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Middle Atlantic 
River Forecast Center

Forecast Services for Floods and Droughts

Potomac River Conference:  Sep 9, 2026
Dr. Seann Reed, Development and Operations 

Hydrologist

https://www.commerce.gov/
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Outline

● Flood and drought statistics in our region
● MARFC products
● Recent enhancements
● Verification

https://www.commerce.gov/
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Rappahannock

Appomattox

Passaic

Raritan

NWS River Forecast Points in the Potomac Basin

https://www.commerce.gov/
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Number of Observed Floods 1970-2020

Minor Minimal or no property damage but some 

public threat (e.g. inundation of roads)

Moderate Some inundation of structures and roads, 

some evacuations and movement of 

property to higher ground

Major Extensive inundation of structures and 

roads, significant evacuations of people or 

movement of property to higher ground

NWS Flood Categories

https://www.commerce.gov/
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203, 10/1991

223, 1/1999 227, 3/2002

209, 3/2003

267, 3/2015

209, 12/2022

236, 3/2026

Includes the entire MARFC Area; *Only locations with records for the entire period are included.

https://www.commerce.gov/
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MARFC  Products

• Precipitation departure maps
• 3-day deterministic forecasts
• 10-day probabilistic forecasts
•90-day probabilistic forecasts

https://www.commerce.gov/
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● Thousands of 

gages are 

considered.

● Gage quality 

tracked over the 

long-term and 

during events.

MARFC Quality Controls Rainfall Gages Each Day 

https://www.commerce.gov/
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Precipitation Departure Maps Popular for Partners 

Interested in Drought (www.weather.gov/marfc)

https://www.commerce.gov/
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River Forecast Graphics: water.noaa.gov:  

3-day deterministic

10-day probabilistic

90-day probabilistic

https://www.commerce.gov/
http://water.noaa.gov
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MARFC Hydrologic Forecasters run ‘Lumped’ Models for Each Sub-basin

SAC-SMA (old -
Continuos API)

SNOW -17

runoff

rain + melt

Unit Hydrograph
Local 
flow

stage forecast

Mean Areal 
Precip & 
Temperature

RES-SNGL, Lag-K, HEC-RAS, CHANLOSS
Routed 

flow

Rating Curve

Potential 
evapotranspiration

https://www.commerce.gov/
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Withdrawals for water supply

Upper Potomac Workflow

Coordination with 
the USACE

Lower Potomac Workflow

https://www.commerce.gov/
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Hydrologic Ensemble Forecasts 

Past Future Time

PDF

Low chance of reaching or 

exceeding this flow

Medium chance of 

reaching or exceeding 

this flow

High chance of reaching or 

exceeding this flow

Observations

Deterministic Forecast

T0

Hydrologic 

Model

T0 Initial model conditions: 
snow, soil moisture, river, and 
reservoir same for all flavors.

Fl
o

w

ensemble 
traces

Met Models
CMC, GEFS
(a.k.a.NAEFS)

GEFS
B. HEFS bias corrects 

and downscales met 

model data

A. MMEFS uses raw 

met model output

https://www.commerce.gov/
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Ensemble River forecasts Web Interface
https://www.weather.gov/erh/mmefs

• Four RFCs

• GEFS, NAEFS, and HEFS

https://www.commerce.gov/
https://www.weather.gov/erh/mmefs?Lat=40&Lon=-77&Zoom=7
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water.noaa.gov: New spatial display option for percent chance of 

exceeding a threshold

https://www.commerce.gov/
http://water.noaa.gov
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water.noaa.gov: New 

interactive point 

display for probabilistic 

plumes

https://www.commerce.gov/
http://water.noaa.gov
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Recent Hydro Model Improvements 

● Switched from Continuous-API to SAC-SMA for 

runoff calculations

● All models re-calibrated:  Snow17, SACSMA, UHG, 

LAGK, RESSNGL, HEC-RAS 

● Recalibrated models implemented in the Potomac 

June 8, 2026

https://www.commerce.gov/
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Model Improvements from Calibration

Calibration period statistics 2006 - 2025

https://www.commerce.gov/
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Lean on Deterministic Forecasts in Days 1 and 2 and Ensemble 

Forecasts for Days 3 and Beyond 

“All Data” – all pairs of 

forecasts and 

observations are 

analyzed 

“p=0.9” – only pairs with 

observed values above 

the 90th percentile are 

included (approx Action 

state) 

https://www.commerce.gov/
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Continuous Rank Probability Skill Scores: NAEFS relative to HEFS 
(Based on 6 years of daily forecasts and for 2 Day Lead-time Forecasts)

All Fcst-Obs Pairs Included Only Fcst-ObsPairs with Obs above Action 

stage (10 sample minimum) 

● Low to medium 

flows-HEFS better

● Higher flows-

NAEFS better

● HEFS high flows 

expected to 

improve with 2026 

enhancement

https://www.commerce.gov/
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Summary

● Focus on deterministic forecasts for days 1 and 2 and 
ensemble forecasts for day 3 and beyond

● Look to the HEFS forecasts during low to medium flow 
conditions and NAEFS during potential flood conditions

● Recent improvements
○ Low flow forecasts improved with new calibrations
○ HEFS model forcings improved for high flows
○ HEFS web site enhancements

https://www.commerce.gov/
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