PAGE  
4

[image: image1.emf]
THE CLIMATIC ATLAS OF MICHIGAN

By

Hans J. Stolle © 2005
The Climatic Atlas of Michigan is the product of a nine year cooperative venture of two Western Michigan Univer​sity faculty members, the state climatologist, and one member of the Michigan State University faculty.  The atlas was published by the Notre Dame University Press and it is one of just a few existing state climatic atlases.

This paper summarizes the production of the atlas from its early stages of planning to the completion of print-ready color separations.  Procedures of data collection and compilation are described, the design of the atlas format as well as indi​vidual maps is explained, and methods of cartographic production and project management are discussed.

Helpful insights gained during this project are pointed out and a sabbatical research project, which is a direct result of work done for the atlas, is briefly described.

• Introduction
Whenever droughts, floods, hurricanes, or other climatological events of catastro-phic proportions occur, inadequacies in understanding global and regional climates become apparent.

Recognizing the need for a comprehensive collection of Michigan's climatic data in one easily useable format, Val Eichenlaub proposed the Climatic Atlas in 1979.  The atlas became a cooperative project of:

(1) Dr. Val Eichenlaub, Climatologist  and Dr. Hans Stolle, Cartographer, 

                             Western Michigan University, Department of Geography, 

(2) Dr. Fred Nurnberger, State Climatologist,  Michigan Department of                           Agriculture,

(3) Dr. Jay Harman, Climatologist, Michigan State University, Department of Geography.  

For all of these individuals the participation in the atlas project was an unpaid part-time commitment in addition to their regular work duties.

Consisting of 163 pages, the atlas contains 94 pages of maps, many in full color, 69 pages of text including 38 graphs, 30 photographs, and a transparent overlay of climatic stations.  Over 100 temperature and precipitation maps depict isolines of minimum, average, and maximum values as well as selected levels of probabilities.  In addition, there are maps and graphs of thunderstorms, tornadoes, evaporation, wind, sunshine & cloudiness, solar radiation, pressure, Michigan's fruit belt, com​fort climates, and climate change.  1500 copies of the atlas were published by the University of Notre Dame Press in July, 1990. The atlas sells for $49.95. 

• Stage I 
Initial planning and the compilation of a table of con-

tents began in 1979.  Because of that time's economic

difficulties, particularly affecting Michigan, prospects

of project funding were dim and it was decided to 

apply for small grants as the project progressed. 

Western's Lucia Harrison Geography Endowment

provided much of the funding.  Actually, all of the

research projects, more than 85% of the cartographic

production, and 19% of the printing costs were paid for

by the Harrison Endowment Fund.  The atlas was,

therefore, dedicated to its major benefactor, Professor Lucia Harrison. 

Needed research of sunshine & cloudiness, Michigan's fruit belt, and solar radiation, identified at the outset of the project, was initiated by Eichenlaub in 1980, Harman &  Nurnberger in 1981 and Eichenlaub in 1983.  Permis​sion to use existing research of comfort climates by Robert Janiskee, torna​does by Hans J. Stolle, evaporation by Fred Nurnberger, and thunderstorms by M.J. Changery, was obtained.  Initially, the manual data cleaning of climatic sta​tions, that required such adjustments, pro-gressed slowly.  However, once the state climatologist's office was computerized in 1985, data processing of the 1951-1980 National Weather Service data and the plotting of about 340 isoline maps were executed expeditiously. 

• Stage II
After the isolines had been adjusted for lake effects by the climatologist’s office, copies of the plots were sent to the Western Michigan University CartoGraphics Labo​ratory, where cartographic production commenced in the spring of 1986.  For the next three years, most of the cartographic work was done during the spring and summer by 2 or 3 graduates of Western's cartography program.  Western's atlas staff included Christopher Forth, Douglas Kyle, Mary Dill​worth, and Tom Haney.  
As cartographic director, my responsibilities in​cluded those of planner & designer, supervisor, darkroom technician, support staff, and cartographic editor.  The main task was to transform a massive body of computer-plotted and hand-compiled information into one coherent work of atlas cartography.  Whenever necessary cartographic objectives, moti​vated by innovative design and standards of production, had to be modified by limitations of time, money, and capabilities.  Cost estimates of printing plate dimension and desired atlas size lead to a compromise size of 10"x 13".   To limit costs, four basic page layouts were designed and produced as color separation masters.  These base maps included a one-page map of Michigan, two perspective views of Michigan, a five states and a six states map page. 

A specific color, associated with a chapter's climatic attribute, was chosen to help identify all maps of that chapter.  For example, maps of the temperature chapter were given light yellow margins.  Light blue was used for rainfall and white for snowfall maps.  Margins of storm and tornado maps are light violet (red for heat & blue for moisture), while the fruit belt map's tint is light green. The margins of wind maps are light gray and one atmospheric pressure map is light pink.  


Similar design objectives selected red for isotherms above 32° F, and blue for below freezing temperatures. Green lines on yellow backgrounds was chosen for growing-degree days, and blue isohyets on light blue for rain and on white for snow.  To simplify conversions of rain and snow fall inches to centimeters and Fahrenheit temperatures to Centigrade, conversion scales in form of a rain gauge, snow gauge, and thermometer, were designed.  The choice of lettering type style was mainly a trade off between availability and form. The sizes for titles, legends, credit notes, and map annotation were determined by factors of visual balance and legibility. To help illustrate relationships between topography and temperatures, precipitation, snow fall, tornadoes, and winds, I produced a shaded relief of Michigan.

For the production of colors and tones, between 8 and 16 punch and pin registered color separation peel coats were made for each atlas page. Approximately 20,000 names and numbers, typed on a Kroy typesetter, were photo-reduced on waxed stripping film.  Although the repeated use of the four base-maps streamlined production, hundreds of scribe coats, lettering flaps, and peel coats had to be produced at publication size.  

As there was no full-time staff and occasionally different individuals worked on the same map at different times, an instrument of production management, that assured communication and avoided costly mistakes, was needed.  For this purpose, a map production report form was designed. It itemized each map’s general information, graphically recorded its current stage of completion, showed who had done what work and for how long, shared comments with team members and gave a list of the entire map's nomenclature that needed to be type set and photo reduced.

• Stage III
Finally, color proofs were made to check the cartography and climatological accuracy by Hans J. Stolle, Fred Nurnberger and Val Eichenlaub.  The latter had also secured permission to reproduce 30 photographs in the atlas.  Approximately 43 pages of explanatory text, some of which were provided by the co-authors, were expanded and edited by Eichenlaub.  After the necessary corrections, more than 100 folders containing the negatives and final color proofs of each atlas page were delivered to the University of Notre Dame Press in March, 1989.

• General Observations  

Stay in touch with the printer!   An agreement with the publisher that proof prints or a pre-printing inspection would be made available to the cartographer, had not been passed on by the shop manager, who left halfway through the project.  Hence, a few stripping mishaps, that could have been caught, went unnoticed. While preparing for the production of the one-page Michigan blue plate, some zealous stripper had cropped the water tint, leaving a white gap in Lakes Michigan and Huron. On others the tint was not cropped but framed by a line.  Unfortunately, any slip in registration shows a blue line alongside the map’s black border. Apparently none of the strippers had consulted the color proofs, which accompanied each map. Moreover, Notre Dame's book designer must not have known about the use of colors to identify maps by chapter. Thus, the chapters’ assigned margin colors were not used to identify chapters in the table of contents.

Today, the production of a similar atlas would be an entirely different kind of project.  After the planning stage, all work would be done on a PC by fewer people and in a much shorter span of time. The darkroom and all of its expensive equipment, materials and chemicals would be eliminated. The cartography could be more elaborate and, yet, less expensive. The automated system’s on-screen design, production and editing, with zoom, copy and paste, duplicating or morphing, would speed up the production while adding new capabilities. All of the lettering, including the text, would be typed and spell-checked using a wide variety of fonts and sizes. The choice of placement and every step of map production would be monitored by the cartographer on the screen at real time in color and at publication size. After completion, the computer program would create the color separations and a digital copy of the atlas would be sent to the publisher via Internet or published on a CD.

Atlas project spin-off: While researching the temporal and spatial tornado data for the tornado chapter, I consulted a copy of Fujita’s Tornado Atlas, which had been generated from a ‘tornado tape’.  It spawned the idea for a Michigan tornado information system, which I proposed as a sabbatical-leave project after the File-vision IV program had become available. This Macintosh-based graphics-linked database management program was a forerunner of Geographic Information Systems, which helped me create a Michigan tornado database, that could be queried to produce an almost endless variety of maps.  The database of tornadoes 1950–1989 was completed during the leave and five years later I expanded it to 1994.  The system’s capabilities of producing maps and graphs had surpassed all of my expectations, and I proposed to assemble them in form of a Tornado Atlas of Michigan in a one-semester sabbatical leave project.  The rejection of this request brought about the termination of this work as I retired in the following year. I will describe the tornado information system and share some of the maps and graphs on this web site.  
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Costs of Atlas Research, Cartographic Production, and Printing1,2
compiled from W.M.U. Dept.of Geography Atlas Project Records

by  H.J. Stolle

Planning and Research
Planning Stage
1979
Lucia Harrison Endowment Fund
       250.00

Sunshine and 

Cloudiness Research
1980
Lucia Harrison Endowment Fund
    1,985.00

Fruit Belt Climatology 

Research
1981
Lucia Harrison Endowment Fund
    2,025.00

Solar Radiation

Research
1983
Lucia Harrison Endowment Fund
    2,449.00



Total Planning & Research costs
    6,709.00

Cartographic Production
Cost Center                       Cart. Labor   MSU Computer   Cart Supplies  Telephone    Travel

H47  Phase 1
2,300.00
1,000.00
  993.76
  60.12
 98.12

US Dpt.Ag. Phase 1
2,818.33
 "  "  "
1,931.67
   "  " 
   "  " 

H16  Phase 2
4,972.55
 "  "  "
  311.95
   "  "
 34.85

H87-9-1(23) Phase3
   650.00
2,000.00
  750.00
100.00 
100.00

H88-9-6(62) last
2,595.00 
 "  "  " 
  256.29 
  46.20
347.33

H88-4-35(85) Final
1,350.00
 "  "  "
  507.00
  50.00
200.00

Subtotal: 
14,685.88
3,000.00
4,750.67
256.32
780.30
1 Harrison Grad Assistantship   4,500.00 (Ch. Forth)

2 Harrison.Res.Fellowships
  3,600.00 (V. Eichenlaub, H. Stolle)

Total Labor:
22,785.88           Total Computer, Supplies and Miscell.+8,787.29 

H# =Harrison grant

                          Total Production costs   31,573.17

Preparation & Printing
Funding Agency                                                                                    Amount

Lucia Harrison Memorial Fund 

5,000.00

W.M.U. President


8,100.00

W.M.U. Undesignated Fund

2,500.00

W.M.U. Printing/Publication Fund

   500.00

Kalamazoo Consortium

                                  5,000.00

Michigan Department of Agriculture (italic figures)

5,000.00
Michigan State U. Climatology Group (italic figures)

1,000.00

Total preparation & printing costs                    27,100.00   
       27,100.00
Total costs (Planning, Cartographic Production, and Printing)  

       65,382.17

Funding Agency and Amount

Funding Agency


Percent

$ Amount

Lucia.Harrison Memorial Fund

(59.0%)

38,532.17

Other Western Michigan University Funds

(24.5%)

16,100.00

Michigan Dept of Agriculture (italic figures)

(15.0%)

 9,750.00
Michigan State U. Climatology Group (italic figures)                                   (  1.5%)
        1,000.00

1 All amounts are in U.S. dollars

2Labor costs of the State Climatologist's Office were not available

