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Aim of this session
Over the next two hours I hope to give you an overview of two 
seemingly disparate areas, weather and electronic chart plotting. At 
the end I hope you understand why you really need to talk about the 
weather at sea and electronic chart plotting together.

Goals:
• Understand the forces that give rise to the weather

• Know the clouds associated with approaching fronts 

• Where to find a range of weather forecast products

• Have a working understanding of OpenCPN, an open source ECDIS (Electronic 
Chart Display and Information System)

• Understand how to import and visualize weather and current grids 

• Understand how to create optimal routes in OpenCPN

Of necessity we will not go into any topic in detail; there are plenty of 
sites on the web for further exploration.
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Agenda

• Weather Basics 

– Where does the weather come from?

– Fronts and air masses

– Cloud types

– Wind, waves, and warnings

– What can you tell from looking at the skies and barometer?

– Wave heights (wind and fetches)

• Forecasting products
– The wide range and uses of forecasting products 

– Gribs (General Regularly-distributed Information in Binary form)

• Planning a Daysail
– A few days out - Windy, PredictWind, etc.

– A few hours out - your local weather radar, forecast and lightning

– During the sail: lightning and eyes

• Planning a Passage (e.g. Bermuda)
– Intro to OpenCPN

– Loading and updating charts

– Requesting and importing Gribs

– Using the routing plugin with weather and current forecasts
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The Causes of Weather
• Density
• Coriolis Force
• Atmospheric pressure
• The global wind pattern
• Wind and weather
• Air masses
• Atmospheric pressure
• Isobars
• Dew point (determines bottom of cloud formations, 

fog, and rain)
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The Causes of Weather

Weather is caused by the interactions of air masses that are not 
in equilibrium – different pressures, temperatures, and moisture 
content. 

Air masses are vast expanses of air that have similar densities, 
temperatures and moisture and arise from different geographical 
regions; they move as part of the prevailing winds. 

When two dissimilar air masses meet, their boundary is a ‘front’, 
which is what gives rise to much of the interesting weather. 
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The Causes of Weather

Global Circulation
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The Causes of Weather

7

Maritime (m) air masses are moist, continental © air masses dry. Temperature is associated 
with their latitude (Equatorial, Tropical, Polar, Arctic/Antarctic)



Bluewater Weather             MIT IAP 2016 

The Causes of Weather

Global Circulation
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The Causes of WeatherFronts and 
Weather 
Systems
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Fronts and Weather Systems

Cloud Types

The basic categorization: shape and height

• Cumulus clouds are puffy and vertical

• Stratus clouds are flat layers

• Cirrus – detached or semi-detached filaments

‘Nimbus’ clouds are associated with precipitation. 
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Fronts and Weather Systems

Cloud Types

11
By Valentin de Bruyn 
https://commons.wikimedia.org/w/index.php?curid=17899555
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Fronts and Weather Systems

In a Warm Front warm air slides over cold air 
▪Moves slowly 10-15kts 
▪Weather deteriorates gradually 
▪Approaching clouds seen from 1000+ miles 
▪Symbol marking the front is a line with red half circles (warm air is behind the 
line) 
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Jet Stream Cirrus
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Altostratus
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Stratus 
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Low-hanging stratus wisps 
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Fronts and Weather Systems

In a Cold Front the Cold Air pushes underneath warm air and causes the air to 
rise violently and rapidly 
– Cold fronts move fast 20- 35 kts 
– Generally move E-SE 
– Weather deteriorates rapidly 
– Approaching clouds seen 50- 150 miles ahead of cold front 
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Jet Stream Cirrus
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AltoCumulus
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Caption
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Cumulonimbus
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Derecho
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Cumulus of Fair Weather 
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Cumulus Congestus
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The Boundary Layer: 
Effects of Land Morning to Afternoon

– Land heats up, air rises, cools, sinks again, wind 
picks up

– Warm air rises over land, cool air from the sea 
moves inland (sea breeze)
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The Boundary Layer: 
The Effects of Land Evening to Night

– Land cools, convection stops, winds die down

– Warm air rises from the water, cool air flows down 
coastal slopes (land breeze)
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Questions?

Questions?
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Agenda

• Weather Basics 

– Where does the weather come from?

– Fronts and air masses

– Cloud types

– Wind, waves, and warnings

– What can you tell from looking at the skies and barometer?

– Wave heights (wind and fetches)

• Forecasting products
– The wide range and uses of forecasting products 

– Gribs (General Regularly-distributed Information in Binary form)

• Planning a Daysail
– A few days out - Windy, PredictWind, etc.

– A few hours out - your local weather radar, forecast and lightning

– During the sail: lightning and eyes

• Planning a Passage (e.g. Bermuda)
– Intro to OpenCPN

– Loading and updating charts

– Requesting and importing Gribs

– Using the routing plugin with weather and current forecasts
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NOAA Web Site
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The Causes of Weather
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The Causes of Weather
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Sources of Weather Forecasts

• National Weather Service Marine Forecast
– www.weather.gov/marine
– Also available for mobile devices mobile.weather.gov
– A long list of government sources for weather

• NOAA Weather Radio
– WX on your VHF radio

• Commercial Products (based on NOAA and other 
models)
– Available over your hotspot or StarLink
– Examples: SailFlow, Windy, Predict Wind, mobileGrib
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Weather Predictions
• Models
– GFS
– ECMWF
– HRR
– outputs of models are gridded, and have temporal and 

spatial resolutions.

• Are models in disagreement or changing over 
time?
– Not unusual for models to significantly disagree 2.5+ 

days out
– Usually there is convergence 24 hours out
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Weather Predictions 

• NOAA
– Marine forecasts
– Near-term forecasts and analyses
– Longer-term outlook
– Includes marine forecasts
– Also: currents

• Use e.g. Windy to look at NOAA and other models
– Not unusual for models to significantly disagree 2.5+ 

days out
– Usually there is convergence 24 hours out
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An alternate weather forecast...
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https://www.youtube.com/watch?v=O48qA2f8qJs
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Agenda
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– Using the routing plugin with weather and current forecasts
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Day sailing - off your mooring and back

• A few days out
– Use Windy to look at the models to see if ti might be a 

nice day

– Read the extended forecast discussion at NOAA

– Realize that if it’s more than 4 days out the forecasts will 
be wrong.
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Day sailing - off your mooring and back

• A few hours before:
– Look at the local radar and forecast on your local TV 

station

– Look at e.g Windy

– Keep an eye on the lightning app 
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Day sailing - off your mooring and back

• During the sail:
– Keep an eye out

– Look at the weather radar on your phone

– Look at the lightning app on your phone

You don’t want to be caught out. An afternoon at the Sail Loft 
beats an afternoon thunderstorm on a boat.
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Agenda
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– Using the routing plugin with weather and current forecasts
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ECDIS
(Electronic Chart Display and Information 

System) break
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So you want to go to Bermuda?

• Start looking at the weather weeks before
• Pay close attention to the tropical disturbances 

https://www.nhc.noaa.gov/gtwo.php?basin=at
lc&fdays=7

• Low long will it take you to get there?

• Load the gribs and use a routing package

• Do load the wave forecasts
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Fair Winds and Following Seas!
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Falling barometer = a Low is coming

Hurricane Wilma (2005)
882 mbar at center!
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Winds, Waves and Warnings

The greater the wind and the fetch, the higher the wave:
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Winds, Waves and Warnings

Warnings

• Small craft advisory: forecast winds of 25 kts 
to 33 kts (no guidance on what a ‘small craft’ 
is)

• Gale warning: forecast winds of 34 kts to 47 
kts

• Storm warning: forecast winds of 48 kts to 
63 kts
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Wind and Waves

• Falling barometer
– Millibars (mb or mbars) typically 1013.25 mbar

– Falling 4 mb in 3 hours, expect winds 20+ knts

– Falling 6 mb in 3 hours, expect gale-force winds!
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Wind comes from 
differences in pressure, and 
at the surface flows almost 
along the pressure isobars 
(due to the Coriolis force).

Direction and speed is 
represented on charts via a 
wind barb; the barb ‘points’ 
in the direction the wind is 
going.

Wind, Waves and Warnings
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OpenCPN to Bermuda
1/16/24   

Sandy Wells



outline

in the next few slides I will summarize

weather routing
get grib files
load them into openCPN
browse grib data
configure route planner
plan route
browse route
browse report



weather routing

given predicted weather: wind waves current

and a model of the boat’s performance

   ‘polars’

start time

search for optimum route from, e.g.,

   cape cod to bermuda 



polars
e.g.  separate polars for spinnaker or not



algorithms, software

● Isochrone method: Plots isochrones, or points 
that can be reached at a certain time, to 
determine the best strategy 

Software
      openCPN: free, does the job
      expedition: used by pro ocean racers $1.5K

 predict wind: popular, can run in cloud
    smoother user interface, nice on IPAD
      



Get current GRIB predictions from 
saildocs.com

Email these messages to:   querey@saildocs.com
Separate emails, no subject line, nothing else,    is fragile

gfs:32N,43N,64W,72W|0.5,0.5|0,3..240|WIND,WAVES
rtofs:32N,43N,64W,72W|0.5,0.5|0,3..240|CURRENT

These specified which product, latitude - longitude 
range, .5 degree grid, 240 hours

Need cell phone or sat coms (iridium, starlink?)

mailto:querey@saildocs.com


Receive grib files by email

Download them

Start up openCPN grib feature

Load both files at the same time



Load Gribs into OpenCPN



Browse gribs





Configure and run planner





Browse plan





View report




