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-­‐‑
-­‐‑

-­‐‑
ter  shortages  due  to  recurring  severe  droughts  and  the  increasing  levels  of  consump-­‐‑

stresses  implied  by  climate  changes  are  beginning  to  concern  all  economic  sectors  

-­‐‑
tions  due  to  climate  change  have  profound  impacts  to  ecosystems  and  society.  The  

management  strategies  to  mitigate  and  adapt  to  climate  change  across  the  southeastern  
region.

Key Findings 

   -­‐‑

   -­‐‑

the  atmosphere.
  

  
changes  in  rainfall   that  either   increase  rainfall  erosivity  or  decrease  vegetative  
cover  protection.

   -­‐‑

Appalachians.  
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to  climate  change.
  

  
-­‐‑

availability.  
  

irrigated  agriculture  and  bioenergy  development,  must  be  carefully  evaluated  to  

10.1 Water Resources in the Southeast

-­‐‑

More  descriptions  of  climate  change  in  the  SE  region  can  be  found  in  Chapter  2  of  this  

-­‐‑

-­‐‑

10.2 Key Constraints to Water Resources in the Southeast

Changing Climate 

-­‐‑
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-­‐‑

-­‐‑

Sea Level Rise 

-­‐‑

may  alter  channel  behavior  far  upstream  of  the  estuaries  and  coastline.  

Rising Water Use for Energy Generation 

-­‐‑

-­‐‑

-­‐‑

-­‐‑

Increasing Water Use for Irrigation 

measures.  In  order  to  maintain  a  robust  agricultural  economy  and  food  prices,  there  is  
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-­‐‑

Changing Land Use and Land Cover 

he  North  Carolina  
-­‐‑

-­‐‑

-­‐‑

.  In  the  Appa-­‐‑

Insufficient Water Storage 

-­‐‑
-­‐‑

systems  if  projected  climate  changes  occur  or  projections  become  more  certain.  

Unique Biodiversity 

-­‐‑
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Unique Cultures 

The  racial  legacy  in  the  SE  has  left  an  imprint  on  educational  institutions  both  from  
segregation  and  desegregation,  and  environmental  perceptions.  Trying  to  bridge  the  

-­‐‑

African-­‐‑American  and  rural  communities,  but  also  the  emerging  Latin-­‐‑American  com-­‐‑
munities.  In  addition,  there  is  increasing  evidence  that  the  poor  and  elderly  in  the  SE  

10.3 Historical Climate Trends 

-­‐‑
-­‐‑

Across  the  region,  mean  air  temperature  increased  0.9o

-­‐‑

-­‐‑
-­‐‑

-­‐‑
-­‐‑

the  SE  can  be  found  in  Chapter  2.

10.4 Uncertainty in Predicting Future Climate and  
Hydrologic Impacts

-­‐‑

-­‐‑

2  
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be  uncertain.  Similarly,  

Con-­‐‑

10.5 Water Resources Impacts of Climate Change

-­‐‑

Water Supply 

Groisman
-­‐‑

-­‐‑

-­‐‑

-­‐‑
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increase  2%  for  a  1%  increase  in  precipitation.  

-­‐‑

-­‐‑

-­‐‑

-­‐‑
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Figure 10.1   Predicted Southeast-wide 10-year moving-mean annual water yield. The wide green band 
represents the range in predicted water yield over the four climate projections (Marion et al. 2012).

Trend in water yield
-6.4% to -5%
-5% to -2.5%
-2.5% to 0%
0% to 2.5%
2.5% to 3.6%

Figure 10.2   Mean trends predicted for 2010 to 2060 in mean annual water yield, normalized by the 2001 to 
2010 mean annual water yield. Hatched area represents locations where the predicted trend in water yield is 
statistically significant (p < 0.05) (Marion et al. 2012).
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-­‐‑

protocols.

Low Flows 

-­‐‑

-­‐‑

-­‐‑

Water Quality
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Figure 10.3   Mean annual Water Supply Stress Index (a ratio of water demand/water supply) based 
on four climate projections for (a) Baseline (2001 to 2010), and (b) Future (2051 to 2060) (Marion et al. 
2012).
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-­‐‑

-­‐‑

s

-­‐‑

ecosystems  than  mean  annual  Ts

s

s -­‐‑
mum  monthly  Ts

s

s  over  all  sites  

Soil  Erosion  and  Sedimentation.  

energy  of  rainfall  or  the  amount  and  type  of  vegetation  cover  resisting  erosion.  In-­‐‑

amount  of  rainfall  occurring  at  a  given  location  over  a  long  period  of  time,  and  as  such  

potential  changes  in  future  surface  erosion  related  to  climate  change.  In  general,  the  
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studies.  This  study  suggests  that  large  future  changes  in  soil  erosion  potential  concen-­‐‑

Aquatic Biota

-­‐‑

services  that  are  the  product  of  past  human  actions  that  have  altered  the  landscape  can  

-­‐‑

deposit  multiple  centimeters  of  rain  in  one  event.  Although  much  uncertainty  remains  

Salinity Intrusion

-­‐‑
-­‐‑

-­‐‑1 -­‐‑
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Climate Change Implications for River Basin Management: A Case Study of the 
Apalachicola-Chattahoochee-Flint River Basin

-­‐‑
-­‐‑

-­‐‑

-­‐‑

-­‐‑

Integrated  Water  Resources  Assessment  and  Planning  Framework.  

-­‐‑
-­‐‑

-­‐‑
line  conditions.  The  analysis  clearly  suggests  that  climatic  change  is  already  occur-­‐‑
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-­‐‑

-­‐‑

processes  aimed  at  developing  consensus  on  adaptation  measures,  management  strate-­‐‑
gies,  and  performance  monitoring  indicators.  The  assessment  and  planning  process  is  

Water  Resources  Assessments.   -­‐‑

Figure 10.4   Integrated Water Resources Assessment and Planning Framework (Georgakakos et al. 
2010 and 2011a).
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-­‐‑
.

-­‐‑

•  

-­‐‑

•  

-­‐‑
agement  procedures  and  tools  have  yet  to  be  adopted  and  made  operational  by  
federal  and  state  agencies.

-­‐‑
tains  across  the  Piedmont  and  Southeastern  

-­‐‑

The  main  stem  rivers  support  hydroelectric,  ther-­‐‑

main  stem  dams.  Many  small  impoundments  

-­‐‑

-­‐‑

multimillion  dollar  recreational  opportunities  for  

people  throughout  the  region,  especially  from  
metro  Atlanta.  Additional  recreational  opportuni-­‐‑

-­‐‑
hoochee  River.

of  metro  Atlanta,  across  the  Piedmont  and  onto  

Case Study: The Apalachicola-Chattahoochee-Flint (ACF) River Basin

Continued on next page
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Seminole,  a  main  stem  impoundment  noted  for  
-­‐‑

island  estuary  designated  as  a  National  Estuarine  

Research  Reserve.
-­‐‑

estuary  supports  a  multimillion  dollar  production  

-­‐‑

high  river  discharges  and  are  thought  to  re-­‐‑
-­‐‑

food  production  used  by  oysters.
There  have  been  decades  of  discus-­‐‑

sions,  sometimes  contentious,  among  

Alabama,  the  three  states  that  compose  

federally  protected  species  in  middle  and  
-­‐‑

supplies  for  upstream  users,  especially  
-­‐‑

optimal  salinity  ranges  for  oyster  produc-­‐‑

-­‐‑
tions  of  prolonged  droughts,  high  storm  

 Continued from previous page

Case Study: The Apalachicola-Chattahoochee-Flint (ACF) River Basin

Figure 10.1.ACF Map of the Apalachicola-Chattachoochee-Flint 
River Basin. The basin includes drainage areas in three states 
with most of the catchment in Georgia. Continued on next page
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variables  that  may  prove  detrimental  coastal  

anthropogenic  stresses  on  these  interconnected  

-­‐‑
ity  and  river  discharge.  In  addition,  projected  

-­‐‑

-­‐‑

-­‐‑

-­‐‑

be  discovered,  such  as  a  previously  undescribed  
species  of  bass,  Micropterus  sp.,  that  occurs  in  the  

-­‐‑

-­‐‑
chicola  River  are  federally  listed  as  endangered  

-­‐‑

hosts  to  complete  larval  development  and  dis-­‐‑

These  species  provide  important  ecosystem  

feed  on  suspended  micro-­‐‑algae,  bacteria  and  

-­‐‑
tion,  since  mussels  are  among  the  most  sensitive,  
long-­‐‑lived  species  that  complete  their  life  cycles  

Figure 10.2.ACF  Spring Creek historically flowed 
into Georgia’s Lake Seminole. During recent prolonged 
droughts, the channel has dried out and formed isolated 
pools. Photo by: Andrea Fritts, Warnell School of Forest-
ry and Natural Resources, University of Georgia-Athens.

 Continued from previous page

Case Study: The Apalachicola-Chattahoochee-Flint (ACF) River Basin

Continued on next page
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they  are  good  bioindicators  of  increases  in  con-­‐‑

locations.

-­‐‑

-­‐‑
ingly  challenged  to  implement  long-­‐‑term  plans  

-­‐‑

-­‐‑
-­‐‑

sion  and  collaboration  to  bring  about  resolution.

Figure 10.3.ACF  Striped mussel (Hamotia suban-
gulata), (commonly called shiny rayed pocketbook), 
is a federally endangered species found in the ACF 
River Basin. Source: www.discoverlife.org, Univer-
sity of Georgia.

Figure 10.4.ACF  Life cycle of freshwater mussels. Adult mussels produce small ectoparasitic larvae that at-
tach to the gills of fish. The larvae grow and are dispersed by the fish to complete their growth in sediments. 
Some mussel species have evolved specialized mantel tissue resembling small fish that undulate. This move-
ment attracts predatory fish closer to the adult mussel and increases chances of the larvae becoming attached 
to the fish gills. Source: Diagram from Cummings and Graf, 2009. The MUSSEL Project. http://www.mussel-
project.net/. Funded by The National Science Foundation and USGS.

 Continued from previous page

Case Study: The Apalachicola-Chattahoochee-Flint (ACF) River Basin
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10.6 Mitigation and Adaptation Options

-­‐‑

Carlisle

Table 10.1 Potential Adaptation Options for Managing Hydrologic Impact and Risks from  
                 Climate Change.

Hydrologic  Impacts Risks  to  Ecosystems   Adaptation  Options

-­‐‑
tems,  socioeconomics,  and  business  

-­‐‑

adaptive  management.

Evapotranspiration  increase

sedimentation  
increase  evapotranspiration  by  

capacity

2 4 reservoirs  

shading  

Soil  erosion,  sedimentation  increase

treatment

Enhance  best  management  practices  

from  roads  to  streams

Chemical  loading  increase  
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A  limited  number  of  studies  have  considered  adaptation  options  that  might  reduce  
-­‐‑

-­‐‑

in  future  land  planning.  Current  best  management  practices  for  reducing  nonpoint  

-­‐‑

-­‐‑

past  decisions  in  light  of  the  changing  climate,  and  

and  adaptive  decisions  made  over  time.  Such  an  approach  helps  identify  robust  solu-­‐‑

-­‐‑

-­‐‑

-­‐‑

development  of  climate  forecasts  at  seasonal  and  interannual  scales  could  be  useful  in  
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