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Mr. Sam F. Cryderman 
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Dear Mr. Cryderman: 

The Transportation Survey and Analysis Section of the Trans
portation Planning Division is pleased to present a report 
entitled ''Regional Park Proximity Analysis.'' The report is an 
example of the use of the Proximity Analysis process in 
determining the social impacts of a highway system. It also 
illustrates a possible means of increasing interdepartmental 
participation in the transportation planning process by · 
demonstrating impacts upon facilities of other units of state 
government. 

This report shows the relation of population to the site of 
a proposed Huron-Clinton Metropolitan Authority regional park 
(Mill Creek), in Washtenaw County. The analysis was con
ducted with the cooperation of Mr. William Colburn of the 
Department of Natural Resources. 

Sincerely, 

Keith E. Bushnell 
Engineer of Transportation 
Survey and Analysis Section 



NOTE 

More detailed urban and regional modeling efforts, such 

as that underway at SEMCOG (Southeast Michigan Council of 

Governments), typically add "terminal times" to zone-to-zone 

travel times. Terminal time is the average additional time 

necessary to reach one's ultimate destination once the centroid 

of a zone has been reached. For example, a shopper driving 

to a city must spend time finding a parking place and walking 

to a store. This is an important assumption, because in the 

densely-populated southeast region of Michigan, the amount of 

population contained within a given driving time is very 

sensitive to the inclusion or deletion of terminal times. 

No terminal times are used in this analysis. However, the 

reader should be aware that the same process could have been 

rerun with terminal times included with modest additional 

effort. 
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~NTRODUCTION 



Introduction 

In accordance with the Federal Aid Highway Act of 1970, highway 

agencies are required to monitor the social impacts of any proposed Federal 

aid transportation plans. To that end the Statewide Studies Unit has 

developed a process called Proximity Analysis which can measure the concen

tration of any socio-economic characteristic about a region of interest. 

This process could be used to facilitate greater interdepartmental coopera

tion in the planning process, resulting in decreased duplication of effort 

and consequent increased efficiency in allocating monetary and human re-

sourceso 

As a test of this process, it was decided to consider a real situa

tion: The possible location of a new regional (Huron-Clinton Metropolitan 

Authority) park in Washtenaw County. The analysis was done with the cooper

ation of Mr. William Colburn of the Department of Natural Resources. 

The output of the analysis process takes two forms. First, 

the routes leading from the region of the state park are depicted in the 

form of a computer plot. This plot shows the shortest routes from the 

park to the other analysis subareas or "zones" into which Michigan has 

been divided (see Figure 1). Average driving times were accumulated on 

each link of each route and expressed in hundredths of a minute. Second, 

the population residing within 15, 30, 45, 60, 75, 90, and 120 minutes 

are summarized by the Proximity Analysis program. This second output 

serves as an indicator of the potential demand on the proposed park. 

The summary is done first for Michigan as a whole, then for only the people 

living in the counties composing the Huron-Clinton Metropolitan Authority 

(HCMA): Livingston, Macomb, Oakland, Washtenaw, and Wayne. All popula

tions are 1970 data. 
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Fl_gure 1 shows the 508 lnstnt<::: zones or the 51t7-~zone systt~m. Only 

these zones were used in the analysis, because the outstate zones are very 

large (s<Oe Figure 2) and the shortest time path to Indiana, for instance, 

means little in this context. Figure 3 shaHs the proposed location of the 

park on a map of Washtenaw County. 

The zone-to-zone travel times were calculated on the network sho\vn in 

Figure 4. This is a plot of all links in the system, as contrasted with 

the plots in the next section of selected paths from the zone of the pro

posed park to all other zones. 
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FIGURE 1 
547 ZONE STATEWIDE MODEL 

( INSTATE ZONES) 
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FIGURE 2 

IE-

647 ZONE TRAFFIC FORECAST! NG SYSTEM 

OUTS TATE ANAlYSIS ZONES 

MICHIGAN DEPARTMENTOFSTATE HIGHWA);:-

TRANSPORTATION PLANNING DIVISION 

STATE\VIDE STUDIES UNIT 
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FIGURE 3 

WASHTENAW COUNTY 
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fiGURE 4 

.547 ZONE NETWORK PLOT 
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Considerations And Assumptions 

Using the 547-zone Statewide Traffic Forecasting Model network, 

"trees", or minimum-time paths) were created from the proposed park site 

to every other zone in the system. These paths were than plotted using 

a CALCOMP plotter. Before reading the plots, however, a user unacquainted 

with the model should familiarize himself with certain assumptions of 

the process. 

First, the network used includes only the state trunkline system 

and certain selected secondary roads, because the level of detail of the 

547 zone system is not sufficient to support a richer highway system. 

Second, the time needed to traverse a given link is derived from 

the length of the link and the average driving time on the link as deter~ 

·mined by MDSH speed studies. It cannot be emphasized too strongly that 

the speed on a link is not the speed limit on that link; rather, it is the 

effective speed for all traffic on that link. 

Third, all travel times are computed utilizing a given point within 

each zone, referred to as a centroid. The proposed Mill Creek park lies 

within zone 490, the centroid for which is north of, and 2.91 minutes 

from, I-94. The proposed park site is about two miles southeast of this 

centroid, south of I-94. Thus, travel times calculated are not those 
' i 

from the precise location of the park. 

However, any difference between travel times shown and the true 

travel times from the park site is roughly of the order of two minutes 

(see Figure 3). 
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SELECTED TREE 
PLOT 



Selected Tree Plot 

Figure 5 is a plot of the shortest time paths from the proposed park 

site, indicated by a star, to every other zone in the system. The number 

along a link is the cumulative time in hundredths of a minute, needed to 

travel from the zone of origin (the park site) to the end of that link 

farthest from the proposed park. For example, consider the following 

blow-up of a portion of the tree for zone 490: 

'¢t - ~inni'!!l, point for "Trt:e.' 
- t.loda 

48:1. a -Centroid and :zone numbt>r-
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fiGURE 5 

ZONE 490 TREE PlOT 
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Proxl rnUy Analysis 

Considering the proposed park site as a reference point, the program 

uses the skimmed tree for zone 490 to determine the accumulated 1970 

population of all zones having their centroids within 0-15, 15-30, 30-45, 

45-60, 60-75, 75-90, and 90-120 minutes driving time away. It also spe

cified cumulative bands: 0-15, 0-30, 0-45, and so on. In addition, the 

program subdivided the total population in each band into "urban", "sub

urban", and ur.ural" subtotals. 

In the state-wide analysis (Figure 6), the population in each band 

is expressed as a percentage of the total population of the state. The 

numbers of the zones in each band are also listed, together with their 

driving time from the park site. 

For the HCMA area analysis (Figure 7), the population in each band 

is expressed as a percent of the total population of the HCMA district. 

The zone list is ommitted here, since it would duplicate the information 

given in Figure 6. 

In considering the program output following, three things must be 

kept in mind. First, as has been stated above, driving times between 

zones are calculated using average speeds (derived from speed studies) 

on all links. Second, the process does not subdivide zones: A zone is 

included in a given band if, and only if, its centroid lies within that 

time band. 

For further information on the proximity analysis routine, the reader 

is referred to Statewide Transportation Analysis and Research report volume 

I-D titled "Proximity Analysis". This report also details other options 

available to the user in the program. Any other inquiries regarding the 
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proximity annlyuis procedure mny he dlrcct<1d to lht' SlnLcwi.d<.' Studies lJniL, 

TranHportatJ.on Survey and A11alyHis Section, Transportation Pl<mning IHvi

sion, Michigan Department of State Highways. 
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01TA FOR ZONE 490 

STATEWlOE PROX!HITY A'ALYS!S 

POPULATION PRQv!N!TY 

POP!JLATlUN = ~7Al 
NIJMBER Of SERV~P~ = 1 
TOTAL CAPACITY • 

TIME RAND 0• !; MINUTES 
POPULATION wiTHIN BAND : t0392 , URRAN s 0 , SUijU~~A~ a 

= Oo!l7 PERCENT OF TOTAL POPULAT!~N 

NUMOFR OF SERVEOS IN 8AND • I 
PUPU(ATION PER SEMVER IN RINb • 10392,00 

~ITH!N 0• 15"MTN., PQ 0 1JLAT!QN : 10392 
NtJMBEP nr SERVERS = l 

POPULATION PER SERVER = !0'92,on 

7nNE 
490 
491 

TIME AWAY 
0 
9 

TIME AANO !~· 30 MINUTES 

0 

POPULATION WITH!M ~AND • 25!618 o URRI, • !4!281 • SUBURSAN • 61673 
I = 2,835 PERCENT OF TOTAL POPULATION 

.>-' 
N 1 NUMO(R OF SERVERS IN RAND • 0 

POPULATION PER SEHVfR IN BAND • 0,00 
~!THIN O• 30 "MT"!., ,:l(')P!JLATION = ?62010 

NUMREP. DE SERVERS = I 
POPULATION PeR S~RVER • 262010,00 

lONE TIME AWAY 
1M3 29 
216 29 
210 27 
2?.0 ' 21 
<25 22 
479 22 
ooo 24 
4.~ I 24 
4,112 I 7 
4~4 30 
ORR 23 
·~9 21 

TIME ~AND 30• 4~ MIN!JTES 
POPULATION WITHIN ~AND = 232286 , U~S~N s 32007 ~ SUSU~9AN = 99473 

= 2.6!7 PERCENT OF TOTAL POPU!.~TION 

~G~B~R OF SFRVE~S 1N qA~D ~ . 0 
POPULAT~ON PER SERVrR ~~ PAND = 0,00 

~~T~!N O- A ~TN,, POPUL!TIGN = q942Q~ 

~ FR nr s~~VFR5 ~ 1 
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STATEWIDE FROXrMITV A~ALVS!S 

64 44 
!87 45 
217 3~ 
2!8 43 
221 4~ 

222 40 
223 36 
266 42 
270 45 
274 38 
275 ·~ 276 31 
332 •o 
483 31 
485 32 
48' 33 
4?.7 37 
492 35 
500 45 

TIME RAND 45• 60 MiNUTES 
POPULATION WITHIN BANO = 

= 
1463993 , URBAN : 525~31 , S_UBU~BAN • 1911121 

1 ,.... 16,496 PERCENT Or TOTAL POPUL~T!ON 

"' 1 NUMBER Of SERVERS IN 8ANO = 
POPU1 AT! ON PER !'[RVrR IN RAND • 

<!THIN O• 60 MIN., POPULATION = 1058289 
NUMBER OF SERVERS = I 

POPULATION PER SERVER = 195R?89,QO 

ZONE TIME AWAY 
, r • 

.•0 59 
60 56 
61 59 
66 46 
67 57 

11 R ' 56 
122 56 
1-58 55 
186 52 
1~9 47 
!90 51 
191 54 
224 46 
262 51 
~63 41; 
265 53 
268 60 
27 I 47 
?72 54 
273 55 
3?n 46 
32~ 56 
33C .54 

0 
o.oo 
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334 
363 
365 
494 
497 
49R 
499 
501 
502 
504 

59 
SA 
57 
54 
55 
53 
59 
49 
51 
60 

TIME RAND 60• 7' M!NIJTES 

STATEWIDE PROI!MlTY ANALYSIS 

POPULATION WTTHJN BAND : 2105113 , URQA~ : ~02216 , SU6U~~~~ :1489951 
= 23,719 PERCENT OP TOTAL POPULATION 

NUNR[R O; SERVER~ IN RANO = 0 
POPULATION PER SERVER IN SAND • 0,00 

WITHIN o• 75 ~JN,g POPULATION : 4063402 
NUMBER OF SERVERS • ! 

POPULATION PER SERVER • 40634C2,oo 

ZONE TIME AWAY 
55 71 
58 7! 

I 6? 7'l 
.... 63 72 ..,. 6'i 69 
I I 1 3 n 

114 r• 
117 71 
12 I 69 
139 75 
140 65 
I 61 . 7'2 
!62 68 
164 75 
166 ' 65 
167 69 
i~3 67 
1~4 62 
185 64 
2()4 69 
269 63 
3?3 68 
324 69 
325 68 
3?9 6R 
331 H 
333 67 
3'59 70 
361 74 
3~2 63 
364 62 
366 69 

--~-------·· --------------------------------------------
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371 
434 
440 
441 
493 
495 
496 

72 
74 
74 
63 
70 
61 
68 

STATEWIDE PROXiMITY ANALYSIS 

Tl~E RAND 75" 9~ MINUTES 
POPULATION WITHY• ~AND • 144773! , URBAN • 276596 o SU8Uq9AN •i055248 

• !6.312 PERCENT OF TDHL POPULI.T!ON 

NUMR[R Or SERVEOS IN SINO • 0 
POPULATION PER SERV[R IN BAND • 0,00 

·HTHlN 0• 90 MTN., PDP\ILAT!ON • 5<!1133 
NUMBER nF SERVf.RS • I 

POPULATION PER SERVER= 55!1!33,00 

ZDt<E TIME AWAY 
48 84 
5! 8! 
53 89 
54 66 
57 83 

I 59 80 ,_. 93 rr 
V> 97 88 
I 98 88 

!00 86 
115 7T 
1 ! 6 79 
119 R6 
123 8! 
128. 79 
Ill 83 
1 32 78 
13 3 ' 8! 
1 36 69 
!63 76 
228 88 
229 88 
267 87 
2~5 78 
286 79 
327 79 
358 81 
360 7T 
367 8? 
369 87 
37Q 78 
37? 8\ 
37 3 85 
413 8? 
415 8t 

5 

, RURAL • !!3687 

4 



436 
437 
503 

87 
90 
76 

TIME BAND 90•120 MINUTES 

I 

POPULATION WITH!~ BAND • 952294 , uosA• • 233230 o SUBU~BIN • 394!93 
• 10,730 PERCENT OF TOTAL POPULATION 

NUMRER OF SERVERS IN SINO • 0 
POPULATION PER ~ERVEA IN BIND • 0,00 

•!THIN 0• 120 MTN,, PnPULAT!ON.: 6063177 
NUMBER oF SERVERS • I 

POPULATION P(R SERVER= 6463427,00 

7nNE . ly ME AWAY 
9 117 

25 1-08 
26 !16 
~7 98 
49 !0! 
50 !02 
52 9\ 
92 93 

- 94 104 
I 95 100 

t-' 96 106 

"' 99 I 0! 
I 

120 92 
!29 93 
130 93 
!34 97 
! :.s 103 
!37 104 
.! 38 9B 
14 I 94 
!59 !16 
165 ' 91 
192 110 
193 108 
194 1 1)6 
195 100 
196 !19 
!97 !15 
I 9 8 !13 
!99 90 
226 95 
n7 95 
230 94 
231 99 
232 100 
233 99 
25~ 109 
256 I 1 I 
?. 57 111 

--· ----------------·--------- ---
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STATEWIDE PROX!M!TV ANA~YS!S PAGE 7 

2R4 91 
287 93 
288 98 
2A9 110 
290 114 
368 95 
374 99 
375 99 
409 113 
4!2 111 
4!4 110 ' 
4!5 103 
4\6 I I 4 
4/: ,, 106 
42! 114 
422 97 
438 9! 
Lq o 91 
4<6 119 
452 !17 
453 97 
455 116 
456 104 
459 115 
462 119 

I 475 119 ,.... 478 !12 
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DATA ~OR ZCNE 490 
POPULATION • 6781 
NUMBER Of SERVlRS = 
TOTAL CAPACITY = l 

TIME SAND O• 15 MINUTES 
POPULATION WITHIN BAND = 

• 

STATE•!DE PROXIMITY A~ALYS!S 

POPULATION PROXl~ITY 

10392 , URBAN r. 0 ' SUBURRAN • 
0,23! PERCENT OF lOTAL POPULATION 

NU-BER OF SEHVERS IN BAND • ! 
POPULATION PlR SERVER IN BAND = !0392,00 

WITHIN 0• !5 MIN,, PnPULAliON = 10392 
NUMHEN OF SERVERS = ! 

pOPULATION PER SERVER = td392,00 

TIME BANO 15• 30 MINUTES 

0 

POPULATION wiTHIN BAND : !60!34 , URBAN = 99797 ' SVBURRAN • 44968 
= 3,56" PERCE!T Or TOTAL POPULATION 

NUMRlR 0~ SERVERS IN &AND • 0 
POPULATION P"R SERVER IN BAND m 0,00 

rdTH!N 0• 30 MIN,,· POPULATION • !10526 
NUMBEH OF SERVERS = 1 

POPULATION PER SERVEH = 170526,00 

rr"E s••u 3o- 45 •INUTES 
POPULATID~ •IJ~I~ BAND • 

= 
14t.ao , uRBAN • 29536 , sueuRe•~ • 59617 

3,149 PERCENT or TOTA~ PDPUlAT!ON 

~UM8ER ~F SERVERS IN BAND = Qr 

POPULATION PER ~EHvEK IN BAND = 0.00 
wiTHIN 0• 45 MIN,, POPULATION = 312006 

NUM~EH OF SFRVERS = 1 
POPULATION PER SERVER = 312006,00 

"TIME BAND 45• 60 M!N~TES 
PGPULATION •!THIN B•ND = 

• 
1328q46 ' URRA' = 487934 ' SUBURBAN • 763579 

29.567 PER~ENT Or TOTAL POPULATION 

•u•AlR OF SERVERS IN BANO : 0 
POPUlATION PtR SERVER IN BAND • Q,OO 

wiTHIN 0• 60 o!N,, POPULATION = 1640452 
NUMSER OF SERVeRS = 1 

POPULATION PER SERVEH = 1640452,00 

TI•E BAND 60" 75 MINUTES 
POPULAT!O~ •IT"IN BAND = 

= 
l582e23 , URBAN • 203566 ' SUBURRAN •1344733 

35,22w PERCENT OF T(TAL POPULATION 

NUMBER OF SEkVENS !N ~INO = 0 
pnpuLATlG~ ~~-~ Sl•~vtR I~ ~A~~ = 0,00 

7'j !~,:.1 ~'I ~'I'; f,ll;·,;,• '- ~?( ~;:(~ 
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TIWE BAND 75• 90 •INUTES 
PDPU~ATlON ~!THIN BAND c 

• 

STATE•!DE PROX!~ITY ANALYSIS 

975830. P URGAN : 85279 P SUSURPA~ a 863433 
21,719 PERCENT Or TOTAL POPuLATION . 

NUMBER OF SERVERS IN BAND • 0 
POPULATION PER SERvER IN BAND • 0.00 

•ITHIN 0• 90 MIN,, POPULATION • 4199105 
NUMBER OF SERveRS • ! 

POPULATION PER SERVER • 4199105,00 

TI•E BAND 90•120 MINUTES 
POPULAT!UN •!THIN BAND = 

= 
293893 , URBAN = 0 • SU8URFAN • 232754 

6,541 PERCENT OF TOTAL POPuLATION 

~UMBER OF SERVERS IN BAND • 0 
PQPULAT!ON PER SERvER IN BAND • 0,00 

wiTHIN 0• 120 MIN,, POPULATION • 4402996 
NUMBER OF SERVERS • I 

POPULATION PER SERVER = 4492996,00 
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MINUTES 
FROM 
SITE STATE 

NO. OF. 
PEOPLE* 
WITHIN 

0-15 10,392 

0-30 251,618 

0-45 494,296 

0-60 1,958,289 

0-75 4,063,402 

0-90 5,511,133 

0-120 6,463,427 

*Michigan people only 

FIGURE 8 

SUMMARY 

% OF 
TOTAL* 

.117 

2.952 

5.569 

22.065 

45.784 

62.096 

72.826 

-20-

HCMA REGION 

NO. OF % OF 
PEOPLE TOTAL** 
WITHIN 

10,392 0.231 

170,526 3.795 

312,006 6.944 

1,640,452 36.511 

3,223,275 71.740 

4,199,105 93.459 

4,492,998 100.000 

**In HCMA region 




