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● Current status of FEMA flood maps using 1D modeling
● Future flood maps 

○ 2D modeling

○ FFRD and probabilistic modeling

○ Simplified conceptual models

● R-CRAB status and the case against freeboard methodology
● Higher Standards Floodplain options 

Agenda



1D Mapping Tranche
County Age (years) Riverine Effective Date
Calvert 14 Dec 2011
Anne Arundel 13 Oct 2012
Cecil 12 July 2013
Charles 12 Sept 2013
Garrett 12 Oct 2013
Talbot 12 Aug 2013
Kent 11 June 2014
Queen Anne’s 11 Nov 2014
Caroline 11 Jan 2015
Somerset 11 March 2015
Dorchester 11 May 2015
Carroll 10 Oct 2015
Wicomico 10 Aug 2015
Worcester 10 July 2015
Harford 9 April 2016
Prince Georges 9 Sept 2016
Washington 8 Aug 2017
Allegany 5 April 2020
Baltimore City 4 June 2021
Baltimore County 2 Nov 2023
Frederick 2 Aug 2023
Saint Mary’s 1 May 2025
Montgomery TBD
Howard Fall 2026

Presenter Notes
Presentation Notes
Dave Guignet’s work over 15 years.  
He updated all the Counties in Maryland using 1D models, and exceeded the FEMA standard.  The benefits of his decision for model backed A zones will be apparent later in this presentation.
Of note, FEMA funding for final mapping in Montgomery did not through in FFY25 as expected.  



Advancement to 2D

1D Models

• Unidirectional flow 

• Low computational 
requirements

• Computes at each cross section

2D Models

• Flow direction is computed

• Equations are applied in 2 
dimensions

• Uses a 2D mesh to ‘see’ terrain

Presenter Notes
Presentation Notes
All new FEMA mapping will utilize 2D models.  They do a better job in complex areas.  
The next tranche of FEMA map updates will use 2D models. MDE is also persuring watershed studies that will use 2D models.   
15 years ago, 1D model output was a DOS file with data at each XS.  



2D Mapping

Presenter Notes
Presentation Notes
In many ways, the user experience is easier for a 2D model. Also, we can do more with the resultant output.  






Future of Flood Risk Data (FFRD)

FFRD Approach – Probabilistic Modeling
Probabilistic flood hazard modeling 
means running thousands of flood 
simulations with real-world storm 
data.

This allows engineers to quantify 
uncertainty.

It also enables graduated flood 
hazard data, which provides richer 
risk information to stakeholders.

https://www.hec.usace.army.mil/confluence/hecnews/spring-2023/fema-s-future-of-flood-risk-data-initiative

Presenter Notes
Presentation Notes
FEMA began this initiative a few years ago and my understanding is that it is still being funded.  

The Future of Flood Risk Data is FEMA’s effort to modernize the way that flood hazard and flood risk data is created and delivered to the public. Instead of showing floodplains with a single line on a map, FFRD is a move toward probabilistic analysis which will show how likely flooding is and how bad it could be. This is where the FFRD starts to differ from the traditional approach.

Instead of simulating a single design event, probabilistic flood hazard modeling involves running thousands of flood simulations, driven by real‑world storm data.
By doing that, uncertainty with conservative assumptions will not be hidden in the fine print – instead, FEMA will be able to quantify uncertainty directly. 

Another key shift is in how the results are communicated. Rather than producing a single floodplain boundary, probabilistic modeling generates graduated flood hazard information. That means flood risk varies continuously across the landscape instead of switching on or off at a line.

This type of output will provide much richer risk information – because it shows not just where flooding might occur, but how likely it is and how severe it could be.




Future of Flood Risk Data (FFRD)

https://www.hec.usace.army.mil/confluence/hecnews/spring-2023/fema-s-future-of-flood-risk-data-initiative

Presenter Notes
Presentation Notes
Stakeholders will be able to see the full range of risk and will be able to determine their level of acceptable risk, instead of being handed the 1% annual chance floodplain.  

FEMA says that FFRD is meant to be about supporting smarter, risk-informed actions – like where to build, what to protect, and how to invest in mitigation before disasters happen, 

however I will wait to see if they meet this goal.  



Simplified Conceptual Models

• For profit, proprietary flood analyses and models

• User has limited or no legal rights to inspect the 
details of the analyses or to modify those details

• Ex. First Street Flood Factor, Fathom, Stantec Flood 
Predictor, etc. 

Presenter Notes
Presentation Notes
Lets start by remembering that FEMA flood analyses for the NFIP are considered non-proprietary flood analyses, meaning users have broad rights to review, rerun, duplicate, or dispute the data at all levels of the analysis. These models use publicly available standards, guidelines, and processe.

Recently, there have been a few options for flood maps from the private sector.  These proprietary models lack the rights we associate with FEMA maps, meaning that if your house is shown as flooding in a proprietary model, you don’t have an avenue for recourse.  





Simplified Conceptual Model Investigation

Presenter Notes
Presentation Notes
We recently completed an investigation into a few of these proprietary simplified conceptual models.  We compared the vendors in 4 diverse areas of the state to baseline models that we trusted.  



Simplified Conceptual Model Investigation

Base Model Vendor 1 Vendor 2

76% 68% 61%

Presenter Notes
Presentation Notes
Investigation results were quite revealing.  Most of the vendors had around 50% overlap with our base models.   



● Current status of FEMA flood maps using 1D modeling

● Future flood maps 
○ 2D modeling

○ FFRD and probabilistic modeling

○ Simplified conceptual models

● R-CRAB status and the case against freeboard 
methodology

● Higher Standards Floodplain options 

Agenda



R-CRAB current mapping

12

Presenter Notes
Presentation Notes
Dave is retired
FFRMS
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Presenter Notes
Presentation Notes
Sligo has a narrow floodplain with development right up to it
over 5 sq mi DA
Heavy residential
Over 40% impervious
11% forested
Slope ~0.007

Point out 500-yr floodplain mapping – 1D model, XSs, 100-yr is the one that is reviewed, 500-yr is a bonus product



Sligo Creek near Wheaton, MD
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To reach the R-CRAB elevation, the flow would need to be 5x 
the 100-yr flow. This is approximately the 5,000-yr event.

Presenter Notes
Presentation Notes
Upstream, less than 1 sq mi DA
Same as previous XS (Heavy residential, Over 40% impervious, 12% forested, Slope ~0.008).  
The difference is the valley shape.  



Tom’s Creek at Emmitsburg, MD
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This is approximately the 130-yr event.

Presenter Notes
Presentation Notes
Primarily forested and agricultural with pockets of development (Emergency Management Institute)
6% impervious
70% forested
Slope ~0.002 in this part of the stream, but upper parts of watershed as steep as ~0.02
Toms has a wider (over thousand feet) floodplain with less encroachment.



● Current status of FEMA flood maps using 1D modeling
● Future flood maps 

○ 2D modeling
○ FFRD and probabilistic modeling
○ Simplified conceptual models

● R-CRAB status and the case against freeboard methodology

● Higher Standards Floodplain options 
○ Physical features (Vermont approach)
○ 500-yr floodplain
○ Newly mapped statewide floodplain
○ New flood standards without a map
○ Watershed studies

Agenda



High Standards Floodplain Options
Option 1: Physical Features

example: Vermont’s river corridors approach is based 
on stream restoration concepts

Pros:  accounts for river migration, conservative
Con: still requires statewide mapping or technical 

analysis of every project

Presenter Notes
Presentation Notes
Their approach requires significant field work for mapping and individual projects.  
We talked about the impact of valley shape earlier in this presentation – the Vermont approach recognizes the impact of valley shape and has designed their approach to capture those differences.  
MD valleys aren’t always so confined.



High Standards Floodplain Options
Option 2:  FEMA 500-yr floodplain

Pro:  already mapped by 
FEMA in many areas of 
MD

Cons: not mapped 
everywhere (A zones and 
upstream), may not meet 
goals



High Standards Floodplain Options
Option 3:  New Statewide Floodplain

Many approaches available. Could limit to where we 
already have models ($) or map statewide ($$$)

Pro:  could tailor to desired recurrence interval, or 
account for climate change

Con: expensive ($6M-$20M depending on scope) and 
not supported by FEMA



High Standards Floodplain Options
Option 4:  Flood standard with screening tool

Coast Smart could adopt an approximate floodplain or a 
threshold – any project within the parameter would 
requires technical review

Pro:  No upfront cost to map

Con: would require engineering staff to review every 
project (funding agencies and CH are not capable of 
this review)

Presenter Notes
Presentation Notes
Screening tool could be Fathom floodplain (we are purchasing 500, 750, and 1000 yr maps)
Threshold could be within 200 ft of the 100-yr floodplain
Puts the onus on the design engineer



High Standards Floodplain Options
Option 5:  Higher standards in SHFA

Focus on siting requirement in existing floodplain

Pro:  No cost to map, could be managed with existing 
staff

Con: may not meet goals

Presenter Notes
Presentation Notes
CS was forward looking when the design guidelines put siting requirements ahead of design requirements. Simply including these in the Riverine 100-yr floodplain would be an improvement over FEMA minimum requirements.



High Standards Floodplain Options
Option 6:  Watershed studies

2D models, flood risk assessments, and flood management 
plans that will provide targeted higher standards for 
the watershed

Pros: confidence behind decisions due to reliable mapping, 
would align priorities and initiatives 

Cons: requires funding ($300k-$500k per watershed),      
not statewide

Presenter Notes
Presentation Notes
Funding is less than the statewide map development



Higher Standards Floodplain Options
1. Physical features (Vermont approach)

Pros: accounts for river migration, conservative
Con: requires statewide mapping or project technical analysis

2. FEMA 500-yr Floodplain
Pro: already mapped by FEMA in many areas of MD
Cons: not mapped everywhere, may not meet goals

3.  New Statewide Floodplain
Pros: could tailor to desired recurrence interval, account for climate change
Con: very expensive and not supported by FEMA

4.  Flood Standard with screening tool
Pro: No upfront cost to map
Con: new PINs for engineering staff to review every project 

5. Higher Standards in 100-yr floodplain
Pros: No costs for mapping or technical reviews 
Con: May not meet goals

6. Watershed Studies
Pros: reliable mapping, alignment of priorities and initiatives
Cons: not statewide, expensive
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