What Is a Floodplain Map? 

And Why Does It Need to Be Updated?

By Michael Flamang

The federal government is currently updating Belmont’s 20-year-old floodplain map, a move that will have important consequences for local residents, businesses, and future developers. This mapping is not a random event; the federal government has been identifying flood-prone areas for over 35 years. 

In 1968, Congress set up the National Flood Insurance Program (NFIP) to help people recover from the effects of floods. Private insurance companies were unwilling to write policies to protect people who lived in flood-prone areas, so the NFIP took on the underwriting of flood insurance and the subsidizing of flood-insurance policies. 

In support of the NFIP, the Federal Emergency Management Act (FEMA) has identified Special Flood Hazard Areas (SFHAs) across the country. An SFHA is defined as the land that would be inundated by a flood with a 1% chance of occurring in any given year. This 1% flood is the familiar “100-year flood.” We’ve all heard the lines like “In 1972, the water got to the top steps of …” 

SFHAs are determined by a comprehensive flood-hazard assessment commissioned by FEMA and conducted by engineering consultants who specialize in hydrology. To find the SFHAs in a given area, you can consult the appropriate Flood Insurance Rate Map (FIRM). FIRMs are available for viewing on FEMA’s web site: go to www.fema.gov and click on Flood Map Store. 

To determine a flood-hazard area, engineers use statistical analyses of records of river flow, storm tides, and rainfall; floodplain topographic studies; and hydrologic and hydraulic analyses. A flood-hazard assessment covers areas subject to flooding along rivers and streams, along coastal areas and lakeshores, and in shallow flooding areas. 

Many factors influence the flood-mapping process. Even something that should be simple to measure, like rainfall, presents challenges. For instance, where was the rain gauge located in relation to the study area? During Hurricane Ivan in 2004, one township in Northampton County, Pennsylvania, measured 5 inches of rain in 24 hours. On the same day, in another corner of the same county, weather watchers stopped measuring at 10 inches when rain gauges flowed over. We often see similar weather patterns in New England. Other factors, like soil permeability (which measures how readily water can seep through the soil), are much more complicated. 

To interpret the data, scientists from many disciplines have developed computer models for predicting flood elevations, making it possible to assess impacts that would otherwise be costly and difficult to measure. Scientists can now test hypothetical rainfall events by inputting values for rainfall (such as inches of rainfall and duration of storm) and soil permeability as well as for the contours of the land over which the water is flowing. The computer will then calculate the elevation that water flowing over the land would reach during that hypothetical rainfall event. 

As computing power has grown, so too has the sophistication of models. Computers can now model catastrophic storm events and predict the effects in seconds. While the computing time has been reduced, one step in the modeling process cannot be cut short: model setup and calibration. The modeling team has to research flood records, talk to people in the area being modeled, and make measurements in the field. Once the model has been set up with the appropriate data, its predictions must be compared to historical records (such as locations known to have flooded under certain storm conditions). If the predictions do not match the actual flooding data, then assumptions made in the model are modified to bring it in line with the real-world event. The model is tested after each calibration by comparing its predictions to one or two other sets of flooding data collected in the past. When the model accurately matches the flooding data, then it can be used to make predictions. This time-consuming testing process must be performed diligently to ensure that the model’s results are trustworthy. 

Belmont’s FIRM has an effective date of June 15, 1982. Considering the effort and time needed to produce a floodplain map, the data upon which it was based may be as much as 10 years older than that. Since that time, there has been considerable development around Alewife Brook, which has in turn affected the floodplain in Belmont. For these reasons, the map is currently being revised. FEMA has contracted with several engineering firms to update the maps. The Michael Baker Corporation of Alexandria, Virginia, handles public requests for FIRM revisions and information, but companies with regional expertise do the local studies for flood-insurance maps. In Massachusetts, efforts to update FIRMs are directed by the Commonwealth’s Department of Conservation and Recreation.

- Mike Flamang is  an environmental engineer and Belmont resident 

