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U.S.	  INSURED	  FLOOD	  LOSSES:	  1999	  –	  2009	  
(MILLIONS  OF  2012  U.S.  DOLLARS)
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SFHA-‐OUT	   V	  Zone	   A	  Zone	   Mean	   $3,053.05	  
Median	   $928.98	  
Mean-‐2005	   $1,299.76	  



TEXAS	  INSURED	  LOSSES:	  1999	  –	  2009	  
(MILLIONS  OF  2012  U.S.  DOLLARS)
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The Houston-Galveston Region 
INSURED  PROPERTY  DAMAGE  
IN  COSTAL  TEXAS,  1996-‐2007      



INSURED  PROPERTY  DAMAGE  BY  
COSTAL  ZIP  CODES,  2006-‐2007      



















DEVELOPMENT	  CHANGE	  –	  1996-‐2010	  



DEVELOPMENT	  BY	  AREA	  AND	  TYPE	  –	  1996-‐2010	  



LAND	  USE	  CHANGE	  
	   HOUSTON  AREA  1996  LAND  COVER

Source:  Na#onal  Oceanic  and  Atmospheric  Administra#on



LAND	  USE	  CHANGE	  
	   HOUSTON  AREA  DEVELOPMENT  CHANGE  2011

Source:  Na#onal  Oceanic  and  Atmospheric  Administra#on



IMPACT	  OF	  DEVELOPMENT	  PATTERNS	  

o   Efficacy	  of	  well-‐defined	  urban	  cores	  in	  reducing	  loss.	  	  

o  	  Added	  square	  mile	  of	  high-‐intensity	  development	  
decreases	  losses	  by	  approximately	  $9.7	  million.	  

o  	  Outwardly	  expanding,	  low-‐density	  development	  paLerns	  
can	  amplify	  flooding.	  	  

o  	  Added	  square	  mile	  of	  low-‐intensity	  development	  increases	  
flood	  damage	  by	  $5.7	  million.	  
o  Harris	  County	  has	  227	  square	  miles.	  	  



LAND	  USE	  –	  LAND	  COVER	  RESULTS	  

o   Surrounding	  development	  consisQng	  of	  50-‐79%	  (medium	  
intensity)	  impervious	  surface	  most	  resilient.	  

o  	  Sprawling,	  low	  intensity	  development	  with	  21-‐49%	  impervious	  
surface	  significantly	  increases	  flood	  loss.	  	  

o  Percent	  increase	  adds	  $1,734	  in	  property	  damage.	  

o  	  Embedded	  open	  space	  land	  use	  significantly	  reduces	  flood	  
losses.	  

o  	  Surrounding	  forest	  and	  grass	  cover	  reduces	  flood	  loss.	  
o  	  Palustrine	  wetlands	  strong	  predictor	  of	  flood	  loss	  reducQon,	  
but	  not	  estuarine	  wetlands.	  
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SECTION	  404	  	  	  	  	  	  	  	  	  
PERMITS:	  	  

1991	  -‐	  2003	  



WETLAND	  LOSS	  BY	  AREA	  AND	  TYPE	  –	  1996-‐2010	  
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