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Preparation is Everything !!!

      Races are lost on the water
 Anon…



What is Weather ?
Weather… n     …… 
           : the state of the atmosphere with respect to heat or cold, wetness or
 dryness, calm or storm, clearness or cloudiness
 …....  Webster 

A Collision of Air Massesor   Alternatively ……….

Air mass …. n   ……
 a body of air extending hundreds or thousands of miles horizontally 
 and sometimes as high as the stratosphere and maintaining as it travels
 nearly uniform conditions of temperature and humidity at any given level
 ……..  Webster



“Except for man himself, the weather is probably

 the most variable, unreliable, and fluctuary

 phenomenon of which human intelligence 

 has dared to attempt a science” 

 Malkus, 1962 

WHY  ?



The Challenge is that Atmospheric Flows are
                     Fundamentally Turbulent …...

Displays significant variability in space and time
 on scales of hundreds of km to the atomic     



Laminar region

Turbulent Region

(Deterministic)

(Probabilistic)

“Big whirls have little whirls,
   That feed on their velocity; 
    And little whirls have lesser  whirls,
     And so on to viscosity.”
      Richardson….



The Fundamental Issue
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1013.25 millibar (mb) = 29.92 inches (in) of mercury (Hg) = 76 centimeter (cm)

Ideal Observed
https://www.spc.noaa.gov/exper/soundings/



The Effects all acting on the surface of a rotating spheroid

Are Three Dimensional  !!

0o

30o

60o

Coriolis Force = 2Ω Sin φ  x  Speed

Earth’s rotation Latitude

Produced by the interaction 
of Pressure forces and Coriolis



Consider Atmospheric Implications of Coriolis Force Variations



Surface Low and

Associated Fronts

Vertical motions

Upper Level Trough

& Ridge

Undulating motions of upper-level fronts produces ridges and troughs.

Ridges support surface high pressure systems and troughs support

surface low pressure systems

Courtesy of  Lee Chesneau 

IMPORTANT
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Meteorological Forecast Models

• Global Forecast System (GFS) (https://www.ncei.noaa.gov/products/weather-climate-models/global-forecast )

     The GFS model is a coupled, hydrostatic, global weather forecast model run four     
     times a day on a horizontal resolution of 13 km reported at 25km 
• Global Ensemble Forecast System (GEFS)

      The GFS model run 31 times to produce an ensemble of forecasts to quantify
      uncertainly. GEFS runs four times each day with forecast going out to 35 days
 with a 25km horizontal resolution
• Integrated Forecast System (IFS)   (Forecasts | ECMWF )

     IFS is a global, non hydrostatic, forecast model referred to as the ECMWF or “Euro” model.
 The Hi-Res version runs every 6 hours out to 10 days providing 9km resolution. 
 A 51 member ensemble is run every 12hrs out to 15 days with a 18km resolution.
• Unified Model (UKMET)

      An operational model system run in a number of configurations. The global version
      provides forecasts out to 7 days on a resolution of  16 km for the ensemble
• High Resolution Rapid refresh (HRRR) (https://www.spc.noaa.gov/exper/hrrr/) is an
      hourly updated updated assimilation and model forecast system, based on the WRF
 (Weather Research and Forecasting) model which provides 3 km resolution out to 
 approximately 31 hours      

https://www.ncei.noaa.gov/products/weather-climate-models/global-forecast
https://www.ecmwf.int/en/forecasts
https://www.spc.noaa.gov/exper/hrrr/


Surface waves



The size (heights and lengths) of wind waves depends on

- Wind Speed     and    direction

- Duration

- Fetch – overwater distance on which wind acts

a
h

The result is a variety of waves of differing lengths and heights  !

t

L

Winds produce Waves !



Deep Water Transformations

C =  Speed of Advance  =  Celerity
C = √gL/2π 

L = 5.12 T2 T = Wave Period in sec. 

g = Acceleration of Gravity









Wave Model Charts - Environment Canada

https://weather.gc.ca/model_forecast/wave_e.html
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Storm Sandy - Wave Heights

 

 

CLIS Hsig

CLIS Hmax

WLIS Hsig

Long Island Sound Integrated Coastal Observing System – lisicos.uconn.edu
A component of NERACOOS – neracoos.org 
Warning : data is considered provisional and subject to change.

Department of  Marine Sciences

EST

29-Oct-2012 15:23:00 EST

Hsig = significant wave height
Hmax = maximum wave height



Rogue Wave  -   Draupner Platform  - January 1, 1995

Rogue Wave ….waves whose height is more than twice the

                           significant wave height (SWH) ! ?











Charts | ECMWF

https://www.ecmwf.int/en/forecasts/charts


Charts | ECMWF

https://www.ecmwf.int/en/forecasts/charts


North Atlantic Gyre – Largely Wind Driven



A boundary between cold shelf water and warm Sargasso Sea water



Water Temperatures … IMPORTANT !!



and Salinity Gradients !



Daily composite Satellite Image – Northwest Atlantic Ocean

                     Showing Gulf Stream and Associated Features

               Source:   http://rucool.marine.rutgers.edu/

Gulf Stream

Main Body

Meander

Warm   Core Ring

SST



From: Stommel, , The Gulf Stream ,  1965 

Typical Main Body Structure







Migrates 10-20nm/day 150-300km diameter

Drift   0.1kt

Warm Core

Cold Core
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A look over the past few days
   and what do we see… ?

     CLOUDS  !!

Start Study Early !



Using a Variety of Resources

• Scales of Variability

• Needed/Desired Accuracy

• Reception Limitations

• Sensory Overload

Keeping in mind…….





GOES Satellite-Derived Sea Surface Temperatures

https://ocean.weather.gov/Loops/ocean_guidance.php?model=GOES&area=MidAtl&plot=sstrec&day=0&loop=1


GOES Satellite-Derived Sea Surface Temperatures (weather.gov)

OPC   4 – Day Composite
 Time Series

https://ocean.weather.gov/Loops/ocean_guidance.php?model=GOES&area=MidAtl&plot=sstrec&day=0&loop=1


Global RTOFS High Resolution Oceanic Model

https://ocean.weather.gov/Loops/ocean_guidance.php?model=Global_RTOFS&area=GulfStream&plot=currents&day=1&loop=0


Daily Global Physical Bulletin at 1/12° - Ocean Forecasts - Mercator Ocean

https://bulletin.mercator-ocean.fr/en/PSY4


Satellite Altimetry  (Geodesy)







Source: van Dorn  1993  Oceanography and Seamanship 2nd ed.

Winds against

the current

Winds with the

current

Ocean Wave Periods

   T typical = 10 sec

  Vc   = ~  5kts





Things to be remembered……..
                         

• Start Study well before the start of the Race
 Navigator/Skipper/Watch Captains
 Communicate  in  Plain language  - “No Riddles”
   Consider -  https://sas.cruisingclub.org/weather/online 
     • Weather is the result of air mass collisions

• Geophysical flows (i.e. winds and currents are turbulent and
 characterized by significant spatial and temporal variability

• Model (MetOC) resolution is limited –both spatial and temporal

• Develop a limited number of favored source of MetOc data
           and the means to receive them offshore  

•  Pay attention to Sensory overload

https://sas.cruisingclub.org/weather/online
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