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 Made landfall through Yabucoa on September 20th, 2017 as a Cat 4 hurricane with sustained winds of 155 

mph (NWS). 

 Unprecedent atmospheric event in the Caribbean.  

 Triggered a variety of hazard research and data (academic sector and government agencies).

• USGS High Water Marks

• FEMA Mitigation Assessment Team (MAT) Reports

• FEMA Advisory Base Flood Elevation (ABFE) Products.

HURRICANE MARÍA
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FEMA ABFE PRODUCTS

3

 After large storms, FEMA performs assessments to determine the accuracy of the effective 1% annual 

chance flood. 

• Age of analysis 

• Coverage of analysis

• Models used in analysis

 ABFE Products are used to determine stronger construction parameters within the floodplain.

 They are not used to determine flood insurance rates. NFIP still determines those. 

 ABFE maps have been created recently for New York and New Jersey after Sandy and US Virgin Islands and 

Puerto Rico after Maria and Irma.



CONSIDERATIONS
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Coastal

 Work performed 2006-2008, effective 2009.

 Data acceptable but could be improved.

Riverine

 Approximate studies date to early 1980s (~500 miles). 

 Detailed studies date from early 1980s to late 2000s   (~500 

miles).

 Data considered to be outdated.

In many areas the flooding and erosion exceeded what is shown 

on FIRMs.

FIRM

ABFE



GEOGRAPHIC SCOPE



COASTAL ABFE PRODUCTS
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:

 New 1-percent-annual-chance coastal floodplain boundaries, delineated to the latest topographic 

information.

 LiMWA lines and Coastal A Zone areas based on the 1-percent-annual-chance flood event.

 New 0.2-percent-annual-chance coastal flood zones and floodplains with elevations for critical facility 

guidance.

 LiMWA lines and Coastal A Zone areas based on the 0.2-percent-annual-chance flood event.

 Identification of areas vulnerable to storm erosion.

 Long-term erosion setback lines for 30-year and 60-year erosion areas.

 New stream floodplains and elevations for both the 1-percent- and 0.2-percent-annual-chance levels.



SUMMARY

OF DATA



COASTAL ANALYSIS DETAILS

 1% Annual Chance Flood Elevation

 Analysis results from 2009 Effective Study were delineated over 2017 USGS LiDAR

 ABFE analysis include wave setup developed in 2D model environment, to more efficiently develop floodplain 

boundaries

 1% LiMWA developed and included with ABFE mapping

 Depicts the limits of the ‘Coastal A Zone’

 Based on the results of the 2009 Effective Study

 0.2% Annual Chance Flood Elevation

 Statistical analysis incorporated 37 historic storms to develop new overland wave hazard for generation of BFEs

 0.2% LiMWA developed and included with ABFE mapping



COASTAL FLOOD ZONES



1% LIMWA



 Long-term Erosion

 30 and 60-year zones 

 LiDAR Based, using 2000 vs 2016 comparison

 Developed risk classifications along shoreline:

 Negligible, Low, Moderate, High, Severe

 Storm-induced Erosion

 Based on visual inspection of pre vs. post-storm 
imagery

 Areas of storm-induced erosion potential

 Identified from effective FIS and available as layer in 
ABFE mapping

COASTAL EROSION PRODUCTS



COASTAL EROSION PRODUCTS



SUPPORTING RECOVERY USING ABFE PRODUCTS
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 Determining increase in 1% annual flood territorial footprint.  
• 20% increase in the floodplain (74.25 mi²)
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 Determining increase in 1% annual flood territorial footprint. 
• Increase by municipality

SUPPORTING RECOVERY USING ABFE PRODUCTS
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 Identifying critical facilities within the floodplain. 
Figure 2

Figure 3

Figure 1

Figure 4

SUPPORTING RECOVERY USING ABFE PRODUCTS
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Figure 1: Power Plants Figure 2: Electrical Substations

SUPPORTING RECOVERY USING ABFE PRODUCTS
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 Identifying critical infrastructure threatened by coastal erosion.

Figure 2Figure 1

SUPPORTING RECOVERY USING ABFE PRODUCTS
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 Identifying neighborhoods within the floodplain. 

 Identifying bridges within the floodplain.

SUPPORTING RECOVERY USING ABFE PRODUCTS



VIRTUAL TOOL: FEMA
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https://gis.fema.gov/

PuertoRicoABFEs/

https://gis.fema.gov/PuertoRicoABFEs/
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ABFE LANDING PAGE

http://cedd.pr.gov/fema/

http://cedd.pr.gov/fema/


VIRTUAL TOOL: PUERTO RICO PLANNING BOARD
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http://cedd.pr.gov/fema/

http://cedd.pr.gov/fema/


ADVISORY DATA AND PRODUCTS QUICK GUIDE & STORY MAP
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WHAT’S MY BFE TOOL
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 Data Availability

 Effective and advisory modeling data/products available for download and use

 Additional flood frequencies included in model data (10%, 4%, 2%)

 Historical model runs can be extracted and used

 Incorporation of advisory products into coastal construction guidance/standards

 Erosion products can be used to inform setback limits

 FEMA Recovery Advisories available 

 RA2 – Siting, Design, and Construction in Coastal Flood Zones

 RA4 – Best Practices for Minimizing Flood Damage to Existing Structures

 Enhancement of Existing Data

 Advisory products provide initial assessments of key data, but can always stand to be improved upon

GOING FORWARD


