
January 27, 2022

Federal Emergency Management Agency
Docket ID: FEMA-2021-0024

Re: Request for Information on the National Flood Insurance Program's Floodplain
Management Standards for Land Management and Use, and an Assessment of the
Program's Impact on Threatened and Endangered Species and Their Habitats

To whom it concerns:

We greatly appreciate your solicitation of public comments regarding the National Flood
Insurance Program (NFIP). We are encouraged by this opportunity to improve floodplain
management standards, especially as climate change is only increasing the threat of flooding.

The Woodwell Climate Research Center (“Woodwell”) is a scientific research organization that
works with a worldwide network of partners to understand and combat climate change. We bring
36 years of experience with societal-scale policies and solutions for decision-makers to take
action.

Woodwell’s Risk Program models climate change hazards and related socioeconomic impacts to
help develop a more resilient society. The most common hazard we model is flooding, and
Woodwell has created a world-class flooding model. We have coupled a 2-dimensional hydraulic
model, LISFLOOD-FP, with the Environmental Protection Agency’s Stormwater Management
Model (SWMM) to dynamically simulate flooding between the surface and stormwater system
(Bates et al., 2000). We collaborate with a wide range of partners on our flood analysis and
policy work, including national, subnational, and local governments, nonprofit organizations,
universities, and private sector companies. Woodwell is also a member of the American Flood
Coalition.

Question 4: How can the NFIP take a more risk-informed approach defining flood hazard?

Currently, the NFIP’s minimum requirements for Special Flood Hazard Areas (SFHAs) are set
by the base flood, defined as a 100-year flood. However, climate change is exacerbating the risk
of flooding across the United States, a hazard that is already the costliest and deadliest natural



disaster in the country (Kousky et al., 2020). Climate change is altering the probability
thresholds that we previously have used to set the appropriate level of risk. For example, the
1-in-1,000 year May 2010 rainfall event that occurred in Nashville, TN is expected to double in
likelihood by 2050 and triple in likelihood by 2080, under a fossil-fuel intensive development
projection, according to an analysis done at Woodwell (See Figure 1). In Decorah, IA and
Chelsea, MA, the present 100-year rainfall event will be a 1-in-28 year event and 1-in-34 year
event, respectively by 2050. In Decorah, the 500-year rainfall event will become a 1-in-103 year
event by 2050 and a 1-in-68 year event by 2080 (Woodwell, 2020; Woodwell, 2021). Such
intensification of extreme rainfall will undoubtedly expand SFHAs. To accurately prepare
communities for increased flood risk as a result of climate change, SFHAs’ base flood
requirement should be defined as a 500-year flood.

Figure 1. The future return period of the historical (1996-2025) 1-in-100 year (right) and
1-in-1000 year (left) two-day precipitation events for the mid-21st century time period
(2036-2065) (top) and the late-21st century time period (2066-2095) (bottom) assuming an
RCP8.5 scenario. The Cumberland River watershed that is located in Tennessee and Davidson
County is outlined for reference. Maps by Carl Churchill, Woodwell Climate Research Center.

During extreme flood events, a large portion of flooding occurs outside of SFHAs. For example,
when Hurricane Harvey hit in 2017, about 75% and 50% of damaged residential buildings in



Houston were outside of the 100-year and 500-year FEMA flood extent, respectively (Pralle,
2017). Similarly, in 2012, when Hurricane Sandy made landfall in New York City; half of the
buildings damaged were not in FEMA flood zones (Pralle, 2017). As a result, many are left
unprotected because flood insurance uptake is low outside of SFHAs (Altmaier et al., 2017).
Because FEMA flood maps often underestimate true flood risk, SFHAs need to be expanded to
the 500-year floodplain to reduce the perception people may have that outside of the 100-year
floodplain, flood risk is minimal.

Woodwell acknowledges that updating the SFHAs’ based flood requirement would significantly
increase the number of homeowners that would be required to purchase flood insurance.
Therefore, we suggest that a study be completed to understand the implication it would have on
equity, environmental justice, economic burdens. We believe, however, that the costs would be
greatly outweighed by the benefit of more Americans being prepared for flooding risk.

Question 11: Should States and/or local governments be required to establish minimum
flood risk reporting requirements for sellers and lessors as a requirement for sellers and
lessors as a condition of participation in NFIP?

Yes, Woodwell believes that sellers and lessors should be required to report flood risk. A
reporting requirement would greatly improve protection for renters, who often never learn about
their potential flood risk (as opposed to homeowners that would learn from buying the house and
being required to purchase flood insurance with a federally-backed mortgage). As a result,
renters have a low uptake for the appropriate insurance and do not qualify for state or federal aid
(Heiman, 2021). When flooding does occur, renters, who are disproportionately low-income
earners, have little to no safety net (Harvard Joint Center for Housing Studies, 2020). Woodwell
believes that any lease or home purchase agreement should state the flood zone(s) the
property is located in, without obfuscation. The agreement should also state whether the
property suffered any flood damage or is associated with a flood insurance policy.

Question 12: Should FEMA base any NFIP minimum floodplain management standard
changes on future risk and specifically on projections of climate change and associated
impacts, such as sea level rise?

Yes, Woodwell strongly believes that FEMA should update NFIP to consider future risks
associated with climate change. As mentioned previously, extreme precipitation is expected to



intensify significantly. Created with data from a regional climate model, Figure 2 shows the
future return period of the 1-in-100 year event estimated for 1971-2000 in two future periods:
2021-2050 and 2050-2080 assuming a fossil-fuel intensive development projection. The vast
majority of the continental United States will experience the 100-year event with much more
frequency throughout the 21st century, causing an expansion of the 100-year and 500-year
floodplain. Currently, Flood Insurance Rate Maps are out of date, they do not cover all of the
United States, include a limited number of flood types, and they do not consider climate change.
If projections of climate change are not included in NFIP floodplain management standards,
FEMA flood maps will continue to underrepresent the true flood risk in an area, especially since
flood maps are consistently more than five years old (Office of Inspector General, 2017).
Floodplain managers and local officials around the country rely on standards set by FEMA to
make infrastructure, development, and resilience decisions; they need to be equipped with the
most up-to-date science.

Figure 2. Future return period for the historical (1971-2000) 1-in-100 year rainfall event in two
future periods: 2021-2050 (left) and 2051-2080 (right) assuming an RCP8.5 scenario. Maps by
Carl Churchill, Woodwell Climate Research Center.



Finally, we acknowledge that recognizing the actual cost of flood risk will disproportionately
impact low-income and minority households, which are often situated in the highest risk areas.
However, delaying action to account for these high risks will make it more difficult for
communities to take action. While Woodwell does not specialize in environmental justice
research, we suggest findings from scholars, such as Pralle, 2017 and Tubridy et al., 2022, who
suggest creating grants for low-income homeowners to improve flood resilience and establishing
a co-production approach for managed retreat when needed, respectively.

If you have any questions about our comment or would like any additional information, please
contact me at the email listed below.

Very truly yours,

David McGlinchey
Chief of External Affairs
Woodwell Climate Research Center
dmcglinchey@woodwellclimate.org
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