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-­‐‑

-­‐‑

Key Findings

  

migration,   the   coastal   environment,   and   even   have   implications   on   national  
security.  

   Development  of  adaptation  plans  to  maintain  built  environment  infrastructure  

and  to  ensure  built  environment  sustainability.  
   -­‐‑

-­‐‑
able  and  resilient.

  

5.1 Background

transformed  or  imprinted  non-­‐‑natural  features  across  the  landscape.  The  impact  of  

that  singly  could  be  minor,  but  together  could  have  a  synergistic  set  of  impacts  that  are  
-­‐‑

have  a  collective  impact  on  the  overall  urban  ecosystems  for  cities  in  the  region.  An  
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-­‐‑
-­‐‑

change  may  impact  the  built  environment  via  alteration  of  inputs  and  outputs  to  the  

throughout  the  various  chapters  in  this  report.  Moreover,  a  forthcoming  National  Cli-­‐‑
-­‐‑

This  section  of  the  technical  report  focuses  on  the  potential  impacts  that  a  changing  
-­‐‑
-­‐‑
-­‐‑

-­‐‑
ods  for  adapting  to,  or  mitigating,  these  impacts.  Establishment  of  publically  accessible  

-­‐‑
-­‐‑

governmental  entitites,  and  the  interested  general  public.  This  information  must  also  be  

print  and  broadcast  media.  Additionally,  there  is  an  emerging  industry  of  communica-­‐‑

use  relational  databases  similar  to  climate  indicators  that  could  be  used  to  reach  broad  

-­‐‑
ical  parameters  that  govern  the  land-­‐‑atmosphere  interface  over  urban  areas.  In  turn,  
this  may  have  broader  impacts  on  atmospheric  phenomena  and  regional  interactions  
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-­‐‑

-­‐‑

changes  in  precipitation,  including  increases  or  decreases  in  amount  or  intensity.

focused  on  the  Atlanta,  GA,  metropolitan  area  only  because  several  contributors  to  this  
-­‐‑

-­‐‑

,  and  Climate  Change  and  

5.2 Air Quality

-­‐‑

-­‐‑

-­‐‑

3
-­‐‑

3 3  levels  

several  months.

pollution.     are  referred  
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Studies  il-­‐‑

environments  by   0.1-­‐‑1  µμg  m-­‐‑3

5.3 The Urban Heat Island Effect

-­‐‑

-­‐‑

-­‐‑

Figure 5.1   Ozone formation in the urban atmosphere (Quattrochi et al. 2006).
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to  the  land  and  atmosphere  interactions  that  occur  over  cities.  These  include  surface  
geometry,  surface  thermal  properties,  surface  conditions,  anthropogenic  heat,  and  the  

-­‐‑

-­‐‑

-­‐‑

due  primarily  to  increased  heat  trapped  in  the  land-­‐‑atmosphere  boundary  layer  by  

of  gases  are  a  function  of  increased  energy  use,  such  as  air  conditioning  and  motor  
-­‐‑

-­‐‑

-­‐‑

-­‐‑

-­‐‑
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combinations  of  tree  planting  and  vegetative  cover,  albedo  enhancement,  and  reduc-­‐‑

-­‐‑

-­‐‑

-­‐‑

direct  cooling  of  the  ambient  air  through  vegetation  and  albedo  enhancement  carries  

-­‐‑
tion  by  as  much  as  10%,  suggesting  the  potential  for  emission  reductions  and  surface  

5.4 Effects on Precipitation

literature  is  fairly  conclusive  on  urban  land  cover  and  pollution  altering  components  of  
-­‐‑

discussed  in  Ashley  et  al.  2012,  Shepherd  et  al.  2011,  Niyogi  et  al.  2011,  Shepherd  et  al.  

-­‐‑

high-­‐‑resolution  radar  to  study  precipitation  in  the  cities  and  adjacent  control  regions  
-­‐‑

of  aerosols  in  the  precipitation  processes.  Aerosols  may  enhance  or  suppress  convec-­‐‑
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-­‐‑
-­‐‑

-­‐‑

-­‐‑
lems  in  climatology,  meteorology,  and  hydrology.  Precipitation  issues  in  a  built,  urban  

Figure 5.2   Composite radar analysis for Atlanta, GA: (a) The total number of days  40 dBZ and (b) 
the total number of 5-minute occurrences  40 dBZ for each 2-km grid cell versus distance from city 
center in the Atlanta domain for the 10-year, June through August. National Land Cover Database 
urban delineated cells are colored red/grey, whereas nonurban cells are blue/black. (Ashley et al. 
2012).
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-­‐‑

Urban Flooding

-­‐‑

been  noted  in  several  global  regions  including  SE  cities  such  as  Atlanta  and  Nashville.  

-­‐‑

-­‐‑

The  conversion  of  natural  landscapes  to  built,  urban  environments  changes  vari-­‐‑

response  in  Atlanta  in  a  similar  manner  observed  in  other  urban  locations.  Reynolds  et  
-­‐‑

-­‐‑

-­‐‑

-­‐‑
scapes,  population  density,  and  climate  predictions  in  order  for  mitigation  and  adapta-­‐‑
tion  plans  to  be  successful.

-­‐‑
phological  parameters  are  represented  in  such  models  using  various  technologies,  such  
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Figure 5.3   Difference (2025 Current Land Cover) in simulated rainfall amount for a typical case day 
in Houston, Texas. Black outline represents 2025 urban land cover. Rainfall amounts illustrated in the 
image correspond to the bar graph on the right hand side of the figure (Shepherd et al. 2010a).

Figure 5.4   Trends in the extreme precipitation index for the southeastern USA. Red dotted line is 1 
day, 1 in 5-year event. Blue line is 5-day, 1 in 5-year event Kunkel et al. 2013).
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as  remote  sensing,  aerial  photography,  high-­‐‑resolution  optical  imagery,  and  LIDAR.  

uncertainties  related  to  input  precipitation  data,  calibration  errors,  assumptions  and  

-­‐‑

5.5 Effects on the Wild Land-Urban Interface (WUI)

-­‐‑
tation  and  mitigation  strategies,  but  the  implementation  of  these  plans  could  be  sig-­‐‑

-­‐‑
eral  circulation  models  universally  project  increasing  air  temperature  and  increases  or  

-­‐‑

-­‐‑
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-­‐‑

5.6 Vulnerability and Risks to Tourism

-­‐‑
ment,  events,  travel  trade,  tourism  services,  and  adventure  and  outdoor  recreation.  In  

-­‐‑

travelers  paid  a  total  of  $31.3  billion  to  domestic  air  carriers  on  international  passenger  

-­‐‑

-­‐‑

-­‐‑

-­‐‑

tourism  operators  in  many  destinations.  Many  tourism  activities  are  heavily  dependent  
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-­‐‑

Vacation and Second Homes

found  in  coastal  or  mountain  environments  that  are  highly  desirable  places  to  live  and  

  

construction  and  
related  services,  enhanced  retail  trade,  real  estate  services,  and  leisure  and  hospitality  

-­‐‑

-­‐‑

-­‐‑

-­‐‑

-­‐‑
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-­‐‑

-­‐‑
search  is  needed  to  investigate  adaptation  and  mitigation  strategies  for  the  tourism  in-­‐‑
dustry.  Research  might  include  developing  databases  for  the  tourism  industry  to  assess  

-­‐‑

5.7 Impacts on Energy, Poverty, and Socioeconomic Vulnerability

-­‐‑

T
-­‐‑

overall  have  means  to  cool  their  home  including  central  and  room  air  conditioning,  and  

-­‐‑
-­‐‑

-­‐‑
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Table 5.1 Households in the Southeastern United States Eligible for Energy Assistance.

1,2

LIHEAP  eligible  households  by  vulnerability  category

Total  number  
of  LIHEAP  
eligible  house-­‐‑
holds  3,4

At  least  one  
person  60+

At  least  one  
child  less  than  
6  years  old

At  Least  one  
person  with  a  
disability  5

LIHEAP  eligible  
households  with  no  
vulnerable  members

Alabama  

Georgia

Louisiana

Mississippi

Missouri 100,394

North  Carolina 1,304,413

South  Carolina

Tennessee     914,211 341,212

SE  states  total

All  States  

31.2%

-­‐‑

1

2   
  

    lines.
3

4  A  household  can  be  counted  under  more  than  one  vulnerability  category.
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5.8 Impacts on National Security

-­‐‑
-­‐‑

security  issues  that  arise  in  a  stressed  climate  system.  These  security  issues  include,  for  
-­‐‑

-­‐‑
tinue  to  monitor  the  implications,  study  climate  changes  carefully,  and  plan  mitigation  
and  adaptation  strategies.  

5.9 Impacts on Urban Migration

to  the  Sunbelt  during  the  past  several  decades  as  many  people,  particularly  retirees,  

cases  migration  may  be  due  to  physical  conditions  such  as  property  inundation  due  to  

plants,  transmission  lines,  pump  stations,  and  other  infrastructure  that  are  located  in  

-­‐‑



102 CLIMATE OF THE SOUTHEAST UNITED STATES

2

-­‐‑

5.10 Impacts on Coastal Environments

-­‐‑

possible  impacts  climate  change  could  have  on  coastal  cities  in  the  region.  These  im-­‐‑

5.11 Summary of Climate Change Impacts on the  
Built Environment

and  regional,  direct  and  indirect  and  could  potentially  range  from  mild  to  severe.  These  
-­‐‑

and  business  infrastructure,  land  use,  and  population.  Moreover,  the  built  environ-­‐‑
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-­‐‑
-­‐‑

cline  in  tourism,  vulnerability  of  energy  supplies,  and  challenges  to  built  infrastructure  

-­‐‑

Such  actions  could  create  opportunities  for  reduced  energy  consumption,  reduced  
-­‐‑

The  discussions  should  embrace  many  aspects  of  the  issues  including  the  long-­‐‑term  

for  implementation
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