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You are onboard a carrier on course 040 T, speed 15 kn.  A weather report states that true wind is from 350 T, with a force of 12 kn.  Find what relative/apparent wind direction and speed will be aboard the ship.  Your course and speed are the same, but the wind has shifted, and the apparent wind is 330 T with a force of 21 kn.  What is the True Wind speed and direction?  Problems such as these and more are solved quickly and easily by the Wind Conversion software application.

In 1868, the newly organized U.S. Naval Hydrographic Office began publishing the American Practical Navigator with its equations for computing True Wind.  The book, written decades earlier by Nathaniel Bowditch, had become the definitive text on nautical science.  The calculations were simple albeit, time-consuming to perform.  However, Bowditch, as it became known, served a useful purpose in the U.S. Navy for many decades and is published to this day.  

By the mid-20th century, generations of U.S. Navy cadets had learned to compute True Wind using the equations derived by Bowditch.  “Wind Problems,” as they were called, could be solved graphically using the familiar Maneuvering Board.  In addition, a slide rule instrument called the “wind computer” became popular with navigators and aerographers for solving wind problems.  Use of the Maneuvering Board and the Wind Computer became essential to mission planning. 

In the early 1990s, the Naval Oceanographic Office (NAVOCEANO) Systems Integration Division (N64) developed a software application for computing True Wind.  Included in the Geophysics Fleet Mission Program Library (GFMPL), “True Wind” would quickly perform the same calculations as in Bowditch.  The inclusion of the True Wind application in GFMPL would greatly augment Navy tactical environmental predictions for many years to come.

From the True Wind equations, N64 redesigned and developed a Windows-based application for converting True/Apparent Wind and Ship Direction/Speed.  It was called Wind Conversion (WC) and was included in the GFMPL designed for Windows NT or GFMPL NT.  By the end of the 1990s, WC was used aboard Navy warships, by Mobile Environmental Team (MET) offices, and by Marine Expeditionary Force (MEF) units.  Wind Conversion had become a force multiplier.

Development of Wind Conversion began with the Bowditch equations for True Wind direction and speed, expressed in vector form.  From these equations, Relative/Apparent Wind and Desired Ship's Direction/Speed were algebraically solved.  The result was a set of three separate vector equations that could be executed simultaneously using parallel processing.   With this feature, WC would not only provide a “three-way” conversion but could also be seamlessly interactive.

The most conspicuous feature of Wind Conversion is the electronic maneuvering board in the graphic user interface (GUI), with the plot of a wind triangle in the center.  The WC user may enter data manually in the adjacent vector dialog or graphically “click and drag” the ”erw” points of the wind triangle vertices.    Color-coded readings of these vector parameters appear below the electronic maneuvering board.  WC may be operated completely independent of the vector dialog.

As Wind Conversion may be operated graphically, the user may choose to compute winds completely by data entry.  The Vector dialog is reminiscent of the original Wind Conversion utility designed for GFMPL PC/AT, but the user may select from one of three conversions: True Wind, Relative/Apparent Wind, or Desired Ship's Direction/Speed.  An exclusive option allows for the selection of Relative or Apparent Wind.  The ”Compute” button executes the operation.

Wind Conversion theory and operation is familiar to anyone knowledgeable in nautical science or with maneuvering boards.  The meteorological or maritime convention is always used: Wind direction is the DIRECTION FROM WHICH THE WIND IS BLOWING.  True Wind is the direction (in degrees T) and speed of the actual wind, regardless of whether there is a moving ship measuring it.  Relative Wind (RW) is the direction and speed of the wind (measured with respect to the bow) relative to your ship's movement through the water.  Apparent Wind (AW) is RW expressed in degrees true.  Using the Ship's Heading (SH), this relationship may be expressed as AW = SH + RW.  Seen in the erw wind triangle, these vectors are True Wind (ew), 
Relative Wind (rw), and Ship's Direction and Speed (er).  The rest is software operation.

There are two general types of wind problems: determining True Wind direction/speed and determining Relative/Apparent Wind direction/speed.  Another type of problem is Desired Winds. It is sometimes necessary to find a course that will give a desired relative wind.  When a ship is conducting flight operations, she requires a certain relative wind across her deck in order to launch or recover aircraft.  Although this type of problem is often not taught in nautical science, it is easily solvable by the Wind Conversion application. 

Wind Conversion has several other features useful to operation.  Because winds and speeds can greatly vary, there is a selection of display scale ratios from which the user may enlarge or reduce the wind triangle image.  The maneuvering board grid itself may be toggled on and off.  Graphic display and vector dialog can be operated and/or viewed individually by user configuration.  Classification settings allow for proper confidentiality of all output generated by the application, depending on use.  Future enhancements may include options for line style and color. 

Wind Conversion output may be saved for briefing purposes using the ”Send to” option.  Text output may be saved (or sent) as TXT type files from which the user may cut and paste for documentation or transmittals.  Graphic output may be saved in several popular image formats: JPEG, TIF, BMP, and PCX.  These saved images are easily inserted into Powerpoint briefs or attached to e-mails.  WC can also generate hardcopies of all output–text or graphics.

Future output image formats will include Scalar Vector Graphics (SVG).  

Wind Conversion has a complete user guide in the form of a Help session,  which the user may access within the application.  WC Help includes an introduction, a functional description describing the theory and operation of Wind Conversion, an applications section identifying areas where the software may be used, and a glossary of pertinent nautical terminology.  Future versions of WC will include orientation exercises for training first-time users.

Since its inception, Wind Conversion has seen many operating systems, from DOS, UNIX, and 
X-Windows and finally to Windows NT/2000/XP.  Its functionality has always been closely tied to the original Bowditch equations.  This did not exclude tactically useful features designed for mission planning and requested by users.  The latest Wind Conversion user interface is an object-oriented design that emphasizes speed and ease of use.  It is the product of Visual C++ (and later JAVA) programming, incorporating structured menu commands and standard toolbar buttons.

Wind Conversion functionality has been integrated in other software modules over the years.  The Professional Development Center once posted a widely used True Wind calculator on their Web site.  Some commercial software has similar click-and-drag vector graphics.  However, Wind Conversion is unique in that it provides a wind triangle electronically plotted on a maneuvering board, the standard tool for solving wind problem,; and it is designed for the Navy.

Wind Conversion functionality is performed by electronic sensors aboard the bridges of many Navy ships today.  Moreover, aerographers have come to rely on these remote environmental predictions for their work.  However, with its ability to rapidly compute True Wind, Relative/Apparent Wind, and Desired Ship’s Direction/Speed, when two of the three other velocities are known, the Wind Conversion application remains a viable alternative.

Who uses Wind Conversion?  The surface fleet uses computed True/Apparent Wind and Desired Ship’s Direction/Speed in flight operations.  MET offices use Wind Conversion both as a training tool and for calculating desired conditions for landing helicopters aboard smaller ships.  MEF’s use it for conducting amphibious air operations.  Wind Conversion is widely used by the Navy.

Wind Conversion is delivered with GFMPL to over 300 users worldwide.  Users must be in or affiliated with the DoD.  For more information on how to get Wind Conversion, contact the author at peter.washburn@navy.mil, DSN 828-5157 or COMM (228) 688-5157.  E-mail requests must have a “dot mil” address to receive any kind of GFMPL software support.  Mail requests to NAVOCEANO/N64, 1002 Balch Blvd., Stennis Space Center, MS 39522-5001.

What is the future of Wind Conversion?  A new Web-enabled Wind Conversion has been introduced to GFMPL Web and is accessed on the Navy Enterprise Portal.  Proposed upgrades to the Web version include map orientation, an ocean current correction, and computation of aviation true wind.  The new Wind Conversion will provide the same features that made it the warfighter's mission-planning tool.
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