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NATIONAL WEATHER SERVICE:  WEATHER FORECAST OFFICES (WFO)

• 122 WFOs

• Staffed 24/7/365

• 7-day weather forecast 
and warning services

• Issue all Flood, Flash 
Flood, River Flood, 
and Dam Break 
watches, warnings, 
and advisories

• Work closely with local, 
state, tribal, and 
federal officials

4 WFOs cover OK: Amarillo, Norman, Tulsa, Shreveport



NATIONAL WEATHER SERVICE:  RIVER FORECAST CENTERS (RFC)

• 13 river forecast centers 

• Staffed 16/7/365, 24-hr 
operations during flooding

• Issue official river 
forecasts and flash 
flood guidance, 
modeling

• The primary roles: 
hydrologic forecasting and 
hydrometeorological 
analysis and support 
(HAS) functions to 
monitor and quality 
control precipitation 
datasets. 

1 RFC covers OK: Arkansas-Red Basin RFC



NATIONAL WEATHER SERVICE:  NATIONAL CENTERS

• National Water Center 
(NWC)

• NOAA Atlas 14/15
• National Water Model
• Flood Inundation

• Weather Prediction 
Center (WPC)

• Rainfall forecast
• Excessive Rainfall 

Outlook 

• Climate Predication 
Center (CPC)

• Odds for above, near, 
below median rainfall 
8-14 days through 1 
year

National Water Center
Tuscaloosa, AL

CONUS/OCONUS-Scale
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Areal Flooding: high flow, overflow, or inundation by water which causes or 
threatens damage, typically more than 6 hours after the causative event.

River Flooding: a type of Areal Flood that occurs along a river reach where 
specific flood impact stages (or flows) are defined. Typically associated with a 
gaging station (NWS River Forecast Points)

Flash Flooding: caused by excessive rainfall in a short period of time, generally 
less than six hours, and characterized by raging torrents that rip through river 
beds, urban streets, or mountain canyons. They can occur within minutes or a 
few hours of excessive rainfall.

Dam/Levee Breach or High Release Flooding: a type of Flash Flooding that 
occurs due to a rapid rise in water due to a dam or levee breach (or large change 
in dam gate release).

Urban and Small Stream Flooding: flooding of small rural streams or urban 
streams, streets, and low-lying places, and is typically not life-threatening. 
“Nuisance” or “typical” flooding. 



NWS River Forecast Points

= Forecasts issued daily = Forecasts issued for flooding only



Rain, Ra in, Go Away

Long-Range : P lanning  + Mit iga t ion



• Spatially independent estimates of expected precipitation depth (or intensity) for a specified storm 
duration at a particular location of interest. 

• The statistically expected precipitation estimates will be presented as exceedance probabilities ranging 
from 50% average annual exceedance to 0.1%, and will cover storm durations ranging from 5 minutes to 
60 days.

• NOAA Atlas 15 Volume 1 will provide a snapshot of current estimates that account for temporal changes 
in historical observations. When published, NOAA Atlas 15 Volume 1 will supersede the current NOAA 
Atlas 14 precipitation frequency estimates.

• NOAA Atlas 15 Volume 2 will provide model-based precipitation frequency estimates projected into 
the future (through 2100). Volume 2 estimates will be developed by applying adjustment factors to 
Volume 1 estimates (i.e. future relative changes obtained from downscaled climate model data).



Static Flood Inundation Mapping

• Available at NWS 
River Forecast 
Points

• Limited availability 
now, but 
additional sites 
will be added in 
the future

• Useful for 
planning purposes

• Computed using 
the HAND method 
in the National 
Water Model 



Storm Ready



Storm Ready• StormReady was 
first developed at 
NWS Tulsa!

• Latimer County 
was the first 
StormReady 
Community in 
1999.

• As of June 20, 
2024, there were 
3,474 StormReady 
and/or 
TsunamiReady 
Sites in 50 states, 
Puerto Rico, and 
the U.S. Pacific 
Islands



Flood Safety Education + Outreach

https://www.noaa.gov/jetstream



Climate Prediction Center Outlooks:   https://www.cpc.ncep.noaa.gov/  

3-Month 
Outlooks 

available for 
up to 12 

months into 
the future



RFC Long Range (90-day) River Flood Probabilities

The blue line indicates 
the historical probability 
of flooding.  

The black line shows the 
probabilities using 
historical rainfall but 
using current hydrologic 
conditions.

The purple line uses 
current hydrologic 
conditions plus forecast 
rainfall from the short- to 
medium-range weather 
models + long-range 
climate models.

Chance of Exceeding 
Levels During Entire 

Period

Available at NWS River Forecast Points



Rain, Ra in, Go Away

Days  4 -7: P lanning  + Re s ource  As s e s s m e nt



WPC Rainfall Forecasts 
  (QPF)

Deterministic – one value, 
what forecasters think is the 
most likely to occur

Available for the next 7 days

www.wpc.ncep.noaa.gov/



WPC Rainfall Forecasts 
  (QPF)

Excessive Rainfall Outlook 

Probability that rainfall will 
exceed flash flood guidance 
within 40 kilometers (25 
miles) of a point.

Available for Days 1-5



RFC 5-Day Significant River Flood Outlook

Highlights areas where 
moderate to major 
level river flood 
impacts are Possible, 
Likely, or 
Occurring/Imminent.

Issued daily by the 
Arkansas-Red Basin 
River Forecast Center

www.weather.gov/abrfc
/abrfcfop



NWC Flood Hazard Outlook:  https://water.noaa.gov/operations/fho

This experimental 
product combines a 
depiction of current 
flood conditions 
based on the latest 
river level 
observations with 
an assessment of 
flood risk, 
leveraging various 
sources of NWS 
water resources 
forecast 
information.  

Issued twice daily, 
at 12Z and 21Z.



10-day River Flood Probabilities:    
  https://www.cbrfc.noaa.gov/dbdata/station/ensgraph/map/ensmap.html

Indicates the chance of 
exceeding a river level at a 
particular date + time.

Chance of exceeding an 
impact level over the 
entire 10-day period.

Takes into account past 
rainfall forecast 
performance for similar 
events.

Online training available 
for how to interpret.

Note: These are not hydrograph 
time series plots



Rain, Ra in, Go Away

Days  1-3 : P lanning  + Re s ource  Act iva t ion



WPC Rainfall Forecasts 
  (QPF)

Deterministic – one value, 
what forecasters think is the 
most likely to occur

Available for the next 7 days

Probabilistic – range of 
values based on the chance 
of occurrence

Available for the next 3 days



Why look at both deterministic + probabilistic forecast rainfall? 

24-hour rainfall forecast 
issued 7pm July 7, 2025:

0.10” – 1.25”



Why look at both deterministic + probabilistic forecast rainfall? 



Why look at both deterministic + probabilistic forecast rainfall? 

24-hour actual rainfall 
ending 7 am July 9, 2025:

3” – 7”



Flood Watch

• Conditions are favorable for flooding
• Highlights broad area
• Issued 1-3 days in advance by WFO



Hydrographs based on Probabilistic Rainfall (pQPF)

• Various river level 
scenarios based on 
different future 
rainfall amounts.

• Available for NWS 
River Forecast Points

• No human QC.

• Probabilities provided 
for the next 72 hours.

• River level forecast 
based on 
deterministic rainfall 
available for next 7 
days. 

Note: For Official Use Only!



Briefing slides 
posted in 
NWSChat

Email 
Briefings sent 
to Emergency 
Managers + 
Core Partners

Live Webinar 
Briefings

Deployed 
Meteorologist 
/ Hydrologist 
briefings at 
EOCs

WFO Briefings 



Social Media Messaging



Rain, Ra in, Go Away

Hours  0 -24 : Act ion



RFC River Flood Forecasts The ABRFC uses the Sacramento Soil 
Moisture Accounting rainfall-runoff 
model (SAC-SMA). 

• conceptual model that 
determines total runoff based on 
the interaction of two soil zones. 

• To determine downstream 
routing, the ABRFC uses the 
Lag/K method. 

• Local runoff from the SAC-SMA 
is run through a Unit 
Hydrograph operation to 
determine local flow. The local 
flow is added to routed flows for 
each upstream site to determine 
the total flow for each forecast 
period. Total flow is converted 
to a stage forecast using a 
rating curve. 

Incorporate actual rainfall, current streamflow, 
reservoir releases (current + scheduled), and next 

24-hours of forecast rainfall



Official River Flood Forecast and Warnings

* Shows “official 
forecast” using 
ONLY the next 24 
hours of forecast 
rain 

* Human-made

Flood 
Impact 

categories 

 * Shows latest 
actual river level

 * Shows what 
the river level 
has been last 
several days

Impact Statements:
• description of what is flooded at different river levels
• EM & Floodplain Administrator input is vital!
• appear in River Flood Warnings.



RFC Flash Flood Guidance
• Provides a general indication of the 

amount of rainfall evenly distributed over 
various durations necessary to cause 
small streams to overflow their natural 
banks. 

• During heavy rainfall, accurate 
interpretation of the guidance consists of 
the combination of rainfall that has 
already occurred plus any additional 
rainfall that can be confidently expected 
to fall over the same location in the 
immediate future.

• It should be noted that Gridded Flash 
Flood Guidance (GFFG) values represent 
estimates of average soil moisture and 
stream flow conditions over 4km x 4km 
grids. 

• Flooding may occur with less rainfall 
than indicated in areas of high rainfall 
intensities, impervious surfaces, or steep 
slopes.

Available for 1-, 3-, and 6-hour 
durations

https://www.weather.gov/abrfc/gffg



WFO Radar Analysis / Observations (rain + river gages)

Z = 300R1.4



Warnings + Advisories – issued by local NWS WFOs

• Take Action Immediately! A Flash Flood Warning is issued when a 
flash flood is imminent or occurring and is a threat to life and/or 
property.

• Issued for rapid water rise in a short period of time and for dam or 
levee breach. 

• Activates the Emergency Alert System (EAS)

Flash 
Flood 

Warning
• Take Action! A Flood Warning is issued when flooding is imminent or 

occurring and is a threat to life and/or property.
• Issued for areal flooding or river flooding at specific River Forecast 

Points.

Flood 
Warning

• Be Aware! A Flood Advisory is issued when flooding is not expected 
to be bad enough to issue a warning. 

• However, it may cause significant inconvenience, and if caution is 
not exercised, it could lead to situations that may threaten life and/or 
property.

Flood 
Advisory



Impact-Based Flash Flood Warnings

Specific information on the degree of expected 
flash flooding impacts

Reason for warning, including rainfall amounts

Specific tags used for Wireless Emergency Alerts

Headline: Warning type, time, and counties affected

Specific towns and locations that are within the 
warning polygon



EAS – Emergency Alert System (https://www.ready.gov/alerts)

• A national public warning system 
commonly used by state and local 
authorities to deliver important 
emergency information, such as weather 
and AMBER alerts, to affected 
communities. 

• The EAS is sent through broadcast TV 
and radio, satellite digital audio 
services, direct broadcast satellite 
providers, cable television systems and 
wireless cable systems.

• The NOAA Weather Radio All 
Hazards(NWR) network, the only 
federally-sponsored radio transmission 
of warning information to the public, is 
part of the EAS.



WEA – Wireless Emergency Alerts (https://www.weather.gov/wrn/wea) 

The NWS specially 
marks our most 

critical NWS alerts 
for WEA distribution 
and pushes them to 

IPAWS.



WEA – Wireless Emergency Alerts (https://www.weather.gov/wrn/wea) 

The NWS specially 
marks our most 

critical NWS alerts 
for WEA distribution 
and pushes them to 

IPAWS.

The Integrated 
Public Alert and 
Warning System 
(IPAWS) pushes 

them to commercial 
wireless carriers.



The NWS specially 
marks our most 

critical NWS alerts 
for WEA distribution 
and pushes them to 

IPAWS.

The Integrated 
Public Alert and 
Warning System 
(IPAWS) pushes 

them to commercial 
wireless carriers.

The wireless 
carriers broadcast 
the alert from cell 

towers in the threat 
area to your cell 

phone.

WEA – Wireless Emergency Alerts (https://www.weather.gov/wrn/wea) 



NWSChat/Slack • Allows local NWS offices to communicate weather and 
flood information directly with key partners during 
incidents.  2-way street!

• It’s an important situational awareness tool, leveraged 
by all members of the Integrated Warning Team: 
emergency management, news media, + the NWS. 



Partner Relay + Public Receiving Warnings + Taking Action



Observed Rainfall - RFC

• Based on radar 
estimates + rain 
gauge 
measurements

• QC done by NWS 
RFC hydrologists 
hourly

• Quantitative 
Precipitation 
Estimate (QPE)

• “Daily” = 24-hours 
ending at 6am CST / 
7am CDT on the date 
selected



National Water Prediction Service (NWPS): https://water.noaa.gov  



National Water Prediction Service (NWPS): https://water.noaa.gov  



National Water Prediction Service (NWPS): https://water.noaa.gov  



National Water Prediction Service (NWPS): https://water.noaa.gov  



New!  National Water Model (NWM)  + Flood Inundation Mapping (FIM)

NWM 
Streamflow

NWM 
FIM
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Use With 
Caution!



New! WFO Decision Support for Flood Inundation Mapping (FIM)



Questions, Comments, Feedback

Nicole McGavock
Service Hydrologist / Meteorologist
National Weather Service Tulsa, OK
nicole.mcgavock@noaa.gov

https://water.noaa.gov

Panhandle: www.weather.gov/ama

Western/Central: www.weather.gov/oun

Eastern: www.weather.gov/tsa

McCurtain Co: www.weather.gov/shv 



CoCoRaHS – citizen science program
https://www.cocorahs.org/



CoCoRaHS
https://www.cocorahs.org/



Hydrometeorological Design Studies Center
https://hdsc.nws.noaa.gov/hdsc/pfds/
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