
              109

Chapter 6

Climate Change and Transportation in 
the Southeast USA

AUTHORS

Frederick Bloetscher (h2o_man@bellsouth.net; Florida Atlantic University) 

Leonard Berry (Florida Atlantic University)

Kevin Moody (United States Federal Highway Administration)

Nicole Hernandez Hammer (Florida Center for Environmental Studies, Florida 

Atlantic University)



110 CLIMATE OF THE SOUTHEAST UNITED STATES

Key Findings

  

  
  

-­‐‑

engineering  responses  that  might  protect  transportation  infrastructure,  may  increase  

6.1 Evaluation of Southeast Transportation Systems

and  operations  to  provide  mobility  and  access  that  is  safe,  reliable,  and  sustainable.  The  

-­‐‑
ability  challenge  encompasses  the  full  range  of  natural,  built,  and  sociocultural  envi-­‐‑

•  

•  
-­‐‑

•   -­‐‑
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-­‐‑

address  interconnectivity  and  vulnerabilities  that  may  lead  to  failures  in  policy  direc-­‐‑
tion  and  cooperative  infrastructure  planning.  To  create  leadership  in  this  regard,  the  
federal  government  created  the  Interagency  Partnership  for  Sustainable  Communities  
to  reinforce  the  importance  of  environmental,  economic,  and  social  sustainability.  In  

transportation,  and  environmental  policies  and  investments  to  increase  transportation  

geographic  regions,  including  those  of  built  and  natural  environments.  It  is  at  the  local  

An  important  component  to  a  sustainable  transportation  is  economic  competitive-­‐‑

shipped  into,  out  of,  or  through  the  Southeast.  In  general,  shipping  costs  range  from  $2  

-­‐‑

6.2 Climate Change and Transportation Infrastructure

-­‐‑

-­‐‑

chart  used  as  a  basis  for  that  evaluation.  
-­‐‑
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-­‐‑

methodology  for  assessing  and  mitigating  the  potential  impacts  of  SLR  and  storm  im-­‐‑
pacts  on  transportation  infrastructure  to  assist  transportation  planning.  The  approach  

-­‐‑
  the  evaluation  of  current  and  projected  SLR  

-­‐‑

6.3 Impacts of Climate Change on Transportation Systems

-­‐‑

Figure 6.1   Analysis tool (Bloetscher 2012).
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inundation  of  a  critical  access  could  cause  transportation  connectivity  problems  by  

of  certain  types  of  transportation.  Changes  in  hydrology  can  dramatically  increase  the  
-­‐‑
-­‐‑

outline  the  challenges  facing  each  transportation  sector  in  the  Southeast.

Figure 6.2   Prediction of Sea Level Rise, accounting for time and rise.
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Marine  and  Inland  Ports.    The  SE  supports  an  array  of  marine  and  inland  shipping  
-­‐‑

-­‐‑
-­‐‑

intermodal  transportation  hubs.  

even  the  long-­‐‑term  sustainability  of  some  marine  ports.  In  addition,  SLR  has  a  cumula-­‐‑

up  to  20  years  to  develop  plans  and  construct  improvements.  

-­‐‑

-­‐‑

protected  environments.

-­‐‑
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Waterways.  
hydraulic  changes,  sedimentation,  sea  level  change,  storm  surge,  and  tropical  storms.  

Railroads.  

Table 6.1 Waterborne Foreign Trade Volume Rankings for SE Customs Districts in 2011.

Rank Port Satellites

1 Port  of  South  Louisiana,  LA

3

10

13 St  Petersburg,  Manatee

Mobile,  AL

19 Pascagoula,  MS

21

Memphis,  TN

29 Savannah,  GA

30 Charleston,  SC

34

Louisville,  KY

39

42

43   Morehead  City,  NC

44   Nashville,  TN

Greenville,  MS

49 Guntersville,  AL

Ponce,  PR
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tended  to  construct  railroads  on  high  ground.  As  a  result,  railroads  may  be  less  sub-­‐‑

railroads.  Conversely,  of  great  concern  is  that  the  railroads  built  100-­‐‑plus  years  ago  did  

-­‐‑

-­‐‑

Table 6.2 Class 1 Freight Railroads in the Southeast USA.

Railroad Status

Kansas  City  Southern

Canadian  National
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-­‐‑

are  on  higher  ground  than  surrounding  areas,  but  long-­‐‑term  base  failure  due  to  rising  

-­‐‑

including  sea  level  rise.
Roadways.

-­‐‑

Figure 6.3   Source: wikipedia.com, 2012.
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-­‐‑

failure.  In  addition,  because  soil  storage  capacity  is  diminished,  the  potential  for  fre-­‐‑

-­‐‑

Figure 6.5   Future railroad condition showing that rising ground water level (dotted line) nearly 
reaches the gravel base, which can result in base deterioration and failure.

Figure 6.4   Cross sectional diagram showing the current base condition for railroads relative to the 
water table.



Climate Change and Transportation in the Southeast USA               119

-­‐‑

-­‐‑

during  heavy  rainfall  events.  

Figure 6.6   Airport runways are generally elevated. Note that water table is below drainage 
requirements (dotted line).

Figure 6.7   Sea level rise will threaten runways, but because runways are designed with more 
elevation than roadways, runways will not be affected by inundation as early as are roadways or 
railroads. Note that water table is still below drainage requirements (dotted line).
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and  be  directed  to  a  pump  station.  In  these  situations,  the  pump  stations  might  be  2000  

Figure 6.8   Illustration of Fort Lauderdale Hollywood International Airport. LiDAR map shows runways 
are currently above SLR projections; however drainage areas are not above SLR projections. Dark 
blue areas are would be inundated with 1 ft of sea level rise (SLR) and medium blue areas would be 
inundated with 3 ft of SLR.
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-­‐‑

Figure 6.9   Dania Beach Overlay Map Using High Resolution LiDAR Data (7” in vertical accuracy).
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-­‐‑

-­‐‑

Figure 6.10   Wellpoints.

Figure 6.11   Infiltration Gallery Concept..
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-­‐‑

-­‐‑

-­‐‑

-­‐‑

Figure 6.12   Injection Well Concept.
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displaced  residents  go  is  uncertain  although  migration  and  displacement  of  residents  

construction.
-­‐‑

-­‐‑

-­‐‑

6.4 Conclusions

-­‐‑
-­‐‑

-­‐‑

damage  is  temporal  in  nature  as  opposed  to  the  permanent  threat  of  sea  level  rise.  

-­‐‑

-­‐‑

-­‐‑

operating  and  repair  costs,  and  the  possibility  of  catastrophic,  cascading  failures.  If  the  
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-­‐‑

-­‐‑

elements  of  this  overall  transportation  system  are  particularly  vulnerable  to  climate-­‐‑

storm  surge,  and  sediment  dynamics  need  to  be  considered.  
Engineering  options  are  already  available  for  strengthening  and  protecting  trans-­‐‑

portation  facilities  such  as  bridges,  ports,  and  railroads  from  coastal  storms  and  

implementation  of  technologies  that  monitor  major  transportation  facilities  and  infra-­‐‑
structure,  and  the  development,  update  and  re-­‐‑evaluation  of  current  design  standards,  

-­‐‑

-­‐‑

-­‐‑

•   Planning  time  frames
•  
•   Integrated  climate  data  and  projections  
•  
•   Region-­‐‑based  analysis  
•   Interdisciplinary  research  
•  
•  
•  
•  
•  

-­‐‑

operational  
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  of  transportation -­‐‑

-­‐‑

-­‐‑

served  by  these  transportation  systems.  Transit  and  other  modes  of  transportation  that  
are  not  single-­‐‑occupant  vehicle  mode  may  become  more  prudent  to  reduce  congestion.  

developed  and  implemented,  including  a  detailed  route  signing  system  and  emergency  
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-­‐‑
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-­‐‑
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-­‐‑
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