
Unit 2:
National Weather Service Products



Unit 2 Objectives
At the end of this unit, you should be able to:

1. Identify the National Weather Service (NWS) forecast 
products.

2. Explain when NWS products are available.
3. Describe NHC text and graphics products related to wind, such 

as the Public Advisory, Forecast Discussion, Wind Speed 
Probabilities, and Arrival Times.

4. Describe NWS text and graphics products related to rainfall 
and flooding, such as Quantitative Precipitation Forecast (QPF), 
Excessive Rainfall Outlook (ERO), and hydrographs.
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Tropical Cyclone Products
The NWS national centers (National Hurricane Center (NHC), 
Weather Prediction Center (WPC), National Water Center (NWC), 
etc.) provide the ‘big picture’ that complements and guides local 
NWS forecast office products.
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Tropical Cyclone NWS Products 
Timeframe



NWS TC Product Overview
Wind-related Products
• Tropical Weather Outlook

• Special Tropical Weather Outlook
• Advisories

• Public Advisory
• Intermediate Advisory
• Tropical Cyclone Update

• Forecast Discussion
• Forecast Error Cone
• Wind Speed Probabilities
• Wind Speed Arrival Timing
• Wind-based Watches/Warnings

Water-related Products
• SLOSH MEOWs/MOMs
• Rainfall forecasts

• QPF
• ERO

• Hydrographs
• Flash Flood Warnings/Emergencies
• Flood Warnings (Mainstem)



Tropical Weather Outlook (TWO)

Tropical Weather Outlook (TWO) addresses:

• What’s going on in the tropics?

• Any potential for development?

• Should we be concerned?
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5-Day TC Formation Potential

• Shows initial location of 
two disturbances (X), if 
existing 

• Shading represents the 
potential formation area 
within next 5 days 

• What's the chance 
these areas form in the 
next 5 days?



2-Day TC Formation Potential

• Identifies the current 
location of disturbed 
weather (discussed in 
the Tropical Weather 
Outlook)

• Formation chance 
during the next 48 
hours: 
• Categories

(Low, Medium, or High) 
• Probabilities 



Assessment of Tropical Activity



Potential for Aerial Surveillance



Special Tropical Weather Outlook



Reports from Hurricane Hunter Flights



Possibility of Watch/Warning



Tropical Weather Outlook Schedule
Tropical Weather Outlook schedule: 

• 2 am – Tropical Weather Outlook
• 8 am – Tropical Weather Outlook
• 2 pm – Tropical Weather Outlook
• 8 pm – Tropical Weather Outlook

A Special Tropical Outlook can be issued at any time for significant 
or unexpected changes.
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Public Advisory

Public Advisory addresses:
• How strong is the storm?
• What are the hazards?
• Are there any warnings?
• When is new information available?
• When is a good time for a conference call?
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Public Advisory – Issued for…

Public Advisories issued for:
Tropical Cyclones

• Tropical Depressions
• Tropical Storms (TS)
• Hurricanes

Post-Tropical Cyclones
• Remains a threat to land 

(e.g., Sandy & Hermine)
Potential Tropical Cyclones

• Systems not yet a tropical cyclone
• Threat of TS-force winds to land within 48 hours. (Introduced in 2017)



Public Advisory - Example



Public Advisory – Location



Public Advisory – Strength



Public Advisory – Watches/Warnings



Public Advisory – Track Forecast



Public Advisory – Wind Intensity 
Forecast



Public Advisory – Surge Forecast



Public Advisory – Rain Forecast



Intermediate Public Advisory



Tropical Cyclone Update



Scheduled Updates
No Watches/Warnings



Scheduled Updates – W/W
Watches/Warnings in effect



Scheduled Updates – Eye Tracked
Watches/Warnings in effect and eye tracked by radar



Forecast Discussion

Forecast Discussion addresses:
• How confident are the forecasters?
• Key messages?
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Reasoning? Confidence? Scenarios?



Key Messages



Forecast Error Cone 

Forecast Error Cone addresses:
• What is the official NHC-issued forecast storm track?
• How can I see this in non-text format?
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Forecast Error Cone



Cure For The Skinny Black Line?

ERROR CONE
• Probable track of the center 

of the tropical cyclone
• Formed by connecting circles 

centered on each forecast 
point

• Each circle uses NHC 
historical (5-year) track errors
• Actual storm position will be 

within the circle 67% of the time



Not In The Cone: No Worries?

ERROR CONE
Only displays information about 
track uncertainty

• Nothing about specific impacts
Impacts can occur well outside 
the area enclosed by the cone

• Center is expected to be outside 
the cone about 1/3 of the time



Wind Speed Probabilities

Wind Speed Probabilities address:
• Chance for some effects?
• How can I better see forecast wind impacts?
• Are staging areas at risk?
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5-Day Cumulative Graphic: TS-Force

Location-specific 
Probabilities
• Tropical Storm-

Force
• 58 mph (“Strong” 

Tropical Storm)
• Hurricane-Force



5-Day Cumulative Graphic: 
‘Strong’ TS-Force

Location-specific 
Probabilities
• Tropical Storm-

Force
• 58 mph (“Strong” 

Tropical Storm)
• Hurricane-Force



5-Day Cumulative Graphic: Hurricane-
Force

Location-specific 
Probabilities
• Tropical Storm-

Force
• 58 mph (“Strong” 

Tropical Storm)
• Hurricane-Force



Arrival Times

Arrival Times address:
• When is the earliest TS winds could begin?
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1938 Hurricane Demonstration



Earliest Reasonable Onset of TS Winds

Earliest Reasonable
• 10% chance of onset

(Most conservative 
timing)

• Black Contours: Arrival 
time of TS winds 

• Color fill: 5-day 
cumulative TS 
probabilities



Most Likely Onset of TS Winds

Most Likely
• 50% chance of onset

(Equally likely to occur 
before as after)

• Black Contours: Arrival 
time of TS winds 

• Color fill: 5-day 
cumulative TS 
probabilities



Timing Uncertainty
• Earliest Reasonable

• 10% chance of onset
• Most conservative timing
• Tuesday 8pm

• Most Likely
• 50% chance of onset
• Equally likely before as 

after
• Wednesday 8am

• Range of wind arrival: 12 h
• Tue 8pm – Wed 8am



Wind Watches and Warnings

Wind Watches and Warnings address:
• Where is the greatest concern?
• When will hurricane hazards begin?
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Hurricane Watches/Warnings

The lead time for tropical storm and 
hurricane watches and warnings are tied 
to the anticipated arrival time of tropical-
storm-force winds 
Hurricane Watch
• Hurricane conditions are possible

within the watch area, generally within 
48 hours

Hurricane Warning
• Hurricane conditions are expected

within the warning area, generally 
within 36 hours



Tropical Storm vs. High Wind 
Watches/Warnings
• Tropical Storm 

Watches/Warnings
• Issued for tropical storm-strength 

wind speeds (sustained winds of 
39 to 74 mph).
• Watches issued when tropical 

storm winds possible within 36 to 
48 hours.
• Warnings issued when tropical 

storm winds are expected within 
36 hours.
• Will be issued for inland counties 

covered by WFOs designated to 
issue Tropical Cyclone Products 
(based on historical return 
periods for tropical storm winds).

• High Wind Watches/Warnings
• Issued for wind speeds that meet 

or exceed locally defined warning 
criteria (typically sustained wind 
speeds of 40 mph or greater 
lasting for 1 hour or longer, or 
winds of 58 mph or greater for 
any duration)
• Watches issued when high winds 

are possible within 12 to 48 
hours.
• Warnings issued when high winds 

are expected within 12 hours.
• Will be issued for inland counties 

covered by WFOs that are not
designated as “tropical”



Which NWS Offices Will Issue 
Tropical Storm vs High Wind Watches/Warnings?

Green/Teal = you 
will receive 
Tropical Storm or 
Hurricane 
Watches/Warning
s for inland wind 
hazards.

White = you will 
receive High Wind 
Watches/Warning
s for inland wind 
hazards.



Tornado Watches & Warnings
Tornado WATCH
• Conditions are favorable for severe thunderstorms and tornadoes. It 

does not mean tornadoes will occur, but they are possible.

Tornado WARNING
• A tornado has been spotted or indicated by weather radar, meaning a 

tornado is occurring or expected soon.

Tornado EMERGENCY
• A special type of Tornado Warning issued for exceedingly rare situations 

when a severe threat to human life and catastrophic damage due to a 
confirmed violent tornado is imminent or occurring. 



Storm Surge Products

Storm Surge Products address:
• Where might storm surge occur?
• What are the possible impacts of storm surge?
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SLOSH MOMs and MEOWs - MOMs
MOMs - Maximum of 
Maximums
Worst-case for a 
particular category 
storm
Combination of many 
scenarios

• Forward speed
• Angle of approach
• Size (Radius of maximum 

wind)
• Initial tide level

No single hurricane will 
produce the regional 
flooding depicted in 
a MOMs



SLOSH MOMs and MEOWs - MEOWs
MEOWs – Maximum 
Envelope of Water
Composite of the 
maximum storm surge 
for a given set of 
parameters (by basin)
Used as guidance of 
planning and operations
• Category (Cat 3)
• Landfall direction (NW,N, 

NE)
• Forward speed (15 mph)
• Initial tide (High)



Potential Storm Surge Flooding Map

Inundation Map
• Height above ground that the 

water could reach
• Reasonable worst-case scenario 

for any individual location
• Values have a 10% chance of being 

exceeded
• Issued with Hurricane Watch

• Sometimes with Tropical Storm 
watch

• Available 60+ minutes after the 
advisory release



Storm Surge Watches/Warnings

Storm Surge Watch
• There is the possibility of life-

threatening inundation, 
generally within 48 hours

Storm Surge Warning
• There is a danger of life-

threatening inundation, 
generally within 36 hours



Rainfall & Inland Flooding Products

Rainfall & Inland Flooding Products address:
• How much rain is forecast?
• What areas will flood?
• How do wireless emergency alerts work?
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Quantitative Precipitative Forecast 
(QPF)

• Forecast precipitation over a 
given period of time. For 
tropical cyclones

• The forecast depicts average 
amounts over a large area; 
does not capture localized 
minimum or maximum.

• More accurate in situations 
with large, organized weather 
systems



Hurricane Florence (2018)



Rainfall Forecast

WPC issues storm-specific
rainfall forecast graphic. 

• Simplified scale
This is the version included 
with the NHC Public 
Advisory forecast package.



Rainfall Forecasts

Context Matters:
A forecast of 1 inch has different impacts if the rain falls over 24 
hours vs. 10 minutes.



Excessive Rainfall Outlook (ERO)
• Chance that rainfall can cause 

flash flooding
• A situational awareness and 

planning tool
• Accounts for some 

uncertainty
• Summaries large-scale risk 

factors
• Does NOT
• Account for longer-term 

flooding on mainstem rivers
• Forecast flash flooding at 

specific locations



Excessive Rainfall Categories



Interpreting the ERO

• Potential for intense rainfall 
and flash flooding.
• Where is the relative risk 

higher?

• Probability of flash flooding 
within an area approximately 
the size of a large metro area 
or country/parish.



River Gauges

Monitor the volume of water 
flowing through streams. 
Typical measurements 
include stage and discharge 
(flow):
• Stage: The water level 

above a reference 
elevation, called a datum. 
• Not the same as depth!

• Discharge (flow): The rate 
of water moving past a 
location.



Hydrographs

• Display water level 
information over time. 

• Hydrograph Plot
• May display stage, streamflow, 

and sometimes both. 
• Hydrographs visualize water 

level observations and 
forecasts on a single graphic.



AHPS Demonstration
Instructor-Led Demonstration of AHPS (Advanced Hydrologic 
Prediction Service) Website

Time: 5 minutes
Goal: Explore the AHPS website

1. Layout of the interface
2. Locations of key information
3. How to view:

• Hydrographs, Impact tables, Crest records, Hydro watches/warnings in 
effect, Links to FIM and probabilistic models, Other Data about the 
gage

https://water.weather.gov/ahps/


Monitoring Rivers Demo 1



Monitoring Rivers Demo 2



Significant River Flood Outlooks



Flood-Related Watches & Warnings
• Flood Watch

• Conditions are favorable for flash flooding or mainstem river flooding. It 
does not mean flooding will occur, but it is possible.

• Flood Warning 
• Mainstem river flooding is imminent or occurring.

• Flash Flood Warning 
• Flash flooding is imminent or occurring. Some roads will be flooded. 

Homes and businesses may flood.
• Flash Flood Emergency

• A special type of Flash Flood Warning issued for exceedingly rare 
situations when a severe threat to human life and catastrophic damage 
from a flash flood is imminent or occurring. At risk individuals should 
evacuate to higher ground immediately. Travel is discouraged unless the 
individual is under an evacuation order.



Flash Flood Warnings



Flash Flood Emergencies

Red lettering added for 
emphasis.



“Tagging” Flash Flood Warnings for 
WEAs.



Flood Warnings for Mainstem Rivers



Local NWS Weather Forecast Office

Local NWS Weather Forecast Office addresses:
• More detailed localized forecast information?
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Hurricane Local Statements



Hurricane Local Statements:
Where is affected?



Hurricane Local Statements:
Any changes?



NWS Email Briefings & Webinars
Most NWS Weather Forecast Offices (WFOs) and 
River Forecast Centers (RFCs) issue routine 
briefings for hazardous weather.
These briefings provide information on:

• Timing and Location of Hazards
• Range of Outcomes
• Expected Impacts
• Relevant Forecast Graphics
• Watches/Warnings/Advisories
• Forecast Challenges / Uncertainty / Confidence Levels
• Additional Information

Offices send briefing information to core partners 
• EMs, other public safety officials, school officials, etc.

Contact your WFO and RFC to ask about being 
added to their email/webinar briefing list!
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Post-Storm Reports

Post-storm reports address:
• What information is available after the storm?
• Where can I find summary information?



Tropical Cyclone Reports

Summary Report
Available on the NHC website weeks 
to months after storm 
Provides a complete summary report 
for every Atlantic and East Pacific 
storm 
• Final track, intensity, and size 

information 
• Damage and casualty figures 
• Forecast critique 



NWS Products – When is Key Info 
Available?



Tropical Cyclone Products Timeframe 2



www.hurricanes.gov



Questions/Comments?


