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-‐‑
traction  of  farming  and  the  rise  of  plantation  forestry  in  the  20th  century,  the  struc-‐‑
ture  and  function  of  southern  forests  continues  to  evolve.  Climate  change  represents  

st  

Key Findings 

  
-‐‑

  

beetle.
  

  
2

  

8.1 Historical Perspective

resulted  in  abandonment  of  large  areas  of  crop  and  pasture  lands.  Some  of  the  aban-‐‑
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forests  for  soybean  and  other  crop  production.  Much  of  this  timberland  reduction  oc-‐‑

-‐‑

8.2 Southeastern Forest Types 

-‐‑

2
-‐‑

est  management  could  be  used  to  cope,  adapt,  or  mitigate  negative  impacts.  

Atlantic  and  East  Gulf  Coastal  Plain.  
-‐‑

-‐‑

varies  as  does  the  potential  impacts  on  trees  species.  Several  dendrochronological  
-‐‑
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and  potential  future  droughts,  may  be  a  major  impact  on  the  distribution  of  some  

These  forests  cover  much  of  the  high  elevation  areas  of  the  

systems,  the  high  elevation  forests  of  the  southern  Appalachian  ecosystems  are  at  
o

  and  
elevations  in  North  Carolina  and  harboring  federally  threatened  animal  species,  includ-‐‑

-‐‑
ability  has  increased.  If  these  trends  continue,  they  could  lead  to  substantial  change  in  
the  structure  and  function  of  future  southern  Appalachian  forests.  

In  addition  to  determining  biodiversity,  climate  variability  also  controls  forest  
-‐‑

-‐‑

-‐‑

-‐‑
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to  have  been  of  centuries-‐‑scale  duration  in  the  time  period  4,000  to  1,000  years  before  

-‐‑

spp.

Piedmont.  The  Piedmont  region  lays  southeast  of  the  Appalachian  region  and  stretches  

-‐‑

-‐‑

less-‐‑diverse  forests  may  be  more  susceptible  to  insect  and  pathogen  pests,  and  that  

change  scenarios  considered.  Conversely,  under  those  projections  the  biomass  of  chest-‐‑
-‐‑

2

2  increases  the  productivity  of  the  canopy  loblolly  pine  and  

2

2

2

Coastal  wetland  forests.  
Coastal  Plain  and  maritime  ecosystems  and  are  responsive  to  changes  in  climate  and  
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-‐‑

-‐‑

-‐‑

-‐‑

mangrove

Figure 8.1   Mixed conifer and deciduous Piedmont forest in the southeastern USA.
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-‐‑

coastlands  to  mangrove  dominated  shores,  due  to  climatic  changes,  may  also  lead  to  

Climate  change  poses  some  immediate  and  long-‐‑term  threats  to  the  health,  func-‐‑

-‐‑

in  Mississippi,  particularly  in  counties  dominated  by  pines  in  the  southern  part  of  the  
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8.3 Changes in Forest Type Across the South

-‐‑

-‐‑

The  combination  of  future  climate,  soils,  and  land  cover  may  not  resemble  anyplace  

-‐‑

soils  of  the  southeastern  mountains  and  Piedmont  are  more  similar  to  each  other  than  

response  to  changes  in  SE  climates.  

models  themselves  do  not  predict  the  future  locations  of  tree  species,  as  they  do  not  

-‐‑

o

-‐‑
o o -‐‑

o
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-‐‑

8.4 Current and Projected Forest Stresses 

function  of  climate  or  climate  change,  but  indirectly  a  function  of  climate  impacts  on  

Wildfires 

-‐‑
-‐‑

2

-‐‑
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-‐‑

reduce  fuel  moisture  due  to  increased  evaporation  and,  therefore,  increase  the  threat  

reduces  soil  moisture,  tree  productivity  and  fuel  loading  could     despite  the  

precipitation  are  less  certain  than  those  for  air  temperature.  Projected  precipitation  

higher  in  many  subtropical  and  mid-‐‑latitude  ecosystems  outside  the  SE.  This  reduced  

Hurricanes 

-‐‑

-‐‑
lion  m3  of  timber  estimated  at  a  value  of  $1.4  billion  to  $2.4  billion  dollars.  Impacts  are  

forests  also  can  also  be  impaired.  
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-‐‑
eter  ratios,  height,  spacing,  recent  thinning,  and  impacts  of  previous  disturbance  on  

composition  may  also  impact  the  degree  of  damage  from  hurricanes.  Therefore,  stand  

forest  managers  to  reduce  hurricane  impacts.

P.  taeda

-‐‑

-‐‑

-‐‑
est  composition.  

Insects 

-‐‑

-‐‑

impact  the  amount  of  insect  caused  damage  under  future  climate  conditions  includ-‐‑
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change  may  also  impact  insect  success.  Although  it  is  one  of  the  principle  drivers  of  ris-‐‑
2

2

-‐‑

-‐‑
-‐‑

soil  nitrogen  concentrations  from  sites  that  largely  survived  the  drought.  In  addition  to  

climatic  conditions  also  made  these  stands  the  most  susceptible  to  mortality  once  those  
conditions  changed.  In  combination,  insects,  drought,  and  nitrogen  deposition  ulti-‐‑

-‐‑
cline  seem  clear,  forest  managers  have  historically  not  been  taught  to  consider  vigorous  

Elevated Atmospheric CO2 

2 2  could  
2

2
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also  the  basis  of  plant  photosynthesis.  Given  that  plant  photosynthesis  is  not  saturated  
2 2

2  

8.5 Ecosystem Services

Southeastern  forests  have  been  a  major  source  of  ecosystem  goods  and  services  for  
-‐‑

ics  and  climate  may  change  the  value  of  and  need  for  some  ecosystem  services,  but  an  
-‐‑

2,  and  part  of  a  

Forest Productivity and Carbon Sequestration 

Figure 8.2   Red spruce (Picea rubens Sarg.) mortality in western North Carolina due to a combination 
of drought, southern pine beetles, and acid rain.



178 CLIMATE OF THE SOUTHEAST UNITED STATES

-‐‑

2  increase  and  
-‐‑

-‐‑
ter  13%  of  regional  greenhouse  emissions  in  soils  and  long-‐‑lived  forest  products,  such  

Forest Water Resources 

-‐‑
-‐‑
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-‐‑

-‐‑

-‐‑

-‐‑

Figure 8.3   Revised Universal Soil Loss Equation predictions of soil erosion areas within the Uwharrie 
National Forest by 2030.
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8.6 Adaptation and Mitigation Options

-‐‑
spheric  carbon  enrichment,  as  long  as  precipitation  does  not  decline  or  air  temperature  

2  ben-‐‑

regional  timber  harvests  that  come  from  the  northern  reaches  of  the  region.  This  may  

-‐‑

There  are  a  variety  of  other  adaptation  strategies  to  address  climate  trends  and  

Figure 8.4   Forest model predictions of increased carbon sequestration (measured at net primary 
productivity, NPP) in the northern sections of the southern USA due to increasing air temperature by 
the end of this century.
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be  important  in  developing  forest  management  regimes  and  increasing  stand  produc-‐‑

2  enrichment  may  be  further  enhanced  by  improved  genetics,  bioen-‐‑
gineering,  use  of  marginal  agricultural  land  for  tree  production,  and  more  intensive  

-‐‑
-‐‑

-‐‑

-‐‑

-‐‑

Figure 8.5   Interactions of climate (e.g., drought), biological (e.g., insects) and abiotic (e.g., fire or acid 
rain) can combine to cause forest mortality. The interactive stresses may be related (e.g., drought and 
fire) or unrelated (e.g., drought and acid rain). Any single stress may not have caused the mortality, 
but as climate change continues the potential for more frequent, more severe, and synergistic stress 
increases.
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-‐‑

Improved  understanding  of  climate  change  impacts  and  adaptation  options  are  only  
-‐‑

-‐‑
-‐‑

application  of  these  tools.  

Figure 8.6   Web-based tools such as TACCIMO (Template for Assessing Climate Change Impacts and 
Management Options) are increasingly being used to easily translate scientific knowledge into the hands of 
the land manager.
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8.7 Conclusions

-‐‑

-‐‑
pendent  studies  suggest  that  remnant  species  present  from  the  last  glaciation,  such  as  

drier  conditions  in  some  parts  of  the  SE,  conditions  could  favor  more  drought-‐‑tolerant  
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