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Wildlife Action Plan Revision Process 
 

Review of Draft Habitat Vulnerability Assessment Reports 
 
Introduction 
 
In 2009-2010, North Carolina Natural Heritage Program (NCNHP) worked with other resource 
agencies to evaluate the likely impacts of climate change on the state’s ecosystems and species.  
The analysis examined 42 ecosystems that represent numerous natural communities and 
landscape/habitat indicator guilds across the state.  The results were published by NCNHP in 
draft habitat vulnerability assessment reports (habitat reports) and were introduced for review 
and comment during the September 2010 Climate Change Impacts Workshop hosted by North 
Carolina Wildlife Resources Commission (NCWRC) in Raleigh, North Carolina.   
 
As a step in the evaluation and revision of the North Carolina Wildlife Action Plan (NCWRC 2005), 
biologists and scientists with NCWRC conducted a collaborative review of the habitat reports.   
The analysis used by NCNHP to evaluate likely climate change impacts to ecosystems and the 
collaborative review process used by NCWRC is summarized in the following Methodology 
section.  NCWRC now requests your assistance as a Stakeholder Advisory Committee volunteer 
(Stakeholder) to further review condensed versions of the habitat reports and provide 
comments on likely impacts to wildlife and recommendations for conservation actions.  Further 
instructions for Stakeholder review are provided in the Request for Review section at the end of 
this document.   
 

Methodology 
 
The NCNHP analysis employed the 2010 Climate Wizard model to project midcentury (2050) 
climate conditions using a medium A1B emission scenario (see Maurer et al. 2007) and an ensemble 
average of numerous climate circulation models. These criteria were applied to estimate 
regional changes in temperature, drought frequency, floods, wind damage, and wildfires (NCNHP 

2010). Table 1 provides a summary of predicted temperature and rainfall variability based on the 
Climate Wizard model as reported in the NCNHP habitat reports.   
 

Table 1.  Predicted temperature and rainfall changes in North Carolina (Climate Wizard 2010).  
(°F  = Fahrenheit)  

Region/Area 

Predicted 
Temperature 

Change °F 
(mid-value average) 

Predicted 
Temperature 
Variability °F 

Predicted Rainfall 
Change Inches 

(mid-value average) 

Predicted Rainfall 
Variability 

Inches 

Coastal Plain Region 

Upper Albemarle 
Sound 

+3.7 +2.3 to +5.4 -2 -15 to +15 

Northeast Counties +3.5 +2.4 to +5.6 -2 -16 to +20 
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Table 1.  Predicted temperature and rainfall changes in North Carolina (Climate Wizard 2010).  
(°F  = Fahrenheit)  

Region/Area 

Predicted 
Temperature 

Change °F 
(mid-value average) 

Predicted 
Temperature 
Variability °F 

Predicted Rainfall 
Change Inches 

(mid-value average) 

Predicted Rainfall 
Variability 

Inches 

Onslow/Pender 
County 

+3.3 +2.28 to +4.79 -2 -19 to +18 

Holly Shelter  +3.3 +2.28 to +4.79 -1 -19 to +18 

Wilmington +3.4 +2.4 to +5.2   

Roanoke River area +4 +2.4 to +5.5  -15 to +16 

Mountain Region 

Northern 
Escarpment Area 
(Linville Falls) 

+4.2 +2.6 to +6.2 +1 -14 to +16 
variation related to 
mountain elevation 
is +40 to +80 

Southern 
Escarpment Area 
(Whitewater Falls) 

+3.8 +2.6 to +6 +1 -15 to +15 
variation related to 
mountain elevation 
is +40 to +80 

Piedmont Region 

Asheboro +4 +2.5 to +6 +1 -14 to + 19 

Upper Piedmont +4   -12 to +15 

Sandhills +3.7 +3.7 to +5.2  -16 to + 20 

 
 
Following the analysis of Climate Wizard model results, NCNHP staff compared expected 
impacts to existing threats to ecosystems, such as habitat loss from land use changes, invasion 
of exotic species, changes to natural hydrology, and other ongoing pressures.  The analysis and 
results are discussed in the habitat reports within the context of the likely impacts of climate 
change to natural communities, primarily the plant and animal species associated with the 
habitats.  Complete copies of the habitat reports can be downloaded from NCNHP by visiting 
their web page http://www.ncnhp.org/web/nhp/ecosystem-climate-assessment.  
 
NCWRC conducted a review of the habitat reports during 2011-2012 and incorporated 
information about wildlife species gained from field surveys, research investigations, and 
reviews of scientific literature.  The review considered how climate change impacts discussed in 
the NCNHP reports are likely to affect federal and state listed species, species of conservation 
concern, and species identified as priorities for conservation. Collectively, species of concern. 
 
Following the collaborative review, NCWRC created condensed versions of the reports by 
compiling a list of the most likely climate change impacts discussed in the NCNHP reports, 
consolidating common information shared by the reports, and reformatting the reports to focus 
discussion on likely impacts to wildlife species, especially species of concern.  The likely impacts 

http://www.ncnhp.org/web/nhp/ecosystem-climate-assessment
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from climate change compiled from the original NCNHP habitat reports are presented in the 
following section.   
 

Likely Impacts of Climate Change 
 

 Temperature Changes.  Climate Wizard (2010) projections for temperature changes are 
variable across the state, with average annual increases expected to range between 2.2 
and 6.2 degrees °F.  Table 1 includes a summary of expected temperature variability.  
Temperature increases include hot spells and periods of intense (higher than normal) 
heat of relatively short duration.  An increase in average temperatures can result in 
earlier and longer plant growing seasons, expanded or contracted range occupancy of 
temperature sensitive species, and increased evaporation rates from soils and surface 
waters leading to dry conditions. 
 

 Milder Winters.  Increased average annual temperatures can result in milder winter 
temperatures.  Impacts from milder winters include (among other changes) higher 
evaporation rates, lower water levels in shallow pools and wetlands, extended plant 
growing seasons and shorter dormancy, lower snowpack levels at high elevations, 
longer reproductive seasons, and increased winter survival of insect populations. 
 

 Precipitation Changes.  Table 1 includes a summary of expected precipitation variability.  
Climate Wizard (2010) projections of changes to average rainfall varies from a decrease 
of 19 inches to an increase of 20 inches in most areas.  The variability is greater 
depending on elevation and aspect in mountain regions. This variability is likely to be 
seasonal, with periods of higher rainfall associated with expected increases in storm 
events and intensity (hurricanes and tropical storms).  While higher than average rainfall 
may occur during these events, the overall effect is likely to be long periods with below 
normal rainfall.  The seasonality of rainfall is likely to shift from current patterns.  At 
high elevations, the effects of milder winters and higher average temperatures will lead 
to lower than normal snowfall and associated winter snowpack. 
 

 Flood Regime Changes.  Variability in the frequency and magnitude of extreme rainfall 
events as well as periods of decreased rainfall will affect flood regimes and flow 
patterns of surface waters.  Timing of high flows and flood conditions will influence 
upstream migration patterns of aquatic species and amphibian breeding cycles that 
depend on availability of water in floodplain and vernal pools during certain seasons.  
Changes to seasonal patterns and timing of flood events will affect reproductive success 
of not only aquatic species but also ground nesting mammals and birds.  
 

 Altered Hydrological Processes.  Hydrologic processes recharge wetlands, influence the 
type of aquatic habitat available, and carry nutrients for distribution downstream and 
into floodplains.   Changes in the hydrologic system from dams or structures within the 
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stream can restrict movement of aquatic species and prohibit gene flow.  Land use 
conversion that results in drained or filled wetlands can alter groundwater recharge and 
disrupt amphibian breeding cycles.  Drainage ditches and stormwater canals in coastal 
areas may become a conduit for salt water intrusion following coastal storm surge, 
especially as sea levels rise.   
 

 Drought.  Changes to precipitation cycles, especially those resulting in prolonged 
periods of lower than normal rainfall (or less snowfall in high elevations) will contribute 
to drought conditions.  Drought affects wetland hydroperiod and the duration of vernal 
pools, critical to reproductive success of amphibians.  Wetland habitats affected by 
drought conditions can be invaded by species adapted to drier conditions, leading to 
changes in composition and structure of the habitat.  Wildfires that occur during 
drought, burn with greater intensity because of higher fuel loads associated with dry 
conditions.  Low water levels attributed to drought contributes to low dissolved oxygen, 
hypoxic conditions, thermal stratification, and allows concentration of water-borne 
contaminants.   
 

 Fire Regime Changes.  Certain habitat types are maintained through periodic burning. 
These ecosystems develop because it is normal for fires to occur seasonally.  With 
changes caused by residential and commercial development encroachment, drought 
conditions, and high fuel-load buildup from fire suppression, prescribed burn schedules 
will be difficult to maintain.  Habitat conversion, structural changes, and spread of 
invasive species are likely results of changes to fire regimes.   
 

 Phenology Changes.  The timing of normal cyclic events (such as blossoming or 
migration) will be influenced by shifts in average annual temperature and precipitation.  
The relationships between pollinators and seasonal blooming patterns are important to 
reproductive success and life history of numerous taxa.  Disruptions or changes in the 
timing of these cycles can result in reproductive failures that will have wide ranging 
effects.  In addition, earlier seasonal occurrence of reproductive cycles for numerous 
plant and animal species will influence timing of prescribed burn schedules on managed 
lands.    

 

 Storm Impacts.  Changing climate conditions are expected to result in a greater 
frequency and intensity of storm events.  Likely results include canopy damage from 
high winds, erosion from heavy rainfall that contributes to flashy stormwater flow, and 
natural fires from lighting strikes.  The seasonal timing of storms could amplify effects of 
other climate-related impacts.   
 

 Spread of Invasive and Exotic Species.  Warmer annual temperatures and milder winters 
will influence range expansion of non-native and exotic species adapted to these 
conditions.  As invasive species spread, composition of natural communities can shift 



Review of Draft Habitat Vulnerability Assessment Reports 

 

 

5 of 6 

due to competition for resources and new sources of predation.  Natural communities 
that are stressed by drought and higher temperatures may be more susceptible to 
infestation by pest species and have higher mortality rates. 

 
While scientific evidence indicates impacts are occurring, there is uncertainty regarding the 
degree and timing of climate-related impacts to wildlife and habitat and how they will respond 
to climate changes. Many are natural phenomena that occur annually to some degree; 
however, climate change is expected to exacerbate many, if not all, of these conditions. To read 
the full analysis and discussion on these climate change impact topics, please refer to the 
original NCNHP habitat reports available on the One North Carolina Naturally website.   
 
Request for Review 
 
Partners and stakeholder volunteers are asked to assist us with review of the condensed 
versions of the habitat reports. There is no limit on how many reports you can review and 
provide comments on, and no limit on conservation action recommendations.   
 
The condensed versions of the habitat reports are available online in PDF format from the 
following NCWRC web page: 
 
 http://www.ncwildlife.org/Plan.aspx/HabitatsReview.aspx.  
 
The habitat reports are organized into Coastal Plain, Piedmont, and Mountain physiographic 
regions. They are further separated into three categories:  upland, wetland, and aquatic 
systems.  Click on a habitat name and the PDF report will open in a new window.  
 
A comment form is linked to each report. (Click on the ‘Submit a Comment’ link provided at the 
beginning or end of each habitat report and a comment form will open in a new window.) 
Where appropriate, please include citations if you reference any materials in your comments.   
 
Once these condensed versions of the habitat reports have been broadly reviewed and 
comments incorporated, they will be integrated into the revised Wildlife Action Plan to update 
information on important wildlife habitats. 
 
If there are any questions or problems during the review, please contact Cindy Carr, Wildlife 
Action Plan Coordinator, by email to cindy.carr@ncwildlife.org or by phone at (919) 707-0227.   
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