
Middle Atlantic River Forecast 
Center Overview

Alaina MacFarlane, Senior Hydrologist (MARFC)

MIDDLE ATLANTIC
RIVER FORECAST CENTER

Penn State Harrisburg Workshop 2025



NATIONAL WEATHER SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Middle Atlantic River Forecast Center
State College, PA     weather.gov/marfc

NWS River Forecast Centers

122 Weather Forecast 
Offices

13 River Forecast 
Centers
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MARFC Basins & WFOs
Mid-Atlantic River Basins Mid-Atlantic WFOs
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Forecast Operations
• 7 days/week and 365 days/year
• 7am - 10pm
• 24 hours during flooding

• ~175 daily forecast points
• 5 Tidal forecast points

HAS - Hydrometeo 
Analysis & Support 

(1 person)
7am-3pm

Hydrologists -
River Forecasting

(2 people)
7am-3pm & 8am-4pm

Evening Shift -
HAS + Hydro duties 

(1 person)
2pm-10pm

Overnight Shifts 
only during 

Flooding
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How do we create a streamflow forecast?
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HAS Operations 

Quantitative Precipitation Forecast (QPF)

- 72 hours of QPF
- Initialize with Weather Prediction 

Center (WPC)
- Adjust based on model data and radar
- Collaborate with WFOs and 

neighboring RFCs prior to issuing

QPF is routinely issued at 12z, 18z, and 0z.
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HAS Operations
QC precip gages (6hr and 24hr) QC hourly multisensor precip grids (hourly)

Gage Data: 3,400 gages 
(~ 2,600 report every day)

Multisensor (Radar + Gages) Precipitation 
Estimate (MRMS)
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Forecasting Streamflow

Dissemination

- River stage 

forecasts (RVFs) 

are sent to WFOs

- WFOs share the 

forecasts with the 

public and issue 

any warnings as 

necessary

Input

- Observed precipitation

- Observed temperature

- Forecast precipitation

- Forecast temperature

- Observed river stages

- Projected reservoir 

releases

Output

Simulated river 

stage
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Additional MARFC Products
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Flash Flood Guidance

The amount of rainfall required 
in 1 hour, 3 hours, or 6 hours for 
a small stream to overflow its 
natural bank.

Gridded product is issued every 
6 hours.
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Headwater Guidance
The amount of rainfall required 
in 1 hour, 3 hours, 6 hours or 
12 hours for a headwater 
stream to reach minor, 
moderate, or major flood 
stage.

Text product is issued every 6 
hours.
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Significant Flood Outlook

The Significant Flood Outlook Product 
(FOP) is used to highlight the potential 
for moderate or major flooding over 
the next 5 days.

- Possible: 30% or greater
- Likely: 50% or greater
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Multi-Model Ensemble Forecasts System (MMEFS)

● Uses raw ensemble precip & temp data from NAEFS and GEFS
● Each model runs twice a day
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Hydrologic Ensemble Forecasts Service (HEFS)

(https://www.weather.gov/erh/mmefs)

● Uses a preprocessor 
to generate 
precipitation and 
temperature forcings 
based on GEFS mean

● Runs once a day

https://www.weather.gov/erh/mmefs
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MARFC’s Partners and Impact-
Based Decision Support Services 

(IDSS)
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MARFC’s Core Partners

plus WFOs, National Centers, and the Public
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Briefings
● One-pager or full briefing
● Generally sent out around 12pm
● Coordinate with affected WFO/RFCs and 

NWC

● Host and participate in partner conference 
calls

● Extra posts to social media
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Flood Inundation Maps (FIM)



River Flood Impacts - Williamsburg, PA

Frankstown Branch Juniata 
River at Williamsburg, PA

Inundation Level Shown: 15.0 ft. (Major Flood)
Forecast Crest Height: 14.4 ft. (Moderate Flood)
FIM Source: NWS - Categorical FIM (CatFIM)
FIM Creation Time: 12:15 PM Apr 3, 2024

Prior Major floods have 

resulted in flooding of homes 

and the recreation area.
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Thank you!

alaina.macfarlane@noaa.gov

mailto:alaina.macfarlane@noaa.gov
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