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P R E F A C E 

This is Volume IX, Part B of the Michigan Statewide Traffic 

Forecasting Model series of reports entitled CONVERSION OF 

THE AGRICULTURAL CENSUS FILE. The report deals with the 

steps taken in converting the Bureau of the Census agri-

J .: cultural data file into the Michigan 547 Statewide Zone 

System. 

The entire series of reports is listed on the following pages: 

•'--1 
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INTRODUCTION 

It has come to the attention of the personnel within the Statewide Trans

portation Planning Procedures Section of the Michigan Department of State 

Highways and Transportation that it ·is relatively difficult to do complete 

research in the area of agriculture and its relationship to transportation 

in the State of Michigan. One of the reasons for this has been the inability 

to break down existing county level data on agriculture to a finer level of 

detail. This interest has been stimulated recently because of the controversy 

surrounding alternate highway plans and their impac·t on the farming community. 

Examples of this are the issues raised in the US-27 corridor north of Lansing 

and the present concern in the I-69 corridor northeast of Charlotte in Eaton 

County. Development of a statewide railroad network within the section 

has also spurred an interest in the possibilities of rail service to key 

agricultural centers. 

It is with these ideas in mind that the agricultural census conversion was 

initiated. Using this information in connection with existing computer 

programs and data files will give an added dimension to the planning capa

bilities in use at the present time. Future use of the agricultural census 

file will hopefully shed more light on an area whose importance has finally 

been realized in the transportation planning process. 
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DATA CONVERSION 

The agriculture division, Bureau of the Census, collects data and prepares 

a report containing agricultural information for each state in the nation. 

This data is tallied and published every five years at the county level of 

detail. This information was acquired by the Michigan State University 

Laboratory of Computer Science for the year 1969, and requested in turn by 

personnel within the Statewide Transportation Planning Procedures Section 

for-use with the latter's 547 analysis zone traffic modeling system. 

Because of the structure and size of the original file, it was decided to 

select only key pieces of information from the tape and reformat them for 

input to existing programs used by personnel within the section. Figure 

1 illustrates a portion of the agricultural data file as it originally ap

peared. 

Since all the information was summarized and stored at the county level, 

which is often too coarse for most regional and even ~ statewide planning 

purposes, a method for breaking down the data to zonal level was necessary. 

Figure 2 shows the 508 instate zones of the 547 analysis zones used in the 

statewide transportation modeling system and the following paragraph ex

plains the method used in splitting the county level information to that 

zone syst~m. 

The statewide socio-economic data file contains information from the 1970 

Census Fourth Count Population and Housing Tallies by Minor Civil Division 

for Michigan. Residing within this file is data pertaining to employed per

sons 14 years of age and older. 
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The two categories chosen to base the county-to-zone-level split were: 

1) farmers and farm managers, and 2) farm laborers and foremen, because 

these two categories most typically represented agricultural production. 

Figures 3a - 3h illustrate the actual counts of these two pieces of informs-

tion for the 508 instate zones in the analysis system. 

In order to determine whether one or both of these variables should be 
]-:·, 

used to split the county level information to zonal level, the data in the 

above two categories was reviewed in the large urban areas of Michigan as 

we were most familiar with agricultural production in these areas. Eight 

I 
urban areas were selected and Figure 4 is a list of the data for both vari-

ables in these zones. Reviewing this data, it was obvious that if we were 

to use farm laborers and foremen as the key variable in splitting the data 

it would be unreasonable as much of the agricultural production would be 

placed inside the city, such as Flint (Zone 128) or Kalamazoo (Zone 226). 

Another factor in determining which of these variables to use was the concept 

that in the majority of cases, farmers tended to actually live at the farm 

site, whereas farm laborers and foremen were more mobile. 

Because of the random manner in which the data was stored on the master tape, 

existing utility programs were of little use in selecting specified pieces 

of information. Figure 5 .i,s an example of the way in which the original 

data appeared when we received it. It is obvious that this information 

was keypunched from the original interview form, across the page, which leads 

to unrelated pieces of information occupying adjoining data fields. Thus, 

data pertaining to number of farms by acres harvested were placed in volume 

fields 8 & 9, 12 & 13, 16 & 17, 20 & 21, and 24 & 25 with data related to 
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43600 0000436,0 0000015,0 0000013,0 

j _j 
43700 0000437,0 0000172,0 0000084,0 
43800 0000438,0 0000061.0 0000025,0 
43'100 0000439,0 0000104,0 0000013.0 
1.11.1000 - 0000440,0 00000'53,0 0000054,0 
44100 0000441,0 oooooso.o 0000019,0 
44200 0000442,0 0000009,0 0000025,0 
44300 0000443,0 0000082,0 0000021,0 
44400 0000444,0 0000010,0 ooooo19.o 
44'500 0000445,0 0000011,0 0000018.0 I 
44600 00004a6,0 0000046,0 0000012,0 
44700 0000447,0 0000043;0 0000034,0 
44800 0000448,0 0000083,0 0000027,0 
44900 0000449,0 0000071,0 0000022,0 
4'5000 00004'50,0 0000010,0 0000004,0 
4'5!00 0900451,0 0000103.0 0000053,0 

16 45200 00004'52.0 000.0037,0 0000005.0 
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45300 0000453,0 0000096.0 0000045~0 ., 
45400 0000454,0 0000095,0,0000031,0 FIGURE 3h 

45500 0000455.0 0000100,0 0000039,0 
45600 0000456,0 0000090,0 ooooooo.o 
45700 0000457,0 0000035,0 0000032,0 
45800 0000458,0 000005o.o 0000000,0 
45900 0000ll59,0 0000006,0 0000010,0 
46000 0000460,0 oooooo8.o 0000007,0 
46100 0000461,0 0000034,0 0000025,0 
46200 0000ll62,0 0000043,0 0000046,0 
46300 0000463,0 OOOOOH, 0 0000()10,0 
46400 0000464,0 0000068,0 0000016,0 
41>500 00001.165,0 0000125,0 0000021,0 
1.16600 0000466,0 0000054,0 0000013~0 
46700 0000467,0 0000061,0 0000016,0 
46800. 0000468,0 0000066,0 0000011 1 0_ 
46900 0000469.0 ooooooo,o 0.000000,0 
47000 00001.170,0 0000052,0 0000015,0 

1~: -l 47100 0000471,0 ooooooo,o 0000009,0 
i ·-J 47200 0000ll72,0 000017l,O 0000090,0 

47300. 0000t173,0 o oo o o 89, ·o 0000151,0 
47400 0000474,0 0000107,0 0000096,0 
47500 0000475,0 0000095,0 0000012,0 
47600 0000471!>,0 0000038,0 0000022,0 
47700 0000477,0 0000078,0 oooooao,o 

,:) 47800 0000/.178,0 0000141>,0 0000134,0 
47900 0000479,0 ooooooo.o 0000026,0 
48000 00001.18010 0000005,0 0000000,0 
48100 0000481.0 0000043,0 0000027.0 
48200 oo0048a,o 0000081,0 0000023,0 
48300 0000483,0 ooooooo,o 0000004,0 
48400 0000484,0 0000034,0 0000034,0 
48500 0000485,0 0000039,0 ooooooo,o 

.48600 0000486.0 0000111,0 0()00045,0 
48700 0000487.0 0000175,0 0000012,0 
48800 000041;18,0 0000158,0 0000066,0 
48900 0000489,0 00000112,0 0000030,0 
49000 0000490,0 0000107,0 0000044,0 
49!00 0000491,0 0000037,0 0000003.0 
49200 . 0000492,0 0000072,0 0000033,0 
49300 0000493,0 0000007,0 0000088,0 
49400 0000494,0 0000016,.0 0000014,0 
49500 0000495,0 0000010,0 0000!08,0 

! 49600 00001.196,0 0000008,0 0000089,0 
49700 0000497,0 000000!> 1 0 0000022,0 

~~ .- -~. 
49800 0000498,0 0000025,0 0000032,0 

!-..\ 49900 0000499,0 0000055,0 ooooo83;o 
50000 00005oo.o 0000047,0 0000044,0 
50!00 0000501,0 000006!>,0 0000090,0 

. ~ . 50200 0000502,0 0000051,0 0000051,0' 
. r- . . \ 50300 0000503.0 00000()5,0 0000027.0 

501.100 0000504,0 oooooo9,o ~oooooo,o 
50500 0000505,0 ooooooo,o 6oooooo,o 
50600 oooo5o.a,o 0000015,0 0000011,0 
50700 .oooo5o7,o 0000021,0 ()000000~0 
50800 0 000·508. 0 0000012,0.0000006,0 
5()900 0129286,5 0029439.5~0016362.5 



FIGURE4 

FARMERS LABOREHS 
WNE & MANAGERS & FOREMEN 

-i 2900 0000029·0 0000006·0 0000020·0---BAY CITY 
12800 0000128·0 0000005·0 0000023·0---FLINf 
22600 0000226·0 0000023·0 0000121·0---KALAMAZOO 
23600 0000236·0 0000042·0 0000095·0---GRAND RAPIDS 
35800 0000358·0 0000000·0 0000018·0---PONTIAC 
39500 0000395·0 0000020·0 0000061·0---HOLLAND 
47900 0000479·0 0000000·0 0000026·0---ANN ARBOR 
49300 0000493·0 0000007·0 0000088·0---DETROIT<METROl 
49500 0000495·0 0000010·0 0000108·0---DETHOIT<METROl 
49600 0000496·0 0000008·0 0000089·0---DETROIT<METROl 
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Field 1 - Block 1 
1, 2 State Blank 4,5,6 County 
7,8 Table Number 9-12 No. Fields/Table 
All ferms nut!lber 

Land in fams acres 
Average-size of farm TENTHS acres 

Approximate land area acres 
Proportion in farms TENTHS percent 

Value of land and buildings dollars 
Average per farm dollars 
Average per acre CENTS dollars 

Land in Farms According to Use 

Total cropland farms 
acres 

Harvested cropland farms 
acres 

Number of farms by acres harvested 
1 to 9 acres 
10 to 19 acres 
20 to 29 acres 
30 to ... acres 

Table 1. Farms, 

1969 
Field Entry Field 

2 3 
6 Blank 7 

10 11 
14 15 
18 Blank 19 
22 23 
26 27 
30 Blank 31 
34 35 
38 39 
42 43 
46 Blank 47 
50 Blank 51 
54 Dlank 55 
58 59 
62 63 
66 67 
70 71 
74 Blank 75 
78 79 
82 83 

.86 87 
90 91 

Detailed Record Layout 

ALL FARMS 

Land in Farms, and Land Use: 1969 and 1964 

1964 1969 1964 
Entry Fie-.l<L Entry Field Entry 

Number of farms by acres harvested 4 Blank 5 Blank 
Blank 50 to 99 acres 8 9 

100 to 199 acres 12 13 
200 to 499 acres 16 17 

Blank 500 tO 999 acres 20 21 
1,000 acres and over 24 25 

28 lllank 29 Blank 
Blank Cropland used only for pasture 32 nlank 33 Blank 

(NA) or grazing farms 36 37 
acres 40 41 

'4 Blank 45 Blank "' Blank All other cropland (see text) farms 48 49 ..... 
Blank acres 52 53 
Blank 56 Blank 57 Blank 

Woodland including woodland 60 Blank 61 Blank 
pasture farms 64 65 

acres 68 69 
72 Blank 73 Blank 

Blank All other land (see text) farms 76 77 (~A) 

acres '80 81 
84 Blank 85 Blank 

Irrigated land farms 88 89 
acres 92 93 



i· 
i 

farm size occupying the fields in between. The program titled AGDATA was 

written to allow only selected pieces of information to be chosen from the 

original tape. Figures 6a and 6b is a list of these elements. 

Another program, ANPCT, was written to actually create the zone level ag-

ricultural file which now resides as a part of the master socio-economic 

data file within the Statewide Transportation Planning Procedures Section. 

Basically, this program used the above mentioned data containing the cate-

gories farmers and farm managers as input. This data was summed for each 

zone within each county giving a county total. This total was then divided 

into the individual zones giving a zonal percentage of the total county. 

Each percentage was then multiplied by the original county data and the 

result was a 508 zone level agriculture file. 

20 

-- ----------------~---<~--~·~~~·~---,-~~----~=~·-· .~.-~-~-· ._.,------~---·-~-------------~-------·----· ·------------ _,_ ______ _ 



FIGURE Sa 

1. zone number 
2. all farms (number of) 
3. land in farms (acres) 
4. average size ( tenths, acres) 
5. total cropland (number of farms) 
6. total cropland (acres) 
7. woodland including woodland pasture (number of farms) 
8. harvested cropland (number of farms) 
9. woodland including woodland pasture (acre) 

10. harvested cropland (acres) 
11. farms operated by all farm operators (number of farms) 
12. farms operated by all farm operators (acres) 
13. full owners (number of farms) 
14. full owners (acres) 
15. part·owners (number of farms) 
16. part owners (acres) 
17. farm operators by place of residence- on farm 
18. farm operators by place of residence - not on farm 
19. tenants (number of farms) 
20. tenants (acres) 
21. number of farms by economic class - sales $40,000 and over 
22. market value of products sold (dollars) 
23. number of farms by economic class - sales $20,000 - $39,999 
24. market value o.f products sold (average/farm - dollars) 
25. number of farms by economic class - sales $10,000 - $19,999 
26. crops including nursery production and hay (number of farms) 
27. number of farms by economic class - sales $5,000- $9,999 
28. crops including nursery production and hay (dollars) 
29. number of farms by economic class - sales $2,500 - $4,999 
30. fore·st products (number of farms) 
31. forest products (dollars) 
32. livestock, poultry, and their products (number of farms) 
33. livestock, poultry, and their products (dollars) 
34. farm production expenses - total (number of farms) 
35. farm production expenses - total (dollars) 
36. farm production expenses, commercial fertilizer (number of farms) 
37. farm production expenses, commercial fertilizer (dollars) 
38. farm production expenses, gasoline, petroleum and oil 

(number of farms) 
39. farm production expenses, gasoline, petroleum and oil (dollars) 
40. farm production expenses, livestock and poultry (number of farms) 
41. farm production expenses, livestock and poultry (dollars) 
42. farm production expenses, commercially mixed feed (number of farms) 
43. farm production expenses, commercially mixed feed (number of tons) 
44. farm production expenses, commercially mixed feed (dollars) 
45. market value of machinery and equipment - total (number of farms) 
46. market value of machinery and equipment - total (dollars) 
47. cattle, hogs, and sheep (number of farms) 
48. cattle, hogs, and sheep (number) 
49. cattle, hogs, and sheep - sales (number of farms) 

21 
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FIGURE 6b 

50. cattle, hogs, and sheep - sales (number) 
51. chickens - 3 months or older (number of farms) 
52. chickens - 3 months or older (number) 
53. chickens - 3 months or older - sales (number of farms) 
54. chickens - 3 months or older - sales (number) 
55. field corn all purposes (number of farms) 
56. for grain (number of farms) 
57. for grain (acres) 
58. for grain (bushels) 
59. wheat for grain (number of farms) 
60. wheat for grain (acres) 
61. wheat for grain (bushels) 
62. land in orchards (number of farms) 
63. land in orchards (acres) 
64. soybeans for beans (number of farms) 
65. soybeans for beans (acres) 
66. soybeans for beans (bushels) 

(· ·. 
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CONCLUSION 

Because it is in its early stages of development, only a few programs have 

used this data as input, mostly graphic ~isplay programs. The following pages 

of this report contain illustrations of the output of these programs. How-

ever, through a more extensive use of this newly acquired informational 

file, it is hoped to.achieve a broader view of the overall impact of the 

farming community on transportation in the State of Michigan. Air, rail, 

and highway networks give multi-modal capabilities. A recent application 

was the analysis of the accessibility of railroad stations to agriculture 

centers and the impact of railroad abandonment on agriculture in Michigan. 

When used with existing analytical and statistical programs and in connec-

tion with the statewide socio-economic and facility files, the agricultural 

census file becomes another tool in the planning process used within the 

Statewide Transportation Planning Procedures Section. 

For more information on this report or other applications of the Statewide 

Transportation Modeling System, contact: 

Richard E. Esch 
Michigan Department of State 

Highways and Transportation 
Bureau of Transportation Planning 
P.o. Box 30050 
Lansing, Michigan 48909 

Telephone: 517/373-2663 
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