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PREFACE 

This report documents another diverse application of 

Michigan's Statewi.de Transportation Modeling System. While 

the following }lages are directly applicable to highway planning, 

a variety of people outside the highway department have been 

excited over the unique information which they have been able 

to obtain to alJ.dw them to make more effective decisions 

concerning many of the planning tasks confronting them~ A list 

of these app]_ications may be seen in Figure 1. 

The following report was compiled in response to inquires 

by the Department of Education. The report was completed with 

the cooperation of Mr. David Bland, Coordinator of Community 

College Affairs, Department of Education. No attempt is made 

to make any specific recommendations regarding Community College 

district boundarieso The purpose of the report is three-fold: 

1. To provide basic information to the 
Department of Education which may 
assist their evaluation of proposed 
Statewide Community College Districts. 

2. To illustrate the kinds of information 
which the Statewide Transportation 
Modeling System is capable of producing 
for use in the planning of educational 
institutions. 

3. To illustrate the use of educational institutions 
in corijunction with the Statewide Modeling 
System as a tool in highway planning. 
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fiGURE 1 

~NTER""tC»l{:PART M ENlt~ l l"ES'T PR OJ Ec·rs 

i)EPARIMEI\H OF NAl'URAl RESOURCES 

~SlATE PARI< PLANNiNG 

-IRIHE RANGE 

AEfHH"AlHICS 
-AIRPORT PLANNING 

DEi~AfHMENT OF COMMERCE 

~INDUSTRIAL SITE ANALYSIS 

··RIECIHA liON INDUSTRY ANALYSIS 

DEPARTMENT OF STATE 
-REGIONAL OFFICE PLANNING 

DEPARIMENT OF PUBLIC HEAlTH 

-IIOSPITAL PlANNING 

-ACCIDENT LOCATION ANALYSIS 

DEPAIHMENT OF TREASURY 

-DATA COLLECTION CENTER ANALYSIS 

EXECUTIVE OFFICE 

-LEGISLATIVE PLANNING .. AMBULANCE SE!PI!CE 
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IN1'RODUCTION 

() n e o I' \. lH; t n. s k ·s p r e s en t l y f' a c i n :~ t h c• D <"par· L me n t o f 1•: d u < • n. t ·i n n 

is Co i_nv(~~;Li.gate a ~;tat.ewld" sy:3tc'm of community coltet_;;c• di::Lri_ct;:;. 

rro assist i11 this task i-nformati1Jn is desirable concerrtin~: 

J. Location of community colleges. 

2. Socio-economic characteristics of the 

population. 

3. The transportation system which connects 

the people with the community colleges. 

This brings us ·to Michigan's Statewide Transportation Modeling 

System. 

This system, which was originally designed for use in fore­

cn~·ting f11ture traffic volumes, has been found to fulfill far more 

!'unctions than ha-d originally been conceived. The Statewide MadeJ 

divides Michigan into 508 sub-areas or zones (see FiRure 2). All 

information about these zones is associated with a point centrally 

located (approximate population center) within each area. The move-

ment of traffic takes place on the highway network shown in Figure 3. 

The movement from zone to zone begins and ends at these centrally 

located points called centroids. The travel time between zones is 

determined from average speeds based upon MDSHT speed studies. It 

should be emphasized that these are not speed limits but effective 

speeds for all vehicles. To account for trips beginning and ending 

within the same zone a small intra-zonal driving time is included 

for each zone. Figure 4 represents a portion of the network in the 

Muskegon Area. 
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fiGURE 3 

STATEWIDE HIGHWAY NETWORK 
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FIGURE 4-POUION OF NETWORK 

STATE TRUNKLINE 

""'...,- = ZONE BOUNDARY 

D = ZONE CENTROID 
kEY 

The Statewide Transportation Modeling System also contains a 

public and private facility file. A list of subfiles available is 

provided in Figure 5. Notice that community colleges are among this 

list. Each facility is located by associating it with one of the 

508 zones in Figure 2. 

Another major file in the system is a statewide socio-economic 

J'i le. Figure 6 illustrates the types of information available. Again 
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FIGURE .5 

STA lEWIDE fACILITY fiLE 

HISTORIC SITES 
HOSPITAlS 
AIRPORTS 
WHOLESALE TRADE CENTERS 
MAJOR PARKS 
NON-PUBliC COLLEGES 
PUBLIC COMMUNITY COllEGES 
CITIES OVER 30,000 POPULATION 
UNEMPLOYMENT OFFICES 
MENTAL HEAlTH CENTERS 
CERTifiED INDUSTRIAL PARKS 
MICHIGAN'S UNIVERSITIES 
SKI AREAS 
SNOWMOBilE TRAILS 
CBD w /.5,000 POPULATION 
TRUCK TERMINALS 
STA H POliCE POSTS 
DAILY NEWSPAPERS 
WHKL Y NEWSPAPERS 

·SEWAGE TREATMENT FACILITIES 
TOURIST ATTRACTIONS 
BUS TERMINAlS 
MANUFACTURERS 
CAMPSITES 
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fiGURE 6 

Sl'ATEWIDE SOCIO-ECONOMIC 

DATA filE* 

GENERAL CI~ARACH:RISTiCS Of POPULATION 
SCHOOL ENROLLMENT BY TYPE OF SCHOOL 
YEARS OF SCHOOL COMPLETED 
CITIZENSHIP BY AGE 

INCOME CHARACTERiSTICS OF POPULATION 
FAMILY INCOME 
INCOME BY OCCUPATION AND SEX 
RATIO OF FAMILY INCOME TO POVERTY LEVEL 

LABOr~ fORCE CHARAC'fERISTICS Of POPULATION 
EMPLOYMENT BY AGE 
EMPLOYMENT BY OCCUPATION AND SEX 
EMPLOYMENT BY INDUSTRY AND SEX 

SOCIAL CHARACTERISTiCS OF POPULATION 
AGE BY SEX 
TYPE OF FAMILY 
MARITAL STATUS 

AREA CHARACTERISTICS 

LAI<E FRONTAGE 
ASSESSED VALUATION 
WATER AREA 

*THOSE ITEMS LISTED HERE ARE SAMPLES TAKEN FROM THE COMPLETE 
FILE WHICH CONTAINS OVER 700 ITEMS, 
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this information is provided on a zone basis. 

Thus, Michigan's Transportation Modeling System seems to be 

able to supply basic data to assist in the planning of community 

college facilities or service areas. rrhe next section cont~ins the 

results of applying these three basic files (Statewide Highway Net~ 

work, Statewide Socio-Economic Data File Statewide Public and Private 

Facility File) to the planning of community college districts. 
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iNfORMA liON FOR COMMUNITY COllEGE DISTRICTING 

Four basic kinds of data were ~elected from ·the socio-

economic file. 111hcy ure: 

1. Labor FOl'..:-e 

2. Employment by Industry 

3. Family Income 

4. Education Completed 

This data is available at the zone level (Figure 2) or at 

a district level. The State Board of Education has proposed 

that statewide community colleges be setup as shown in Figure 

T. The Michigan Community College Association has proposed the 

plan seen in Figure 8. The 29 community colleges involved are 

listed in Figure 9. 

A sample for the zorle level data on income is shown in 

Figure 10. Each column represents different income groups. 

rrh e 8 e income groups from left to right are: 

l. Under $ 5,000 

2. $ 5,000- 7,999 

3. $ 8,000- 9,999 

4. $10,000- 11,999 

5. $12,000- 14,999 

6. $15,000- 24,999 

T. Over $25,000 
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FIGURE 7 

/r~ 
COMMUNITY COLLEGE DiSTRICTS 

... ~,"" .... ~ .. 
-~ ""'-.. 

SBE DISTRICT NAME 

1 Gogebic 
2 Bay de Noc 
3 Luce-Macki.nac-Chippewa 
4 North Central Mich. 
5 Alpena 
6 Northwestern Mich. 
7 Kirtland 
8 West Shore 
9 Mid Michigan 

10 Delta 
) ll Muskegon 

12 Montcalm ./13 13 St. Clair 
ll, Grand Rapids 
15 Lansing 
16 Charles Stewart Mott 
17 Southwestern Mich. 
18 Kalamazoo Valley 
19 Kellogg 
20 lvashtenaw 
21 Oakland 
22 Macomb 
23 Lake Michigan 
24 Glen Oaks 
25 Jackson 
26 Monroe 
27 Highland Park 

Henry Ford 
Schoolcraft 
Wayne County 
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FIGURE 8 

PROPOSED COMMUNITY COUEGIE DISTRIOS 

KEY 
• 

HCCA DISTRICT NAME 

1 Gogebic 
2 Bay de Nne 
3 Marquette-Alger 
4 Luce•Mackinac-Chippewa 
5 North Central Mich. 
6 Alpena 
7 Kirtland 
8 Northwestern Mich. 
9 West Shore 

10 Mid Michigan 
1l Muskegon 
12 Grand Rapids 
13 Montcalm 
14 Delta 
15 St. Clair 
16 Macomb County 
17 Oakland 
18 Genesee 
19 Washtenaw 
20 Monroe 
21 Jackson 
22 Lansing 
23 Kellogg 
24 Glen Oaks 
25 Kalamazoo Valley 
26 Southwestern Mich. 
27 Lake Michigan 
28 Highland park 

Henry Ford 
Schoolcraft 
Wayne County 

~--~=~ 
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The zone number occurs in the right most column. Por exalllpl.~, 

in zone 183 (Lansing and East Lansing) l~.G% of the familie• !Jave an 

annual income under $5,000. The complete list for all zones in the 

state is available under separate cover in Part B of this report. 

Figure ll shows this same information summarized to the State 

Board of Education (SBE) districts. District 16 (which Lansing lies 

within) has 13.5% of the families with incomes below $5,000. A 

sililar list exists for the MCCA districts. Again this information 

is contained in Part B. 

To better illustrate the data contained in list form, shaded 

maps of the State of Michigan such as the one in Figure 12 can be 

produced. This Figure illustrates the income data concerning families 

with less than $5,000 annual income. According to key at lower left, 

those areas with the darkest shading have 31% to 53% of the families 

with incomes of less than $5,000. Areas with the lightest shading 

have less than 9% of the families with the $5,000 income. 

Maps have been completed for seven income categories and for 

four categories of education-completed. These maps are a valuable 

tool to obtain a broad overview and to determine regional variations 

throughout the state. It is interesting to compare the map showing 

density of incomes below $5,000 (Figure 12) with the map showing 

those not completing high school (Figure 13). For comparing the 

various income levels~ all seven maps were produced with the same 

shading scale and combined onto one page (see figure 14). An additional 

map showing assessed valuation was also produced (Figure 15). The 

entire set of maps is available in Part B. 

-15-



"·~"- -- .-.:.~---. -•ov-,- _._, __ ·d·i;.,""'""-""'--~ .............. ,--~'-"~ 

' 1-' 
~ 

i.E$~ 
s 

3 ! • l 

"" -"---'-- oC: 

2 7. 7 

? -~ ~ LJ 

2~~~ 

2:Lt. 

35.2 

24~C' 

27.5 

15&2 

15. ll 

1 '-f 4 7 

l 9 • q 

1 3. t: 

1 3. 0 

1 3 ~ 5 

1 2 • 1.1 

8,\ 

7. 7 

1 7 ~3 

20.R 

I ' ,. - .. _ 

1'1 ~ 7 

15.2 

11 • t.; 

1-3. (' 

lS. 1: 

S:-8 3· II> 

;; il. s t ~; • : 

2 ,, • 3 : ~ . (, 
27.<:;' 1 (.. • /J 

;,.; j. l L· .• r: 

~3.C: l(:; • 3 

t' j • ;:,: l :, • C! 

2 3. 0 }. j ~ c-

? ? • f:. 1 (l.{-

") ' • I.J. 
1 ,, • IJ 

1~.5 1 ~· • l: 

) r;. b 17.: 

:'1 ·l ! 6. 7 

1 7 ~ 1', i '='. ~ 

1~--. .... 1 'J. 1 

1 '::. 5 1 ~ ~ 1 

j <-1-.? 1 .:. • (, 

'3. 8 1 4 o B 

k,9 1 ']. 3 

8.t; J 1. 3 

':_I'~ 7 1 -:; • f: 

:9. 6 1 '). 5 

1 Q • ! : 5. c 

15.5 l ,:_; • 0:1 

1. 6 ~ 3 1 0 • t 

1 2. 2 12. 2 

1 :, • 9 1 5 •. j 

~ 3 • (! 1 2. 8 

~~-------'"-
FILii ~~h~SB/ QSI~O 

t~ .. ~~ 8~ .. G~ as- - z$" 

11. 7 t1.•! 6.' 
~ 3. R 10.1.! 9.4 

1 f..i • /J lOoO 7.8 

l :2 ~ 'i 12. i.-' l) • 5 

12. 4 1 G • .= 9q7 

12. 6 l 1 • l,l 11 ~ 3 

'·' c-.o flo8 

13.7 10~4 R.6 

l;ioO ro.u 9~4 

1:,. ~ t6.J 1 R • 1 

1 /.... ~ 14 ... 13.0 

1 l;.. 2 :3.:;, 12. 3 

1 j ~ 3 1 " ~ i..J 15.2 

J). 7 16.Si l6$e 

! <+. 6 1 7 • 1 19 ~ 0 

1.::. ~ 17." '!C:~8 

14. 4 17a6 2?.8 

12. 3 ~. 7 • l 3 0 ~ 1 

1,.. 3 22.v 30.9 

1 /.;. ~ 6 1 t ~ ' 15 .. 9 

1 1J • 1 1 3. 5 ll! o1 

1 .:.t' 5 1s.e l !~ • 7 

! IJ • 5 j? • .:: 19.9 

::,. 0 16. 3 1 7 ~ 1 

: 3. 2 !0. 9 26. 1 

1:5 .. 8 :7.9 19.-: 

1. 3 q 6 16 0" 23~5 

"'~'" 91:7173 n;?:s~.P~.t 

¢V~~ 
&:> 

1 • ' 

. ' 
1 0 2 

3' , 

~ol 

?·0 

?~3 

,.;? 
1 • 6 

l!of< 

,.r 
,.s 
)ol 

/Jo2 

"5~0 

t. q 

l!. 3 

11. 2 

~ • :? 

? • 5 

c~c 

,~s 

3•6 

II • 1 

7.5 

3 <a 

"jo3 

Vl~'f: 

" 
3 

" , 
6 

I 

b 

0 

!U 

!1 

1< 

13 

14 

p 

It 

jl 

ld 

1 ,, 

20 

21 

2i 

23 

2" 

2:; 

20 

21 

r 

I 

I 

"' "' '" 
"' H 

"' ...; 

"' H 

'"' ..., 
I"' 

~t"' 

"'"' - "' 000 
0 
0 

~ 00 

~0 

"'0 
~0 

' 
<.0 '~ 

"'"' "' 2> 
"'0 

'"''"' >-'0 

<.DO 
"'0 
"'0 

H H 
..,._ [._;) 

'D~ 

"'0 
"'0 

f-.) f-' 

~ 00 

'-00 
..;;: 0 
-~ C> 

' 
N 

"' 
0 
0 
0 

0 
< 

"' " 

i i;;' 
I... I?; 
I '"' I I~ 

1 I~ 
IN 1;.--
J ::: 

I;: 
i 
!lw 

i_p.. 

! 

jvo 

I~ 

i 
I 

I~ 

. 

I~ 
I~ 
',...; 

--z ,, 
~ 

;;; 
~Ul 

i~ 

"' ~ 

= z 
-:,·.::::;: (:. 

-:--::c 
:T- ._, 

~ 

"I 
' 
I 
! 
I 

l 
I 
I 

I 
I 
l 

~~ 
JC 
~~ 
i •" ' -

----~~~~---------~ 

., 



FIGURE ·12 

"'" "''"' '""'"" '"' 

"·'• 

··t~~~~" ~if~J.~1Jir!11~Ji 
"'"' .;;:H::::..m;;H 

""' '"' ,.,.,, 

""' ·"·"·"· 

-17-



~' 

i 

! OHO ••LU£ £<TOEti'.S 00~ >,Jo 

! fOUl IUPEOI'IPOS<O o•u "DINtS IS 

NJC~, O[P!, Of SUI( ~H' 

'"1'"10E STUOIH 

,, THiS< occuo w t lOCATions, 

' • "I"!UUH > 10 to j' H 10 " 09 ,_ 10 >S eo 
_j "u1""" ,~;q, ,; o 11:o9 ~~:,, ,;:u ,~:ro 

\ P<~CtHUG' Of fOUl O~SOlU!E VOW£ •OHC[ •PeLYtU~ TO EAC" L£VH 

FIGURE 13 

...•.... , .... , ___ , ____ , ____ ,_ 

-18-



Under $ 5,000 

$ 10,000 - $ 11,999 

fiGURE 14 

FAMILY INCOME DENSITY 

$ 5,000- $ 7,999 

$ 12,000 - $ 14,999 

r- ·----·-~-·"~-

i 

b''': ----- ' 
l'~-
$ 25,000 And Over 
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From another perspective the frequency distribution of the 

various income groups allows one to better understand the range of 

values throughout the state. Taking, for example, the income group 

under $5,000 it can be seen from Figure 16 that no zones have more 

than approximately 54% of the families in a zone with an income less 

than $5,000, while most zones have between 10 and 20% of the families 

with incomes below $5,000. 

So far the information has concerned characteristics of the 

population without mention of the community colleges or the highway 

system which links the population with these community colleges. To 

address this task we turn to a procedure developed by the Statewide 

Studies Unit referred to as ''Proximity Analysis''. In general this 

process allows one to accumulate socio-economic data within specified 

driving-time bands from a given set of facilities. Also, every zone 

in the state (Figure 2) is examined to see how well it is served by 

the surrounding facilities. The details of this process are explained 

in a previous report titled Proximity Analysis: Social Impacts of 

Alternate Highway Plans on Public Facilities. 

This process has been used with the community colleges and the 

information on education-completed. The following categories have 

been summarized within 0-15, 15-30, 30-45, and 45-60 minutes driving­

time bands of each zone containing a community college facility: 

Persons 25 years and ol&er who have: 

1. Not completed high school 

2. Completed high school 

3. Completed 1-3 years college 

4. Completed 4 or more years college 
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HISTOGRAM OF VARIA~LE U~DEN5 
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Figure 17 illustrates the information concernin~ those who have 

not completed high school for zone 183 (Lansing and Rast Lansln~) 

which contains one community college (Lansing Community College). 

The table shows for example, that within 60 minutes of the community 

college there are 141,168 who have not completed high school (from 

population 25 years old and over) and there are 2 community colleges 

(one being the college within zone 183 itself). Figure 18 shows this 

information summarized for MCCA district 22. (Lansing Community 

College is in district 22.) In MCCA district 22 81,197 are within 

60 minutes of Lansing Community College. The complete district 

summaries for MCCA and SBE districts are contained in Part B. 

A statewide summary of the above four categories is contained 

in Figure 19. 

Thus far, proximity analysis has produced information about the 

population which serves the community colleges. The process also 

examines every zone in the state to see how well it is served by the 

surrounding community colleges within the specified driving-times. 

A sample of this information can be seen in Figure 20. Produced 

separately is a list of those zones not served (i. e. no community 

college within longest driving-time specified, 60 minutes in this 

case). 

All proximity results may be seen in Part B. 
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As noted throughout the text the detailed and complete 

information is assembled in Part B under separate cover. A 

breakdown of the four categories of information contained 

there follows: 

l. Income 

Number and Percent of Families with incomes of: 

a. Less tha·n * 5,000 

b. $ 5,000- 7,999 

c. $ 8,000- 9,999 

d. $10,000- 11,999 

e. $12,000- 14,999 

f. $15,000- 24,999 

g. Over $25,000 

Available in SYMAP's, district and zone summaries. 

2. Education Completed 

Number and Percent (of total population) of persons 

25 years old and over who have: 

a. Not completed high school 

b. Completed high school 

c. Completed l-3 years college 

d. Completed 4 or more years college 

Available in SYMAP's, district and zone summaries. 

The following proximity infor.mation is also available: 

(l) Proximity of above population groups within 

0-15, 15-30, 30-45, 45-60 minutes driving­

time of community colleges. 
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(2) Proximity of community colleges to every 

zone in the state. 

(3) List of zones not served. 

3. Labor Force 

Number and Percent (of total population) of persons 

a. Employed 

b. Unempolyed 

c. In labor force 

Available in district and zone summaries 

4. Industry 

Number of persons 16 years older employed in various 

types of industry. There are 41 industry types. 
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CONCLUSION 

The source of infor~ation and techniques for displaying and 

analyzing this information is the Statewide Transportation Modeling 

System. This report serves as another example of the multiple 

benefits of such a system. 

While the original purpose here was to aid in the area of 

statewide educational planning, the process can be used from the 

perspective of highway planning. The impact· of proposed roads on 

educational fa~ilities (dr any ot~er type of facility) can now be 

tested before roads are built. 

This system for analyzing and displaying information can 

pave the way for greater in~er-agency cooperation and mutual 

benefit. For the first time there is a way (proximity analysis) 

to examine the possibility of either building new roads .<:!.!_ new 

facilities to improve the service of statewide facilities to the 

public. 

It is hoped that the specific information contained herein 

will assist in the planning of the statewide community college 

districts. ~uestions about the use of other information or 

techniques to assist in the evaluation of these districts may 

be directed to the Statewide Studies Unit, Michigan Department 

of State Highways. 
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