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Motivation

• Safety

– Minimize risk to crew and boat

– Weather has a role in every sailing 

scenario

• Efficiency

– Understand how and when the weather 

changes, as it can be used to your 

advantage (strategy and tactics)



Weather Basics

• Pressure

• Wind

• Fronts



Pressure

• Isobaric (constant P) charts are 

analogous to terrain contours

• Pressure tells us about winds

– Wind is caused by differences in pressure, 

or pressure gradients

– Air flows from high to low, deflected by the 

Coriolis force



Pressure

• Low Pressure

– Falling P

– CCW winds

– Convergence

• Upward vertical 

motion

– Strong winds

– Precipitation

• High Pressure

– Rising P

– CW winds

– Divergence

• Downward 

vertical motion

– Light winds

– Clear skies









Fronts

• Transition zone of two air masses 

of different temperatures

– 4 types

• Stationary

• Cold

• Warm

• Occluded



Stationary Front

• Neither air mass 
moves

• Associated 
weather
– Partly cloudy 

– Little precip

• Winds
– Parallel to the 

front

– Opposite 
directions

http://en.wikipedia.org/wiki/File:Stationary_front_symbol.svg


Cold Front

• Cold, dry (stable) air 
replaces warm, 
moist (unstable) air

• Associated weather
– Narrow, strong 

precip bands (Cu)

– Thunderstorms

– Strong winds

• Winds
– S component ahead

– N component behind

http://en.wikipedia.org/wiki/File:Cold_front_symbol.svg


Cold Front

ww2010 weather tutorial: 3-D Animation of cold front clouds and precipitation

http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/af/frnts/cfrnt/prcp.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/af/frnts/cfrnt/prcp.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/af/frnts/cfrnt/prcp.rxml


Warm Front

• Warm air overrides 

the cold receding air

• Associated weather

– Broad stratoform 

precip bands

– Increased wind 

speeds

• Winds

– E component ahead

– S component behind

http://en.wikipedia.org/wiki/File:Warm_front_symbol.svg


Warm Front

ww2010 weather tutorial: 3-D Animation of warm front clouds and precipitation

http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/warm_front_precip.rxml?hret=/guides/mtr/af/frnts/wfrnt/cyc.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/warm_front_precip.rxml?hret=/guides/mtr/af/frnts/wfrnt/cyc.rxml
http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/warm_front_precip.rxml?hret=/guides/mtr/af/frnts/wfrnt/cyc.rxml


Occlusion / Occluded Front

• When a cold front 

overtakes a warm 

front

• Potential to produce 

severe weather

• Winds

– S component ahead

– N component behind

http://en.wikipedia.org/wiki/File:Occluded_front_symbol.svg


Occlusion



Front Identification

• Locating fronts on surface weather 

charts

– Large temperature changes over small 

distances

– Shifts in wind direction

– Pressure and pressure changes

– Cloud and precipitation patterns















Oceanography

• Currents

– Local weather

• Wind waves

• Swell



http://www.usno.navy.mil/NOOC/nmfc-n/RSS/html/anals/seaht/Seaht_north.gif


http://www.usno.navy.mil/NOOC/nmfc-n/RSS/html/anals/wndseas/latest.gif




• .WARNINGS. 

• ...GALE WARNING... 

• .LOW 55N60W 989 MB MOVING SW 15 KT. FRONT 

EXTENDS FROM 57N56W TO 

• 53N41W TO 42N40W TO 34N43W. BETWEEN 180 NM AND 

480 NM NE 

• QUADRANT AND WITHIN 240 NM E OF FRONT WINDS 25 

TO 40 KT. SEAS 8 

• TO 16 FT. 

• .24 HOUR FORECAST LOW DISSIPATED INLAND. WITHIN 

180 NM NE AND E 

• OF A LINE FROM 65N57W TO 59N49W TO 49N37W WINDS 

20 TO 30 KT. 

• SEAS 8 TO 13 FT. 

• .48 HOUR FORECAST E OF A LINE FROM 62N39W TO 

57N37W AREA OF S TO 

• SE WINDS TO 25 KT. SEAS 8 TO 12 FT. 



Gulf Stream

• Warm, fast moving current

– Impacts weather 

• TC; low development; localized 

Convection

• Eddies

– Cold core 

• CCW

• South side (water from north)

– Warm core

• CW

• North side (water from south)



Mesoscale (Local) Effects

• Friction

– Decreases velocity and deflects wind to the 

left

• Clouds

– Type and wind

• Sea/Land breeze

– Chesapeake Bay; Long Island Sound

• Thunderstorms



Where to Find High Winds

• Closely spaced isobars

• Curved isobars

• Cold fronts

• Vertically developed (tall) clouds



Where to Find Low Winds

• Centers of high pressure

• Ridges (where the flow is clockwise)

• Between low pressures

• Below center of large clouds



Satellite Derived Winds

http://manati.orbit.nesdis.noaa.gov/img/ssmicur_ds.map




<> 





Tropical Cyclones

• Move westward and poleward

• Do not “cross the T”

– i.e., do not sail across the projected path

• Isobaric analysis 

(Pressure)

– Concentric closed 

circles





Resources/Products
• NWS

– Atmospheric and Oceanic products

– Watches and Warnings - includes coastal waters

– Marine Forecasts (observations)

• OPC

– Chart interpretation

– Gulf Stream forecasts

– Atlantic briefing package

• NMFC

– Warnings

– Tides, sea height analysis (graphical and text)

• Unisys

– Models, radar, satellite imagery

• FNMOC

– Atmospheric and Oceanic products

http://www.weather.gov/
http://www.nws.noaa.gov/om/marine/home.htm
http://www.opc.ncep.noaa.gov/product_description/keyterm.shtml
http://www.usno.navy.mil/NOOC/nmfc-n
http://weather.unisys.com/
https://www.fnmoc.navy.mil/public/
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