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Evidence on CRS & Flood Damage 

In Coastal Texas: 
 
• A real unit increase in the Community Rating 

System (CRS) equals $38,989 reduction in 
the average property damage per flood.  

• If every jurisdiction maximized their CRS 
rating the cost of floods would be less than a 
quarter of $320 million observed over study 
period.  

 



Evidence on CRS & Flood Damage 

In Florida: 

 

• A real unit change in CRS rating equals 
$303,525 decrease in average amount of 
damage. 

• The property damage saved by 5% increase in 
the CRS discount is equal to the dollar effect of 
2 inches of precipitation.    

 



Research Outcomes 

Scientifically-defensible statistics on the 
effectiveness of specific CRS activities. 

 

Ability to make conclusions at national level. 

 

Quantitative guidance for FEMA weighting 
review. 

 

 



Research Objectives 

Track 450 CRS communities over a 11-year 
period: 1999-2009. 

 

 Multiple measurements for each CRS 
community on a yearly basis—panel model. 

 

Isolate the effect of each selected CRS activity by 
controlling for other pertinent variables that 
differentiate participating CRS communities.  



Conceptual Model 

CRS 
Activities 



Predictors of Flood Loss 

Flood Risk/Environmental Variables 

Floodplain/Flood Zone Area 

Soil Permeability 

Slope 

 

Socioeconomic/Demographic Variables 

Housing Units 

Population 

Income 

 

 

 



Predictors of Flood Loss 

Inundation 

Precipitation- watershed and jurisdictional levels 

Coastal surge events 

 

Other 

Area 

Coastal Location 

Mean Year Built 

Policies in Floodplain 

 



Total Insured Damage Per Year 

Year Bldg Damage Content Damage 

1999 $187,000,000 $46,300,000 

2000 $95,200,000 $44,400,000 

2001 $116,000,000 $38,000,000 

2002 $69,900,000 $23,300,000 

2003 $148,000,000 $23,000,000 

2004 $595,000,000 $105,000,000 

2005 $7,200,000,000 $1,660,000,000 

2006 $60,400,000 $11,900,000 

2007 $52,900,000 $12,000,000 

2008 $221,000,000 $67,300,000 

2009 $110,000,000 $18,500,000 



Activities and Elements Analyzed 

Activity Element 
310 − Elevation Certificates Not being analyzed, 100% participation rate 

320 − Map Information Service Not being analyzed, 95% participation rate 

330 − Outreach Projects All as one piece 

340 − Hazard Disclosure All as one piece 

350 − Flood Protection Information All as one piece 

360 − Flood Protection Assistance All as one piece 

410 − Additional Flood Data Floodway Standards (FWS) 

All w/o Floodway Standards (FWS) 

420 − Open Space Preservation All as one piece 

430 − Higher Regulatory Standards Freeboard (FRB) 

Cumulative Substantial Improvement (CSI/LSI) 

BCEGS part of BC (BC1) 

All w/o the above elements 

450 − Stormwater Management Stormwater Management Regulations (SMR) 

Freeboard in X Zones (FRX; for X zone claims only) 

Erosion and sedimentation controls (ESC) together with Water 

Quality Regulations (WQ) 

510 − Floodplain Management Planning Floodplain management plan (FMP) 

520 − Acquisition and Relocation There is only one element 

530 − Flood Protection All as one piece 

540 − Drainage System Maintenance Channel & Debris Removal (CDR) 

610 − Flood Warning Program All as one piece 

620 − Levee Safety Not being analyzed, < 1% participation rate 

630 − Dam Safety Not being analyzed, local credit has < 1% participation rate 





Contextual Control Variables 

Variable Effect on Flood Losses 

Proportion in Floodplain + 

Soil Permeability - 

Slope + 

Precipitation + 

Coastal Surge Events + 

Population + 

Policies in Floodplain + 

Year Built - 

Red indicates statistically significant effect 



Damage Category Mean Std. Dev. Min Max 

Total Damage 2,247,526 97,900,000 0 6,720,000,000 

A-V Zone  1,853,905 84,800,000 0 5,840,000,000 

B-C-D-X 387,395 13,100,000 0 869,000,000 

Total Contents 421,932 17,200,000 0 1,170,000,000 

A-V Zone Contents 324,610 13,900,000 0 949,000,000 

B-C-D-X Contents 93,713 3,227,415 0 212,000,000 

Total Building 1,825,594 80,700,000 0 5,550,000,000 

A-V Zone Building 1,529,295 70,900,000 0 4,890,000,000 

B-C-D-X Building 293,682 9,858,951 0 658,000,000 

n=4848 

Summary of Damage Estimates 



Building and Contents Content Damage Building Damage 

Total A-V B-C-D-X Total A-V B-C-D-X Total A-V B-C-D-X 

330 - - - 

420 - - - - - - 

FRB - - - - - - - 

530 - - 

Activities Significantly Reducing Losses 

Red indicates statistically significant effect 



Building and Contents Content Damage Building Damage 

Total A-V B-C-D-X Total A-V B-C-D-X Total A-V B-C-D-X 

330 $1,162 $1,477 $1,145 

420 $3,147 $2,781 $549 $325 $2,556 $2,294 

FRB $10,114 $7,045 $1,013 $747 $8,215 $5,658 $470 

530 $4,079 $3,212 

Average Dollar Amount Saved  
Per One-Point Increase 



Building and Contents Content Damage Building Damage 

Total A-V B-C-D-X Total A-V B-C-
D-X 

Total A-V B-C-D-X 

330 $110,408 $140,292 $108,809 

420 $547,497 $483,869 $95,441 $56,482 $444,715 $399,146 

FRB $960,817 $669,260 $96,200 $70,927 $780,441 $537,547 $44,640 

530 $416,016 $327,575 

Average Dollar Amount Saved  
Per Jurisdiction  



Elevated Structures 





Open Space Protection 



Conclusions 

Flood protection and structural 
modifications effective with existing 
development. 

Avoidance preferred approach before 
development in SFHA occurs. 

Multiple strategies working in concert that 
will lead to an effective flood management 
program. 



Complementary Research 
Findings 

Integrate flood policies into local plans. 

Adopt setbacks and buffers in mitigation 
programs. 

Build local organizational capacity. 

Consider wetlands a natural flood control 
device. 
 





The Price of Permits: FL 

1 wetland permit = an average of 
$989.62 in added property damage per 
flood. 

Wetland permits = on average, 
$563,451 flood damage/county/year.  

An average of $30,426,354/year for all 
of Florida. 



Complementary Research 
Findings 

Integrate flood policies into local plans. 

Adopt setbacks and buffers in mitigation 
programs. 

Build local organizational capacity. 

Consider wetlands a natural flood control device. 

Pattern of land use change and 
development exacerbating losses. 

Focus on urban form and impervious 
surface. 
 



Land Use & Impervious Surfaces 

* Houston Region 2005 







Future Research 

Effectiveness of participating in the 
CRS (in/out). 

Proximity to floodplain boundary in 
explaining flood losses. 

Drivers for insurance purchase in the 
X Zone. 

Other predictors of flood loss. 
 





Center for Texas Beaches & Shores 

Research supported by the National Science Foundation Grant No. CMS- 0346673 

& the Federal Emergency Management Agency 

http://www.tamug.edu/

