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NWS Mission

Meteorological support to enhance:
• The protection of life and property

• The efficiency of governmental, recreational, and 
commercial maritime operations.



Importance



Anatomy of a Wave

THREE THINGS 
CONTRIBUTE TO 
WAVE GROWTH

1. Wind speed
2. Wind duration
3. Wind “fetch”



Some Definitions
Wind Waves

• Short period (4-8 seconds) waves generated from the action of 
the wind on the local water surface.

Swell
• Wind generated waves that have traveled out of their source 

region. Swells are characterized as having smoother, more 
uniform crests, and longer periods (8+ seconds) than wind waves.

Seas
• The combination of wind waves and swell.

Fetch
• An area of uniform wind speed and direction over a water body. 

Also, the distance over water that a fetch of wind travels.



Wave Spectrum

Description Percentage of H
s

If H
s 
= 5 feet

Mean wave height 64% 3.2 feet

Significant wave height --- 5 feet

Highest 10% of waves 127% 6.4 feet

Highest 1% of waves 167% 8.4 feet

Theoretical maximum ~190% 9.5 feet

• Mariners should prepare for 
a range of wave heights, 
rather than focusing on the 
one value in the forecast.



Marine Observations & 
Forecasts



Marine Observing Platforms
                  Buoys                            C-MAN

Deep-ocean Assessment               

&  Reporting of Tsunamis 

10-m 5-m

3-m DART

10-m



3m, 6m, 10m? What does that 
mean? Refers to the diameter 

of round buoys or length of 
NOMAD (ship) buoys.



Buoy Cameras

The cameras are photosensitive and not available at night

https://www.ndbc.noaa.gov/buoycams.shtml
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https://www.ndbc.noaa.gov/


Marine Observations

https://www.ndbc.noaa.gov/

Dial-a-Buoy:  888-701-8992 and then punch in the ID [example: 42039]

https://www.ndbc.noaa.gov/


• Satellite-derived winds 
• Supplements buoy data

ASCAT
https://manati.star.nesdis.noaa.gov/
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https://www.weather.gov/SocialMedia


Global Wave Models
NWS primarily uses:
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https://docs.google.com/file/d/1AIVMzMoRnonF4DOLc1zImMadp6-bVTqH/preview


AWIPS Workstation

Computer model 
forecast data

Graphical Forecast 
Editor
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Graphical Forecast Editor

We can load 
model data and 
then manipulate 

it graphically

We produce 
grids of wave 
height, swell, 
wave period, 

and surf height

Editing is sort of 
like a “fancy 

coloring book”
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Nearshore Wave Prediction System

NWS Wind 
Forecast

SEND 
WINDS TO 

NWPS

Generates waves by wind stress, propagation, shoaling, refraction, 
bottom friction, and breaking.

Produces forecasts of…
• significant wave height
• primary swell height and direction
• primary period

Surf heights are then calculated and used to assess rip current risk



Nearshore Wave Prediction System
https://polar.ncep.noaa.gov/nwps/viewer.shtml

Zoom in and select a domain for model field animations

18

https://polar.ncep.noaa.gov/nwps/viewer.shtml
https://docs.google.com/file/d/18-8LidSTlB_8SaDokqyrAMstJwolrGkp/preview


Rip Currents
https://www.weather.gov/tae/ripcurrentawareness
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https://www.weather.gov/SocialMedia


NWS Marine Forecast Areas

https://www.nhc.noaa.gov/marine/https://www.weather.gov/hfo/marine

https://ocean.weather.gov/

Ocean Prediction Center

https://www.weather.gov/afc/marine

Alaska Region

Hawaiian Marine Products Tropical Analysis & Forecast Branch

https://www.nhc.noaa.gov/marine
https://www.weather.gov/hfo/marine
https://ocean.weather.gov/
https://www.weather.gov/afc/marine


NWS Marine Forecast Areas

https://www.weather.gov/marine

https://www.weather.gov/marine


NWS Tallahassee Area

Out 20NM

20-60NM out

One of 46 NWS offices 
with local marine 

responsibility (out of 122)

37% of NWS offices have marine 
responsibility.

https://www.weather.gov/tae/marine

https://www.weather.gov/tae/marine


From the national website…
https://www.weather.gov/tae/marine

https://www.weather.gov/tae/marine


Coastal Waters Forecast
A text product issued by all coastal NWS offices to explicitly state 
expected weather conditions within their marine forecast area of 
responsibility through Day 5. Primarily used for planning purposes 
to support and promote safe transportation across the waters.

• Contains a synopsis with a brief description of surface weather 
features which cause significant winds and seas.

• Any headlines in effect, e.g., Small Craft Advisory

• Wind speed and direction.

• Wave height and swell period.



Coastal Waters Forecast
NWS Tallahassee Example:



NOAA nowCOAST
https://nowcoast.noaa.gov/

Display observational data and forecasts

https://nowcoast.noaa.gov/


Hazardous Weather: Winds/Seas

Small Craft Advisory

• Conditions hazardous to small craft. Criteria varies by NWS region, 
and even by NWS office. Other considerations: experience of the 
vessel operator; type, overall size, and sea worthiness of the vessel.

Higher End Wind Threat

• Gale Warning:  winds of 34 to 47 knots expected.
• Storm Warning:  winds of 48 to 63 knots expected.

Tropical Cyclone Watches and Warnings



Other Hazardous Weather

Special Marine Warning
• Thunderstorms with wind gusts of at least 34 knots, hail of at least 

¾ inch in diameter, or waterspouts.

Dense Fog Advisory

• Visibility in fog one nautical mile or less.

Freezing Spray Advisory/Warning

• Hazardous ice accumulations due to a combination of air and sea 
temperatures, wind speeds, and wave heights.



Example
June 1, 2019 Waterspout

X



Weather Patterns That Favor 
Hazardous Marine Conditions



Frontal Passage
South/East flow ahead of  the front becomes North/West 
behind the front.

X



Frontal Passage
Squall line ahead of the cold front. 

X



Dense Fog Advisory
Low visibility is at least as great a hazard as elevated 
winds & seas. Typically issued for visibility 1 NM or less.

X
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Tropical Cyclones

Hurricane Dean
~800 miles S of Panama City

Swell 
propagates
to the north

Swells from tropical 
cyclones can travel 
far from the source 
leading to hazardous 
seas with otherwise 
fair weather.

Near Panama City, 8/22/2007
Photo: mrsurfs.com



Marine Warnings & Reports



How to get warnings

NOAA Weather
 Radio Frequencies
162.400 MHz (WX2)
162.425 MHz (WX4)
162.450 MHz (WX5)
162.475 MHz (WX3)
162.500 MHz (WX6)
162.525 MHz (WX7)
162.550 MHz (WX1)

To receive marine weather statements and 
special marine warnings, turn VHF to WX 
channel

Wireless  Emergency Alerts
• Most smartphones set up, 

make sure under settings
• Alarms: tornado, hurricane  

and storm surge warnings

https://www.weather.gov/nwr

https://www.weather.gov/nwr


SKYWARN

▪ National Weather Service program ~ dating to1970s

▪ Trained, dedicated, volunteer amateur weather enthusiasts

▪ Safely identify and effectively report adverse weather 

▪ Help promote public safety and minimize property damage

https://www.weather.gov/skywarn/

https://www.weather.gov/SocialMedia


How to send Storm Reports

Send storm reports via Social Media

https://www.weather.gov/SocialMedia

https://www.weather.gov/SocialMedia


How to send Storm Reports

• Free app created by the National Severe Storms Lab
• Available in the Apple App store and Google Play
• Reports from boaters like you helps us keep everyone 
     safe by being our eyes and ears on the water!

http://mping.nssl.noaa.gov/

http://mping.nssl.noaa.gov/


Boating Safety & Preparedness



Boating Safety



Hurricane Preparedness



Hurricane Preparedness



NOAA/NWS 
 Weather & Navigation

Virtual Seminar

Thank You!

Presenters
Lance Franck – NOAA/NWS Tallahassee

Tim Osborn – NOAA Office of Coast Survey

  Questions? Contact lance.franck@noaa.gov  or  tim.osborn@noaa.gov

mailto:lance.franck@noaa.gov
mailto:tim.osbone@noaa.gov

