and Community Forests 

The Promote Urban and Community Forestry goal refers to the many ways agencies, communities, and 
citizens can manage and develop their community forests to maximize the benefits they provide to the 
people and the environment. Community forests provide immense benefits, including: ecosystem 
services (clean air and clean water, wildlife habitat, etc); improved quality of life (shade for reduced 
energy use and heat island impacts, aesthetic values that can result in increased volunteerism, 
community achievement and reduced crime); and economic stimulus (increased property values, green 
jobs). 

Within New Mexico, we have identified approximately 150 communities that the State Urban & 
Community Forestry (UCF) Program can assist with local program development. These communities 
range in population from more than 500,000 to less than 500; the demographics and environment 
(desert, forest, plains) are also highly variable and in turn, strategies to serve these communities vary 
greatly. To-date, New Mexico’s UCF Program has charted a very progressive agenda focused on 
empowering our communities to develop sustainable programs that can maintain healthy community 
forests and maximize benefits for their citizens. Strategic program delivery is essential in continuing to 
build a statewide program that serves the needs of our communities. 

  

Map 23. Enhance Public Benefit from Natural Resources: Mitigate and Adapt to Climate Change 

 


	Stakeholder_Weighting_2
	Biodiversity_3
	Biodiversity_Foresty_4
	Dev_Potential_5
	Economic_Potential_6
	Forest_Health_7
	Fragmentation_8
	Green_Infrastructure_9
	Water_Quality_10
	Wildfire_Risk_11
	Stewardship_Priorities_12
	Economic_Potential_13
	Wildfire_Risk_Forest_Health_14
	Protect_Forest_Health_15
	Watershed_Wildfire_Risk_16
	Enhance_Public_Benefit_17
	Public_Benefit_Water_18
	Public_Benefit_Water_Quality_19
	Public_Benefit_Biodiversity_20
	Public_Benefit_Biodiversity_SAP_21
	Public_Benefit_Economic_22
	Public_Benefit_Climate_23

