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Project Description
The idea for this project was conceived while working on the tornado chapter of the Climatic Atlas of Michigan and its implementation became possible when Filevision IV, one of the first graphics-linked database management programs (a forerunner of GIS), became available.  The data for Michigan tornadoes 1950-1989 had been acquired for an earlier study and a map of Michigan at 1:1,250,000 was digitized and imported to provide the tornado information system’s geographic base.  Next, a suitable tor​nado symbol was designed and added to the program's symbol palette.

To link the mapped symbols with their tornado statistics, the necessary master record form, containing fields for each of the tornado’s temporal and spatial pa​rameters, shown in Figure 1, was designed.  Consisting of two parts, the ID # indi-
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Figure 1

cates the year before the decimal point, and the tornado's number after the decimal point.  For example, 51,001 stands for the first tornado in 1951.  The following fields provide the temporal data of year (51), month (May), day (3rd), and hour (14.58).  To allow comparisons, calculating averages, etc., all times are given in Eastern Standard Time throughout the year and minutes are converted to decimal fractions. Thus 35 minutes equals .58 hour.

The tornado's geographic latitude and longitude of touch down (Td) are given in fields 6 and 7.  For long tornadoes, the lift off (Lo) coordinates are entered in fields 8 and 9.  A NSSFC, Kansas City tornado data printout, obtained from the Ann Arbor office of NOAA, U.S. Department of Commerce, provided the coordinates for the 1950-1989 records.  For reasons stated above, all minutes of latitude and longitude were converted to decimal fractions of degrees.

Like the cell of a spreadsheet, the Filevision IV formula field function, applies a user-defined formula to perform calculations on the contents of one or more specified field values and displays the result.  For example, fields 14 and 15 contain the tornado path's length and width in yards.  Field 17 displays the calculated path area in square yards.  The tornado’s path direction, field 16, is recorded as azimuth (0°, 15°, 45°, etc.). The directions were obtained from the observer’s geographic descriptions, fields 22-24 and a gazetteer. As older records’ directions are given as cardinal direction (N, NNE, NE, etc), they had to be converted to azimuths (N = 0°, NNE = 23°, NE = 45°, etc.), to make any calculations possible.

All geographic coordinates °N and °W, fields 6-9, had to be converted to screen coordinates E and N, shown in fields 10-13.  Since the formula function's arithmetic operators did not include trigonometric functions, it was necessary to empirically de-termine a formula that approximated the conversion, as shown for point A, Figure 2.
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Figure 2

The number of individuals killed and injured and the value of storm damage and severity F scale are given in fields 18-21. The names of the traversed townships, obtained from a large state map were entered in field 23.  Field 24 provides the observer’s geographic description of the tornado’s touchdown and direction.

Once a tornado’s record was completed, the background map was opened, a tornado symbol was placed on the map, Figure 3, and moved until the coordinate read-out at the lower right of the screen, shown as h=313.0 (miles E) and v=122.8 (miles N) matched the tornado’s calculated screen coordinates, fields 10-13.  Tornado paths of 5 miles or longer were drawn and grouped with their symbol. This final step linked the record with its symbol.  On the average, the described process-




Figure 3

ing of all of a tornado’s data took about 15 minutes per record.  Figure 3 shows this work in progress.  When all of the 619 tornado records and symbols had been entered into the information system, it was ready to perform a search.  
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Figure 4

Figure 4 illustrates two of the program’s many search function options.  The example shown here searches for all tornadoes with an F scale of 1 or higher and at least one death. The result is mapped in Figure 5.  Since the map of Michigan is much larger than the screen, its visible portion, based on a partially completed database, shows nine tornadoes in SE Michigan.  However, all of Michigan’s 19 tor- 




Figure 5

nadoes, that met the query’s conditions, are highlighted and can be viewed by panning the map area across the screen.  If one desires to save and print the map, the program can eliminate the background tornadoes and reduce the highlighted ones to normal width. The final print of the entire state can be reduced to fit on one 8 ½” x 11”page.

                   


Figure 6

As seen in Fig​ure 6, the result of a Filevision IV search is also available in tabular form, which can be printed or exported for use in other graphics programs.  The table can be sorted by parameters. 

A few years later, the database was extended to 1994 and 713 tornadoes and a large number of black and white maps was produced. Some of the tabulated data were exported to Deltagraph Pro 3 to construct a variety of two and three-dimensional graphs.  The titles of the produced maps and graphs are given in the table of contents seen below.

CONCLUSION

For a project of this magnitude, the initial planning and design phase is of utmost importance. Trial runs should be conducted before getting too far into the project to make sure that the most suitable type and form of data had been chosen. Such a test, for example, helped identify the need for several field and layout revisions of the tornado record form.  Unlike static paper maps, the database of an information system can be updated and current maps can be produced on demand and viewed on the screen.  Whenever a map is printed, the date of its data should be identified.  Database safety is obviously a major concern and a reliable back-up system should be implemented.
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