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NOAA 

Ocean Prediction Center

Mission: Protection of Life and Property,

Economic Enhancement

Products

Text - Metarea Sat-C bulletins, 

NAVTEX

Graphics – HF Radiofax, 

FTPmail, 

web

Digital – Gridded winds and waves

FTPmail

Nomads

ocean.weather.gov

https://ocean.weather.gov/


Ocean Prediction Center: 

Vision

Provide the world’s best 

marine weather decision support services, 

preventing loss of life and property at sea.
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High Seas METAREAs

Globally, US$13 trillion in goods & 2 billion passengers per year travel at sea!
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Source of 2016 total ship tracks and background: marinetraffic.com 4



NWS High Seas 

Marine Zones

5 5

Green lines represent composite vessel tracks

OPC OPC

WFO Honolulu

NHC TAFB

NHC TAFB

5Source of 2016 total ship tracks and background: marinetraffic.com

$2T in imports/exports & 11M passengers per year transit through US ports



NWS Offshore Waters 

Responsibility

NAVTEX (GMDSS)

NOAA Weather Radio

USCG Voice
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WARNINGS (non-TROPICAL)

GALE

WARNING
Force 8,9

STORM

WARNING
Force 10,11

HURRICANE

FORCE

WARNING
Force 12

Beaufort Wind Scale NWS Marine Weather

http://www.crh.noaa.gov/greatlakes/safety/?s=bea
http://www.nws.noaa.gov/om/marine/home.htm


Ocean Weather
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How strong are the winds? 

Force 8

Force 9

Force 10

Force 11

Force 12



Ocean Weather
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Force 11 – 56-63 knots



Global Vessel Traffic 
Automatic Identification System –

AIS 
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Application  - Vessel 

Avoidance Practices
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X storm  position 
and track

2 Days Before the Storm

46 ships in the polygon

Heavy Weather Avoidance

NWS Ocean Prediction Center

0200 UTC 3 Mar 2016 0000 UTC 5 Mar 2016

48 HR SURFACE FORECAST
Issued: 0800 UTC 3 Mar 2016
Valid:  0000 UTC  5 Mar 2016

During the Storm

Ships heed hurricane force 

wind warnings: 

13 ships in the polygon 
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Ocean Prediction Center

Hurricane Chris – Extreme Weather 

Impact
• Nearly all vessels avoided 

extreme winds and seas.

• Tanker GAN-TRIUMPH

Enroute Spain to NYC 

• Encountered Hurricane Chris

• 2300 ~15 nm ENE center

• 0045 W of center 

• AIS shows vessel slowed and

did a loop of ~140 nm

• AltiKa – seas to 30 ft

• ASCAT-A – HF to E of center

• Large area TS winds

• No observations received from ship

• No report of impact to vessel 

GAN-TRIUMPH

2300 UTC 11 Jul                                    0045 UTC 12 Jul 

2300 UTC

0044 UTC



X- vessel position via Satellite AIS
GOES-E CONUS IR_10.4 

1602 UTC 7/11/18 – 0637 UTC7/12/18
Vessel nominal speed – 14.5 knots
Speed less than 10 knots – 25h 46m

less than 5 knots – 54m 

Vessel Encounter with Hurricane Chris – July 11-12, 2018



Observations:
Extreme Weather, 4-5 Jan 2018
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Bright red indicates 

65 kt winds, low-end

hurricane force (>63 kt)

Maroon and brown 

indicate storm force

winds, 48-63 kt

Yellow and orange

indicate gale force

winds, 34-47 kt

METOP ASCAT

5 Jan 18, 06Z
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Wave Growth and Dynamic*

Fetch 
Jan 03-05, 2018 Ocean Storm
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Doubling of wave heights 

in 6 hours from 28 ft to 56 ft (17m)

0300-0900 UTC.

5 ft to 56 ft in 27 hours. 

27 hours

*also, Trapped or Contained Fetch



Extreme Waves
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46 – 61 feet



Wave Model Comparison
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Operational Multi-grid Wave Model          Experimental Multi-grid Wave Model 



Wave Heights –

5 Altimeters

19

Jason2

Jason3

AltiKa

Cryosat-2

Sentinel-3a



Explosive Cyclogenesis



Sep 26, 2007
Joint 2007 EUMETSAT Meteorological Satellite Conference 

15th American Meteorological Society (AMS) Satellite Meteorology & Oceanography Conference

Where are the strongest winds? 



Feb 07 – 1700 - 2220 UTC

http://cimss.ssec.wisc.edu/goes/blog/wp-content/uploads/2016/02/160207_goes14_visible_Gulf_Stream_storm_anim.mp4

http://cimss.ssec.wisc.edu/goes/blog/wp-content/uploads/2016/02/160207_goes14_visible_Gulf_Stream_storm_anim.mp4


Satellite AIS ship 
Positions approximately 
0200 UTC 8 Feb



Vicinity 
of 

Anthem of the Seas



Wind Speed (knots) 
METOP ASCAT: Feb 7, 2016
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Bright red indicates 

65 kt winds, low-end

hurricane force (>63 kt)

Maroon and brown 

indicate storm force

winds, 48-63 kt

Yellow and orange

indicate gale force

winds, 34-47 kt



http://www.metaspoon.com/waves-pummel-ship?cat=news

http://www.metaspoon.com/waves-pummel-ship?cat=news


Ocean Prediction Center: 
Heavy Weather Avoidance
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Gulf Stream Effects

Monday, November 26, 2018 28

Wind vs. Current Trapped Swell

Enhanced winds Temp gradient



Significant Wave Height (feet) 
JASON-3 and Altika: Feb 08, 2017

29



Waves in the Gulf Stream
Wind against current  - Mar 4, 2018

Jason-2 altimeter

Significant waves

40 - 41.4 ft

GOES-E  - SST 2 km

}

Significant Wave height (feet)



Model Comparison

NWW3_MWW3 F00 – 0000 UTC 8 June 2017



OVWST – March 22-24, 2005 Seattle, WA 32

March 8, 2005



OVWST – March 22-24, 2005 Seattle, WA 33

Mar 8, 2005

0930 UTC

10 kt 15 kt

25 kt      

35 kt

15 kt

30 kt

44008



OVWST – March 22-24, 2005 Seattle, WA 34

Mar 8, 2005

0930 UTC



Not Just Waves
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• Increasing use of ocean models
• Current fields

• Sea surface temperature

• Wave/current interactions

• Ice drift

• Boundary conditions

• Coastal/estuary

• Ecological



S-412 ECDIS* 

Weather Overlay

*  ECDIS: Electronic Chart Display and Information System 36



Summary –

satellite winds and wave

• Operational use - support of Safety of Life at Sea

– Similar use as buoys, ships – warnings 

• Verification 

– Models (real-time)

– Models (biases)  

– Forecasts 

• To determine challenges

– Waves in the Gulf Stream, explosive deepening storms

• Growing use of Ocean Models (SSHA)

• Vessel avoidance practices
37


