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NCEP -- Where America’s climate and weather services begin.
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NWS Ocean Prediction Center
Responsibilities

• Marine Wind Warnings via:
• High Seas Text Forecasts

North Pacific and North Atlantic
• Offshore Waters Text Forecasts

New England Waters
Mid-Atlantic Waters to Bermuda
Washington and Oregon Waters
California and North Mexican Waters

• Weather Facsimile Charts
North Pacific and North Atlantic
Surface, 500 mb, Sea State analyses
Surface and 500 mb Forecasts to 5 days 

• Data Quality Control of Marine Observations
Approx 12 000 Observations per day



USCG Search and RescuesUSCG Search and Rescues

http://www.uscgalaska.com/external/index.cfm?cid=780&fuseaction=EXTERNAL.docview&documentID=59353


EgyptAirEgyptAir 990 Flight Path990 Flight Path



TWA 800 Wreckage RecoveryTWA 800 Wreckage Recovery



NOAA HAZMAT



34 to 47 knots

34 to 63 knots





High Seas Text ForecastHigh Seas Text Forecast



OPC Forecasts 10 Meter Level Winds



How are waves described?

Wave height is the height of the wave from the wave top, 
called the wave crest, to the bottom of the wave, called the 
wave trough. Wave length is defined as the horizontal 
distance between two successive crests or troughs.

During storms, the wave heights increase while the wave 
lengths decrease. Wave heights during storms may exceed 
10 meters (33 feet). The wave length during storms tend to 
decrease; some may be as small as 15 meters (50 feet).

Significant wave height is approximately equal to the average 
of the highest one-third of the waves





U.S. Offshore Marine Text Forecasts 
by Zone 



Offshore Text ForecastOffshore Text Forecast



Coastal Marine Zone Forecasts by the Baltimore/Washington, DC Forecast Office

http://www.nws.noaa.gov/er/lwx/


Coastal Marine Zone Forecasts by the Wakefield, VA Forecast Office

http://www.nws.noaa.gov/er/akq/


Coastal Text ForecastCoastal Text Forecast



OPC Verification vs. Ocean Modeling Branch (1997–2000)



Ocean Prediction Center HomepageOcean Prediction Center Homepage
http://www.http://www.opcopc..ncepncep..noaanoaa..govgov



www.weather.www.weather.govgov//omom/marine/home./marine/home.htmhtm



How can you receive weather warnings and forecasts?
INMARSAT NAVTEX

Single Side-Band Weatherfax

NOAA Weather Radio

Communications



The Forecast Process

Man Machine Mix



Ship and Buoy
Reports Overlaid
On Visible 
Sat Imagery



Forecasters also use other 
atmospheric data representing
a 3-D profile to assist with 
surface analyses



Nor’easter

L

QuikSCAT data locates areas of
warning conditions not normally seen 
with conventional data.  Available at
http://manati.orbit.nesdis.noaa.gov/quikscat/



QuikSCAT Helps Determine Frontal Structure



OPC Western Atlantic Surface Analysis



OPC Western  Atlantic Sea State Analysis

Hurricane Hurricane GertGert





Trough

Ridge

5640 meter Iso-height contour SFC
Storm Track lies 300-600 NM 

Poleward

Ridge



Schematic 3-D atmospheric profile of upper level air flow, 
vertical motions,and synoptic scale surface low features

Surface Low Pres
and Fronts

Vertical motions

Upper Level
Flow pattern

Surface High Pres



500 Mb overlaid on Satellite Imagery 
Reveal vertical motion…

Sinking airRising air Rising air



Life Cycle of 3-D Low Pressure-Day 1



Life Cycle of 3-D Wave Cyclone-Day 2



Life Cycle of 3-D Wave Cyclone-Day 3



Life Cycle of 3-D Wave Cyclone-Day 4



Rules of Thumb
• Surface lows track at 1/3 to ½ of 500 Mb wind 

speeds above the surface low pressure

• Surface lows will track parallel to the ISO-height 
contours

• Surface storm track (low pressure centers) lie  
between 300 and 600 nautical miles north of the 
bold 5640 meter contour(as depicted on MPC 
500 Mb charts.



Rules of Thumb (cont’d)

• Bold 5640 meter iso-height contour represents 
the southern extent of surface beaufort 
force 6 (22-26 knots) westerlies in summer and 
force 7(27-33 knots) in the winter

• Up to 50 percent of the 500 Mb wind speed can be 
translated to the surface behind the 500 Mb trough 
axis (northwesterly flow), in the colder air



OPC can view and compare more models.

Multiple ModelsMultiple Models











WaveWatch III Model – Improved Significant Wave Forecasts

NOAA NOAA WavewatchWavewatch III III –– October 28, 1999October 28, 1999
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Gulf Stream North Wall

Gulf Stream North Wall











Menu Items-Radio Fax Users Guide



Radio Fax Users Guide Table of  Contents



Radio Fax Users Guide Product Description



Radio Fax Users Guide Product Description



Menu Items-Radio Fax Schedule



Atlantic Radiofacsimile Schedule -
Broadcast Times



Atlantic Radio Fax Schedule-Product Type



Atlantic Radio Fax Schedule-FTP E-mail
Code

Last Updated

Telephone Numbers



Receive Receive RadiofaxRadiofax Charts via FTP ECharts via FTP E--mail at Seamail at Sea



Instructions on getting Charts via E-mail at
Sea



OPC Text Forecasts via Wireless OPC Text Forecasts via Wireless PDAsPDAs/Cell Phones/Cell Phones
http://www.http://www.opcopc..ncepncep..noaanoaa..govgov/mobile/index./mobile/index.wmlwml



Accessing Weather Data

SSB/Satellite

Charts, Navtex e-mail, 
voice, faxInmarsat….







TROPICAL CYCLONES

Hurricane Isabel 18 Sep 2003



The 2004 Atlantic Hurricane Season

Was it an average season for tropical cyclone activity? 

Above average?
Below average?



Table 1. Progress of the average Atlantic season (1944-1996). Date upon which the following 
number of events would normally have occurred.

Number Named systems Hurricanes Category 3 or greater
1 July 11 Aug 14 Sep 4
2 Aug 8 Aug 30 Sep 28
3 Aug 21 Sep 10 -
4 Aug 30 Sep 24 -
5 Sep 7 Oct 15 -
6 Sep 14 - -
7 Sep 23 - -
8 Oct 5 - -
9 Oct 21 - -





2004 ATLANTIC HURRICANE SEASON



Hurricane Connie 1955



Hurricane Isabel 2003

Forecast Period (hours) 12 24 36 48 72 96 120

NHC Forecast Error (nm) 22 39 52 60 80 104 146

NHC Mean Error (1993-2002)( nm) 45 81 116 150 225 282 374



Hurricane Isabel Impact - Frisco Breach



New Breach that Severed Hatteras Island



Caught At Sea…Navigating To Clear a CycloneCaught At Sea…Navigating To Clear a Cyclone
Vessel Location Navigation Action 

Ahead Of Tropical 
Cyclone (A) 

Put the wind at 160° relative to the ship on the starboard side making best 
course and speed into the left semi-circle of the system. 

Right Semicircle Of 
Tropical Cyclone (RF) 

Put the wind at 045° relative to the ship on the starboard side attempting to 
make best course and speed to clear the system. Wind & wave in this region 
can often drastically reduce ship forward speed. 

Left Semicircle  Of 
Tropical Cyclone (LF)  

Put the wind at 135° relative to the ship on the starboard side making best 
course and speed to increase separation between ship and tropical cyclone. 

Behind The Tropical 
Cyclone (LR, RR) 

Maintain best riding course and speed to increase separation between ship and 
tropical cyclone. 



Links-Tropical Cyclone Information



BERMUDA HIGH PRESSURE SCENARIO



SEA BREEZES

http://ad.usatoday.com/RealMedia/ads/click_lx.cgi/www.usatoday.com/wseabrze.htm/32293/Bottom468x60/20577_Classmates_JanT_3743/winbox_468x60.gif/38633561633236613364376363323230


SEA BREEZE FRONT



Animation of cold front



THUNDERSTORMS



MATURE

GROWING



MAMMATUS

GREEN TINGE



MICROBURSTS



SQUALL LINES



LINE 
MOVEMENT

CELL
MOVEMENT

X



THE GULF STREAM
FRONT

PRE-FRONTAL
SQUALL LINE

LIGHTNING STRIKES

SPAWNING GROUND
FOR T-STORMS



Waterspouts



LIGHTNING







NWS Sterling, VA Homepage



THUNDERSTORM TIPS
Know the forecast! 

NOAA WX Radio 
Fronts, troughs, boundaries

Watch the sky!!!

Gulf Stream
Flow parallel to the Stream
Max activity at night

AM Radio

Radar (rain clutter/sea clutter)

Act early!



Titanic Telegram
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