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FLOOD DATA NEEDS
Massachusetts
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Flood Information Needs: ResilientMass Plan

Farms flooding along Connecticut River. 
CBS News Boston, July 2023

March 2010 Flooding. 
Boston.com, March 2010

Identified precipitation-

driven flooding as one of 

the most significant

climate hazards in 

Massachusetts

Low-income and linguistically 

isolated populations are 24% 

and 39% more likely to live in 

areas with the highest 

projected precipitation-

driven flood damage

Select recent Massachusetts flood events:
• March 2010: Widespread eastern MA & RI flooding

• September 2011: Tropical Storm Irene; widespread western MA and VT 
flooding

• January 2018: Widespread coastal flooding

• June 2020: Destructive intense rainfall and flooding, Norwood Center

• July 2023: Thunderstorms cause widespread western MA and VT flooding

• September 2023: Destructive intense rainfall and flooding in Leominster & 
North Attleboro

• July 2024: Remnants of Hurricane Beryl cause widespread western MA and 
VT flooding



Image Credit: NOAA

Flooding Types in MA

Groundwater Rise
• Surface Ponding
• Reduces amount of rain 

needed to cause flooding

Storm Surge Flooding
• Wind-driven
• Exacerbated by tidal 

variations, rising sea levels

River Flooding
• Precipitation-driven
• Exacerbated by high 

groundwater, snow on 
ground during rain 
events, downstream 
water level

Stormwater Flooding
• Precipitation-driven
• Exacerbated by high 

groundwater, snow on ground 
during rain events, 
downstream water level

Compound Flooding
• Where river flooding meets high 

coastal water levels
• Where stormwater meets high 

river or coastal water levels



Flood Information NEEDS: Summary

Erosion caused by flooding at culverted Reservoir 
Brook in Leominster September 11th & 12th, 2023. 
As much as 11" of rain fell in Leominster during 
the event. 

As much as 5.75" of rain fell in Norwood on June 
28th, 2020, inundating the first floor of Norwood 
Hospital. The area is not in a FEMA flood zone.

96% of March 2010 MA flood damage claims 
(18,000+ individual assistance claims; 900+ 
flood insurance claims) were outside FEMA 
100-year floodplain

Flooding Outside of 
FEMA Floodplains

Pluvial (stormwater) flooding 
not represented in existing 

flood maps

• Paper flood maps only
• Flood maps do not account 

for stormwater flooding or 
erosion

MassLive, September 2023

Boston.com, June 2020 Boston.com, March 2010

FLOOD INFORMATION NEEDS
• Up-to-date flood estimates (how much streamflow is a 100-year flood in 2025?), 

mapping, and spatial/GIS data 
• Flood mapping which accounts for all major MA flood types 

• Coastal flooding, river flooding, stormwater flooding, groundwater rise
• Future-looking flood risk (what is the floodplain of tomorrow?)



Flood Information USES: Summary
MassLive, September 2023

Boston.com, June 2020 Boston.com, March 2010

• Land use planning: 
• Where to discourage flood-vulnerable land uses to avoid future 

damages/disruptions? → Mapping
• Design: 

• How to ensure homes, infrastructure, etc. is not more vulnerable to 
future flooding than intended? → Mapping, modeled velocity, modeled 
flood elevation

• Emergency Services: 
• Are conditions becoming dangerous? → Streamflow monitoring and 

inundation forecasting
• Where might emergency assistance be needed in case of a flood? Which 

routes may be inaccessible? → Mapping, inundation forecasting
• Mitigation: 

• Where and how to mitigate flooding? → Mapping, flood models



EXISTING FLOOD RESOURCES
Data and Maps



Existing Data: Hydrologic Monitoring Networks

ADDITIONAL NEEDS
• Additional monitoring sites
• Upgrades in monitoring site technology 

(e.g., continuous measurements (rather 
than daily, monthly) in real time)

• Protecting existing long-term sites from 
nearby development

New and Existing Stream Gage Locations Groundwater Monitoring Locations

How is it used?
• Monitor conditions and identify emerging 

extremes
• Records used to identify long-term trends
• Precipitation and streamflow records 

important to flood model development and 
calibration

Precipitation Monitoring Locations

Blue outlines are drought regions Blue outlines are drought regions Black outlines are drought regions                  



Existing Flood Risk: FEMA Flood Insurance Study (FIS) Mapping

FEMA flood maps are the only 
statewide source of riverine flood 
hazard information
• Approved FIS floodplain maps in 

National Flood Hazard Layer (NFHL) 

• In some counties, Flood Insurance 
Studies (FIS) were created before 
spatial data was part of products
– In these areas, MassGIS has produced approximate 

georeferenced GIS data on paper maps

• Preliminary FIS mapping are available 
in some counties

Berkshire County: 
Approximate digitized 
maps only
FIS update in scoping 
phase

Franklin, Hampshire, Parts of Worcester County: 
Draft FIS update recently completed

Eastern MA, eastern 
Worcester County, and 
Hampden County: Official 
flood mapping available

Preliminary maps available in west Worcester County. 

No floodplain mapped away from rivers, ocean

1

2

3

Data collection, flood 
modelling, and flood mapping

Preliminary Flood 
Insurance Study (FIS) & 

flood map data published

Public review and appeal 
process

FIS becomes effective
FIS flood maps integrated 
in National Flood Hazard 

Layer (NFHL)

How is it used?
• National Flood Insurance Program (NFIP)
• Wetlands Protection Act
• Local ordinances (zoning)
• Land use planning
• Infrastructure design
• Building code
• Suitability scoring
• Statewide flood exposure assessment



Existing Flood Risk: FEMA Flood Insurance Study (FIS) Mapping

FEMA Map Limitations

• FIS mapping serves entire counties, focus on streams and rivers 
above a minimum size

• FEMA floodplain maps exist in all counties, but some are old (early 
1980s) 

• MassGIS has produced approximate GIS/digitized flood map data 
from paper maps from old FIS. Digitized paper maps do not align 
perfectly

• Approximated floodplains from old studies align poorly with real-
world geography

• 1970s hydrography data (where streams are) not always aligned with 
existing streams



Future Flood Risk: Massachusetts COAST Flood Risk Model (MCFRM)

MCFRM data products show 
modeled coastal flooding statewide
• Commissioned by MassDOT & completed 

with EOEEA

• Models coastal flood risk for baseline sea 
level; 1.2 ft increase; 2.4 ft increase; 4.2 ft 
increase

• Data products include future shorelines, 
annual chance of flooding, depth of 1% 
storm, additional values

ADDITIONAL NEEDS
• Updates to incorporate erosion, 

coastal infrastructure in model 
processes 

• River/ocean flood interaction 
(compound flooding)

How it’s used
• Long-term coastal adaptation 

planning
• Land use planning
• ResilientCoasts strategy
• Communicating evolving risks
• MEPA review
• Forward-looking coastal 

infrastructure design
• Sea level rise impact assessment



Future Flood Risk: Local & Regional Stormwater Studies

Local & Regional Stormwater 
Mapping Studies
• Commissioned by municipalities, 

watershed organizations, etc.

• Implemented using various modelling 
methods; level of detail; hydrologic & 
hydraulic processes included

ADDITIONAL NEEDS
• Standardized model, scenario 

approach
• Statewide coverage
• Public data
• Single data access platform

Selected stormwater mapping studies to 
date:
• Charles River watershed
• Mystic River Watershed
• Medford
• Stoughton
• Cambridge
• Canton
• Brockton
• Stockbridge

Selected in-progress stormwater studies:
• Neponset River Watershed
• Worcester
• Leominster

2070 10-year, 24-hour storm Past 10-year, 24-hour storm
Boston.Com, June 2020, Norwood, MA.

How are they used?
• Study and identify drivers of flooding
• Pro-actively identify areas which could become 

newly flood-prone in future climate
• Public flood risk communication
• Identify best locations for green stormwater 

infrastructure
• Stormwater & flood mitigation infrastructure design 

& sizing
• Expand local floodplain ordinance



Existing Data: Documented Past Flood Locations

Documented flooding
• Post-storm surveys 

(MAPC, etc.)

• Hazard Mitigation Plan 
(HMP) locally identified 
flooding GIS data

• NOAA Coastal Storm 
Reporter

• Flood locations surveys

• FEMA repetitive loss 
sites (protected)

• Ongoing Regional 
Planning Agency (RPA) 
effort to consolidate 
identified flood location 
GIS data from HMPs

ADDITIONAL NEEDS
• Consolidated past flooding platform
• Official, MA-wide inland flood reporting tool

• Web resources
• Post-storm activation system and staff

• Seeking funding in next SHMCAP round

How are they used?
• Assessing post-storm damage & 

supporting disaster assistance 
requests

• Identifying flood-prone areas for 
mitigation

• Flood model calibration & validation

Initial compilation of past flood location data, June 2025

NOAA MyCoast King Tide & Coastal Storm Reporter Database



Existing Additional Data/Resources: Scenario-Based Modelling

• Dam Inundation Mapping
– What would be flooded in the event of a dam 

break, overflow, or mis-operation?
– Used by emergency managers and DCR Office of 

Dam Safety during potential dam failure crisis

• National Weather Service (NWS) River 
Forecast Center (RFS) Forecasting/Inundation 
Mapping
– What could be inundated by rivers within the next 

few days or hours?
– Used by forecasters in NOAA flood warning 

system

• MassDOT Asset Flood Modelling
– What is the expected cost of flood damage 

and service disruptions to MassDOT assets 
under future climate change scenarios?

– Used by MassDOT to plan and prioritize 
capital investments

– Oct 2025: Available for far Berkshires only. NWS Flood Inundation Map showing areas inundated at “Action”, 
“Minor”, “Moderate”, and “Major” flood thresholds
Waterbury, VT



Under future higher sea level and precipitation, where could average water table level interfere with 
subsurface infrastructure, cause forest → wetland conversion, or groundwater flooding?

Additional Resources: Groundwater Flood Mapping

As sea level increases, higher coastal 
water levels connect with 
groundwater, expanding the lens of 
salty water below freshwater 
aquifers and causing groundwater to 
rise closer to the land surface

How are they used?
• Long-term infrastructure 

and facility planning
• Conservation and natural 

resources planning

Statewide Data Products
• Depth to groundwater & upper and lower 

bounds of depth to groundwater:
– Present + three future scenarios:
– Higher sea level, more precipitation 

infiltrating soil per year

• Under each scenario, where:
– Groundwater flooding likely
– Groundwater flooding possible
– Subsurface infrastructure impacts likely
– Subsurface infrastructure impacts possible

Baseline: 0 ft SLR; 0% more recharge Moderate: 0.8 ft SLR; 15% more recharge

High: 1.4 ft SLR; 24% more recharge Moderate: 2.0 ft SLR; 32% more recharge



RESOURCES UNDER DEVELOPMENT
Data and Maps



Flood Data Under Development

• State initiatives
– Projected Precipitation and River 

flood flows (2026)
• Platform: ResilientMass Climate 

Projections Dashboard

– Modeled Pluvial and River Flood 
Mapping Online Platform (funding 
ends 2027)

• Platform: Web Flood Map Library 
Platform

• Federal initiatives
– NWS-RFC Forecast/Inundation 

Mapping (in MA: October 2026)

– FEMA non-regulatory products 
(timeline for MA: TBD)

Intended uses
• Land use planning
• Climate-informed infrastructure and building 

design
• Flood mitigation investments

River & Pluvial Flood Map Platform



River & Pluvial Flood Maps: Proposed Timeline

Phase 1: Approach
• Convene expert advisory group & user focus 

groups
• Refine approach and design of end products
• Select pilot watershed

Phase 2: Pilot
• Conduct flood mapping in pilot 

watershed
• Develop web platform/tool
• Populate tool with pilot watershed 

flood maps & models
• Collect user feedback 

WE ARE HERE

April 
2024

January
 2026

September
2026

October
2024

January 
2025

March 
2027

Phase 3: Statewide
• Expand flood mapping statewide*
• Refine tool based on feedback
• Populate web tool with flood maps & models

• Pluvial & riverine flood mapping under future 
climate scenarios, multiple design events & 
antecedent conditions

• Publish model specifications 
• Hydraulic model downloads
• Spatial (GIS) data downloads *As much as feasible within budget and timeline



River & Pluvial Flood Maps: Pilot Locations



Mapped pluvial flooding in Charlemont, MA
(DRAFT) 

River & Pluvial Flood Maps: Pilot Results



CURRENT USE CASES
Data and Maps



How Data are Used: Climate Resilient Design Standards tool

• Purpose: Climate risk screening & design 
recommendations

• Will project be exposed to climate hazards 
during its lifetime?

• How sensitive is project to climate hazards? How 
critical is it that project maintain functionality?

• What design parameters, values should project 
be designed for?

• Gaps:

• Different levels of data available to support tool’s 
core functions on each climate hazard

• Current uses

• Informs "climate smart" capital planning 
and procurement (A&F CIP planning)

• Provides climate hazard exposure ratings for 
MEPA Resiliency Policy on ENFs

• Provides a unified planning and design support 
tool that state agencies can use to administer 
grant programs (MVP, CZM, etc.)

Where and what 
is project?

Exposure Scores for project site & Risk Ratings for each asset
 

Preliminary design 
recommendations

Tool: What is project’s exposure to climate hazards?



How Data are Used: Additional Projects

• Flood data applications
– MA Climate Science Report (2026)

• Will summarize existing MA climate-informed flood data and discuss MA needs for 
climate-informed flood data

– MA Climate Change Assessment (2022; 2027)
• Will use flood data to assess flood impacts under future climate scenarios

– Resilient Infrastructure Standards (2026)
• Project in contracting phase to develop engineering-format design guidance which 

accounts for climate change.

– MA Building Code Study (2026)
• Conducting a benefit/cost analysis of various potential updates to the State Building 

Code related to floodplains

– Flood Disclosure in Environmental Bond Bill
• Requires residential property owners to disclose past flooding to prospective tenants 

and buyers
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