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“Expect the 
Unexpected”

“When anyone asks me how I can best 
describe my experience of nearly forty 
years at sea, I merely say uneventful.  

Of course there have been winter gales and 
storms and fog and the like, but in all my 
experience, I have never been in an 
accident of any sort worth speaking about.  
I have seen but one vessel in distress in all 
my years at sea…

I never saw a wreck and have never 
been wrecked, nor was I ever in any 
predicament that threatened to end 
in disaster of any sort.”

Captain of the Titanic

- from a presentation by E.J. Smith, 1907



New England to Baltimore Caynyon …GALE WARNING…
NW WINDS INCREASING TO 30 TO 40 KT…SEAS BUILDING TO

15 TO 20 FT…

Did you ever wonder who issues
Marine WARNINGS?



NWS Marine Advisories and 
Warnings

Small Craft Advisory…
20-33 knots/seas 8- 10 feet

Gale…34-47 knots (Force 8/9)

Storm…48-63 knot (Force 10/11)

Hurricane Force…64 knot and higher 
(Force 12)



National Weather Service

www.mpc.ncep.noaa.gov



NCEP -- Where America’s climate and weather services begin.

\



OPC Operations



NWS Ocean Prediction Center ….Responsibilities

•Offshore Waters Forecasts
New England Waters
Mid-Atlantic 
Washington and Oregon 
California and Northern Mexican 

• High Seas Text and WWV Boulder Voice
North Pacific and North Atlantic

•Weather Fax Products
North Pacific and North Atlantic
Surface, 500 Mb, Sea State analyses
Surface and 500 Mb Forecasts to 5 days

STORM WARNINGGALE WARNING
HURRICANE FORCE







Marine Forecasts in Text Fomat



Weather in Graphics Form



What Does a Forecaster Do?
THE HUMAN INTELLIGENCE

FORECAST PROCESS

Numerical

Model

Forecasts/GRIB

WARNINGS/

FORECASTS
Observations

INTERPRET DATA

&  ADD EXPERIENCE

& KNOWLEDGE

GALE WARNING



Forecasting Tools

NUMERICAL FORECAST MODELS

WE HAVE ACCESS TO ATMOSPHERIC AND OCEAN 
WAVE FORECAST MODELS FROM AROUND THE GLOBE!

U.S. NATIONAL CENTER FOR ENVIRONMENTAL PREDICTION

ENVIRONMENT CANADA

U.S. NAVY

U.K. MET OFFICE

EUROPEAN CENTER FOR MEDIUM RANGE FORECASTING

UNIVERSITIES



Forecasters View and Compare 
Multiple Models



OPC Forecasters Use QuikSCAT 
Derived Winds To:

Determine warning criteria, accurately place surface 
features and diagnose initial conditions





Hurricane Force Winds

….Such as Hurricane Force Wind 
Warnings



QuikSCAT - Pinpoints Warnings…



QuikSCAT Overlaid with Atlantic 
Surface Analysis



OPC Has Its Own Briefings and 
Quality Control Forecast Efforts!!



Pop Weather Quiz

Lets challenge you with where your marine 
weather forecast and self reliant skills are!



1. Can You Read This Chart?
2. Which One of These Sail Boats Is Going The Right Way?

A

B

C



Review of Frontal Weather Systems
Graphical depiction of fronts including frontogenesis and

frontolysis

www.opc.ncep.noaa.go
v



Frontal Weather Systems

• Warm air mass rising precedes the passage of a cold front
• Cold air masses follows cold frontal passages

Top-down view of a Mid-
latitude Low with a warm 
and cold front in its early 
stages of development



Frontal Weather Systems

An animated cold front depicting cold denser air displacing 
warm less dense air and forming vertical clouds



Vertical  Clouds:
Cumulus and Cumulonimbus

before the passing of the Cold Front!!



Frontal Weather Systems

An animated warm front depicting warm less denser air 
riding over cold dense air and forming layered clouds

Poor visibility and steady precipitation



High Clouds
Cirrus, Cirrostratus, & Cirrocumulus
The first indication of a Warm Front!
Clouds that are not continuous or increasing indicate 

that stormy weather is passing south of you



Middle Clouds
Altostratus, Altocumulus 



Nimbostratus with rain& fog! 



Low Clouds
Nimbostratus, Fractostratus not 
necessarily with a Warm Front 



Fronts
•A synoptic scale feature associated with a mid-latitude Low

•An extension of the parent Low where isobars are
“kinked” along the front and pointed away from the low center

•A lot happens at the front…
•Separation and mixing of two air masses
•Pressure minimum
•Clouds and precipitation
•Wind shifts

Why is this important to you 
and your vessel ?



Frontal Weather Systems
•Schematic view of a mature Low Pressure System
•Occluded warm and cold front depicted
•Note junction between fronts known as “Triple Point”



Pressure & Wind Flow Around 
Lows & Highs



Standardized Wind Field



Surface Analysis



Another Scenario, Different Coast…

• If you were planning a day of sailing in 
the Chesapeake Bay or perhaps en-route 
to Bermuda from Annapolis, which of the 
following weather forecast would impress 
you the most to reconsider your plans….



Would it be this?



Or would it be this?



…Do You Know Either Event Can 
Cause This?....



…For An Up Close and Personal Encounter!!



Yet Another Scenario…You Are Planning to Leave from 
Palm Beach to the Bahamas 1200 UTC Jan 6th…What Is 

Your Weather on Departure?



If U R Thinking Along These Lines You R right!



Weather for 12 UTC January 6th Departure From Palm 
Beach to the Bahamas…Is This a Good Idea?
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If You Said No, 
Is It Because U Had This in Mind?
Wind Against Current In the Gulf 

Stream?



Another Scenario…Is This a Good time to 
Depart Tatoosh Island for LA?



…How about this?



Which Surface Map Scenario Would Suggest 
Rain and Fog, Poor Visibility for the Puget 

Sound?



…Would It Be This?



Or Would It Be This?



The First Scenario is Obvious…the 
Second, Worse a Day Later!



Is This a Good 96 Hour Surface Forecast?



…Which Validates This Analysis Four Days 
Later?



96 Hour Surface Forecast



48 Hour Surface Forecast



24 Hour Surface Forecast



Surface Analysis VT 12 UTC 07 
May 2008



L

L

L L

OPEN WAVE

FRONTAL FRACTURE

T-BONE
MATURE

GALE WINDS STORM WINDS
HURRICANE FORCE WINDSHURRICANE FORCE WINDS

OPC tracks the weather forecasts 
out to 5 days…



…in order to determine where should your boat 
be…day one through 5!

L

L

L L

OPEN WAVE

FRONTAL FRACTURE

T-BONE
M ATURE

GALE W INDS STORM W INDS
HURRICANE FORCE WINDSHURRICANE FORCE WINDS



“From” and “Valid”…is EASY!!!



From the 4 surface analyses 
charts each day…



2 regional 24 hour surface pressure forecasts 
each day…



2 full ocean 48 hour surface pressure forecast 
each day



To the One Lone 96 Hour Surface Pressure 
Forecast Once a Day!



So one can make a decision based on a based 
forecasts through 96 Hours…as to which route is 

optimum?



OPC’s Chart  Reading Requires Familiarization 
of Product Symbols and Legend Interpretation



OPC Product Legend









Gridded Binary Data (GRIB files)…What about 
them?



I Strongly Recommend That You 
Learn the Importance of Human 

Intelligence Forecasts First…



Such as an OPC Surface 48 Hour
Forecast…



When Compared to Same GRIB  48 Hour Surface 
FCST…the Winds do NOT Match OPC’s Forecast!



Local and Geographic Effects..Local and Geographic Effects..
How will this impact a How will this impact a 
Gulf Stream Crossing?Gulf Stream Crossing?



Counter Opposing Flow



Scatterometer derived winds

QUIKSCAT…wind speeds, directions



Surface Analysis VT 06Z Dec 26



24 hour Wind Wave Forecast VT 
12Z Dec 26





QuickSCAT Image VT 1300Z Dec 26

Enhanced winds
Along N Wall GS

Eddy?



Wind Against Current
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Wind against a Gulf Stream Current!



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

Radar (rain clutter/sea clutter)

Act early!



THE GULF STREAM
FRONT

PRE-FRONTAL
SQUALL LINE

LIGHTNING STRIKES

SPAWNING GROUND
FOR T-STORMS



LIGHTNING…again, who is the highest point on the 
water?



TROPICAL CYCLONES

Avoid the 34 Knot Wind Radii !!!



TROPICAL CYCLONES

Hurricane Isabel 18 Sep 2003



Statistical Error Biases in Forecasts Provide the 
Basis For…

Track Forecast Errors



…The 1-2-3 Rule for Danger Area To Avoid!



Caught At Sea… Navigating To Clear

Vessel Location Navigation Action 

Ahead Of Tropical 
Cyclone 

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 

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 

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 

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



Comparing Extra-Tropical Cyclones with their 

Tropical Cousins-

DANIELLE 1998

FLOYD 1999

STORM
FORCE

GALE FORCE

TRS and 
Extra-tropical
Cyclone 
warning
criteria wind
& field 
comparisons



Levels  of Weather SystemsLevels  of Weather Systems

Scale Feature Duration

Global Jet Stream months/weeks

Synoptic Highs & Lows weeks/days
Troughs & Ridges

Meso-scale Squall Line, day or hours
Gulf Stream
“North Wall”

Local (Micro) thunderstorms hours or less
micro-bursts, 
waterspouts

Weather Originates in Many Scales and 
Dimensions



Schematic 3-D Atmospheric Profile of Upper Level Air 
Flow, Vertical Motions, and Synoptic Scale Surface High 

and Low Pressure Systems and their Frontal Features 

Surface Low and
Associated Fronts

Vertical motions

Upper Level
Flow pattern



Let us Examine Synoptic Scale Features on a Upper
Air 500 Mb Chart…Surface Low

Trough Axis

5580

5520 

5460
5400

500 Mb Trough



Let Us Examine Synoptic Scale Features
on a 500 Mb Chart…

Ridge 
Axis

5580

5520

5460

5400

H

Surface High

500 Mb Ridge



…Which Are Embedded Within the Basic 
500 Mb Flow Patterns…



REMEMBER THE HALLOWEEN STORM 
OF 1991?

“THE PERFECT STORM”



L
H

1044 980

00Z WED 30 OCT 1991



Surface Pressure 0000 UTC 30 Oct 91



Putting upper air and surface 
together!





500 Mb Rules of Thumb
• Surface lows track at 1/3 to 1/2 the 500 Mb wind speed 

aloft
• Surface lows track parallel to ISO-height contours
• Up to 50% of 500 Mb wind speed can be translated to the 

surface behind the 500 Mb trough axis (in the colder 
northwesterly flow)

• Surface storm track (low pressure centers) lie  between 
300 and 600 nautical miles north of the bold 5640 meter 
contour

•southern extent of surface Beaufort force 6 (22-27 kts) 
“westerlies” in summer and force 7(28-33 knots) winter



Sneak preview of Heavy Weather Avoidance 
by Ma-Li Chen and Lee S Chesneau

5760 m - corresponds to west
bound limiting latitude

5580 m - corresponds to east 
bound vessel limiting latitude

5640 m

5700 m

5400 m

5640 m- corresponds 
To thumb rules

5400 m corresponds to the
upper portion of the
Specialized Strong Wind Belt

5700 m corresponds to
the lower portion of the
Specialized Strong Wind
Belt



“Tropical Lows”…Hurricane Floyd

Tracking NW at 14 
Knots and Winds 
Speeds of 135 
Knots Near Center



Which Leads Smaller Scale Which Also Has  
Dimensions in Time and Space…



To Even Smaller Scale Features Such As Water-
spouts…Which Again Are A Manifestation of Larger Scale 

Weather Patterns, Systems, and Features



Lets do a Virtual Voyage Through 
the NWS Forecast Zones











NWS Coastal Waters Forecast



NWSFOs



NWSFO Boston, MA



NWS Coastal Waters Forecast



A Portion of the OPC Text Offshore Marine Forecast





Portion of the OPC  High Seas Alpha-Numeric 
Text Forecast



•Before Departure…
•The single most important decision for a successful 
voyage may well be prior to your departure time. 
•It is possible to put yourself in harms way the moment 
you cast off 
•Know the forecast…ahead of time
•Monitor the weather via HF Fax or the  Internet….same 
products
•What products or services will you use at sea?
•Private weather routing service… Be in a position to 
intelligently engage; they are an advisory service only.
•The ultimate responsibility for weather forecasts and 
routing rests with the Skipper and his/her properly trained 
crew.



•Monitor the weather..as part of watch keeping/navigation
•Wind speed and/or direction changes
•Barometer
•Seas
•Is the weather evolving as planned?
•If not…determine and redefine options
•Know the current forecast and develop a confidence factor by 
validating previous forecast with the most current analyses!!!
•Monitor the weather through HF Weather fax, SSB, 
GMDSS,NOAA WX RADIO, non satellite based e-mail 
systems..
•If resources permit, the use of satellite technology enabling 
access to the same weather products posted to the internet will 
help the inevitable transition from old technology to the new.

When Underway…



Maintain the Big Weather  Picture…
both short and long term through day 5!!



Logic of Display Must Reflect the Logic of Clear
& Precise Thinking!!



…So U Can Anticipate this type of  event…



…And Avoid This Kind of Close Encounter!



Strong Lows Can Develop at Any Time if Conditions 
Are Favorable….This is a Late June Low with 

Hurricane Force Winds….



1800 UTC June 25, 1991 
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Is Your Goal to Storm Chase?



If So…It  May Costs Us Tax Payers 250K for 
the US Coast Guard to Come Fetch You !



Your goal is 
To be in this,

NO?



“Shore deadlines too often get in the way 
of making good nautical decisions.”
“the only schedule that really counts for 
mariners, …is the one of weather systems.
John Rousmaniere
Fastnet, Force 10



“Some People Are Weather-wise, 
but Most Are Otherwise”
Benjamin Franklin 
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