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• Widely used models 

 

Flooding and Land Use Planning, April 26, 2010, Westchester County Center, White Plains, NY 

Archived File - May Not Be ADA Compliant



Agenda 

• FEMA & Local Communities Roles 

and Responsibilities 

• Common terminology 

• Flood Hazard Mapping 

• Widely used models 

 

Flooding and Land Use Planning, April 26, 2010, Westchester County Center, White Plains, NY 

Archived File - May Not Be ADA Compliant



FEDERAL EMERGENCY MANAGEMENT 

AGENCY (FEMA) 

• History 

• Current Role 

• National Flood Insurance 

Program (NFIP) 
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FEMA Roles  

• Regional Offices 

– Assist the state NFIP coordinating agencies 

– Assess community compliance with NFIP criteria 

– Mapping/Review and adapt new maps and data 

• Mitigation Directorate 

– Set national policy for floodplain regulations 

– Research floodplain construction practices 

• Federal Insurance Administration 

– Set flood insurance rates and establish coverage 

– Monitor applications and claims 
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How NFIP Works 

• Managed by Mitigation Directorate 

• Governed by Title 44 of the Code of Federal Register 

(CFR) 

• Mandatory insurance for buildings in flood hazard 

areas to receive federal aid, disaster assistance, and 

loan from federally insured banks 

• Mutual agreement between 

Federal Government The Community 

Federal Guarantied  

Flood Insurance 

Regulate Development in 

Mapped Floodplain 
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Community Roles 

A government body with statutory authority to 
enact and enforce development regulations 
– Adopt and enforce FPM ordinance 

– Issue or deny floodplain development/building 
permit 

– Estimate flood elevations that were not 
determined by FEMA 

– Require residential structures to be elevated at or 
above the 100-year flood elevation (BFE) 

– Conduct field inspections and cite violations 

– Establish variance procedures 

– Advise FEMA when map updates are needed 
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Floodplain Definition 

“The floodplain is defined as the flat 

bordering a stream, constructed by the 

river in the present climate and inundated 

during periods of high flow”  

– Luna Leopold 
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100-yr flood or Base flood 

• 100-yr (base) flood: “1% chance of 
occurring in any given year.” 

– One could experience “100-yr flood” two 
times in the same year, two years in a row. 

– During a 30-yr mortgage a house: 

• Located in 100-yr floodplain, has a 26% chance of 
being hit by a 100-yr flood.  

• Has 1-2% chance of catching fire. 

• Is 27 times more likely to experience a flood than 
having a fire.  
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Floodway 

FLOODWAY 

1 FT MAXIMUM  

SURCHARGE 

The floodway is the stream channel and that 

portion of the floodplain that must remain open 

to permit the passage of the 100-yr flood. 
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Flood study terminology 
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Flood Hazard Area Mapping 

• FEMA is responsible for 

conducting flood studies and 

produce maps 

–Flood Insurance Studies (FIS) 

–Flood Insurance Rate Maps 

(FIRMs) 
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FLOOD INSURANCE STUDY (FIS) 

- A flood insurance study (FIS) is a compilation 

and presentation of hydrologic and hydraulic 

determinations made for specific water 

courses within a municipality. 

- The FIS delineates flood hazard areas and 

establishes flood elevations thereby serving 

as the basis for regulating floodplain 

development and providing flood insurance. 
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FLOOD INSURANCE STUDY (FIS) 

• Appraises a community's flood problems 

• Estimates flood flow frequency 

• Establishes flood elevation profiles 

• Plots floodplain boundaries 

• Provides data to delineate floodways 

• Establishes insurance risk zones 
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Flood Insurance Rate Map (FIRM) 

• Is used to: 

– Identify Special Flood Hazard Areas (SFHA) 

– Identify the location of a specific property 

– Estimate flood elevation at a specific site 

– Determine the location of the floodway 
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FIRM Zones 

Zone A The 100-year floodplain. There are six types of A zones: 

 

A : Approximate floodplain; No base flood elevations (BFE) are determined. 

AE: Base floodplains where BFEs are determined. 

AO: Base floodplain with sheet flow, ponding, or shallow flooding. Base flood 

depths are provided. 

AH: Shallow flooding base floodplain. BFEs are provided.  

A99: Area to be protected from the base flood by levees or Federal Flood 

Protection Systems under construction; No BFEs 

AR: The base floodplain that results from the decertification of a previously 

accredited flood protection system that is in the process of being restored to 

provide a 100-yr or greater level of flood protection. 

Zone V and VE V: The coastal areas subjected to wave action; No BFEs 

VE:  The coastal areas subjected to wave action; BFEs are provided 

Zone B and Zone 

X (Shaded) 

Area of moderate flood hazard, usually the area between the limits of 100-, 

and 500-yr floods.  

Zone C and Zone 

X (Unshaded) 

 

Area of minimum flood hazard; Usually depicted above 500-yr flood level. 

Zone D Area of undetermined but possible flood hazards. 
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FIRM Zones 

• Approximate Flood Areas 

– Approximate methods are used  

– BFEs are not determined 

• Detailed Flood Areas 

– Detailed methods (analysis, models) are used 

– BFEs and velocities are determined 
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Hydrologic Models  

• Hydrology 

– Determination of 
amount of water at 
a given location 

– Hydrologic analysis 
determines flood 
flows and 
frequencies (1-yr 
flow, 100-yr flow 
etc) 
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HEC-1/HEC-HMS Models 

• Input includes 

– Precipitation 

– Soil Conditions  

– Impervious Areas 

– Storage Areas 

• Output Includes 

– Flow Hydrograph  

– Peak Flows 
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Hydraulic Models  

• Hydraulics 
– Determines 

flood 

elevations 

– Determines 

floodway 
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HEC-2/HEC-RAS Model 

• Computes flood 
depths and velocities 

– Input includes: 

• Flows 

• Stream Geometry 

• Boundary Condition 

• Roughness 
Coefficients 
(Manning’s n etc) 

– Output Includes: 

• Flood depths 
(Profiles) 

• Flow velocities 

 

HEC MODEL 
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Storm Water Management Model (SWMM) 

• SWMM is EPA tool 

– Available in the public 
domain 

– Both pipe and open 
channel hydraulics 

– Versions of  
SWMM Info works 

– 2D Model 
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EPA - SUSTAIN 

• Placement of 
BMPS 

• Interface using 
ArcGIS 

• Available in the 
public domain 
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