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Mr. Sam F. Cryderman
i Engineer of Transportation Planning
. Transportation Planning Division

Dear Mr. Cryderman:

The following report was prepared in cooperation with
Mr. Ed Mellman of the Aeronautics Commission, Michigan
Department of Commerce, to assist the Commission in the

preparation of data for the 1974 National Transportation
Study.

In this application of the Proximity Analysis process,
airports having regularly scheduled service are related

to the population living within 30 and 60 minutes' driving
time of each airport. Such analysis appears to be in
considerable demand from agencies engaged imn public service.

Sincerely,

G Lkl

Keith E, Bushnell
Engineer of Transportation
Survey and Analysis Section
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INTRODUCTION

Proximity analysis is an automated process developed
by the Statewide Studies Unit of the Department of State
Highways to measure social impacts of highways by calcu-
lating to what extent the highway network makes facilities
accegsible to people. In an effort to expand its facili-
ties £ile, the Unit contacted Mr. Edward Mellman of Aero-
nautics Commission of the Michigan Department of Commerce
to obtain a list of airports, in conjunction with the 1974
National Transportatioh Study, that Statewide provide the
number of people within 30 and 60 minutes driving‘time of
several selected airports (see Figure l-a).

The information given to the Statewlde Studies Unit by
the Aeronautics Commission was a list of the 22 airports.
served by scheduled commercial airlines. The passenger
loadings were for the jear 1970. A map showing the airports
is found in Figure 1, and a list of airports with other

pertinent information is found in Figure 2.
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Figure-irA

1974 National Transportation Study Ferm for Airports

Form A-5 1980 PROGRAM

A[RPORT SYSTEM OMB No., 045 72024

Al 1 ] [ l3| ’ STATE SUMMARY
STATE  AREA SYSTEM

CODE  CODE {TO BE COMPLETED BY
. STATE FOR ENTIRE SYSTEM)

102. TOTAL NO. OF REVISED A-1 FORMS SUBMITTED 1

103, TOTAL NO, OF A-2 FORMS SUBMITTED (hub airport reports)

104. TOTAL NO. OF A-3 FORMS SUBMITTED ' _ i
(primary system airport reports) . :

105. HAS SYSTEM PLAN REPORTED ON FORMS A-l BEEN OFFICIALLY
ADOPTED BY STATE (Code Y or N):

106. TOTAL POPULATION OF STATE {thocusands)

PERCENT OF TOTAL POPULATION WITHIN:

107, 30 MIN, OF ANY ATRPCRT (peak hous). RS
108, 60 MIN. OF ANY ATRPORT (peak hour) -
109. 30 MIN. OF AIRPORT WITH SCHEDULED SERVICE , ]
(including 3rd level in 1972)"-(peak hour) .
]
i 110, 60 MIN. OF ATRPORT WITH SCHEDULED SERVICE l l ' o
{inclyding 3rd level in 1972) - [peak hout} R
. ‘ , “_': N
1 : . 111. 30 MIN, OF ANY AIR CARRIER AIRPORT(peak hour})
12, 60 MIN. OF ANY AIR CARRIER AIRPCRT (peak hour) : )
. ) 5 .
NUMBER OF COMMUNITIES BETWEEN 1,000 AND 4,999 IN X £
REST OF STATE: ' e
113, TOTAL
114, PERCENT OF TOTAL WITHIN 30 MIMUTES OF ANY SASP QR
NASP AIRPORT
ANNUAL GENERAL AVIATION ACGIDENTS: 1979
115, AIRPORT RELATED i
116. OTHER .
i
ANNUAL GENERAL AVIATION FATALITIES: 1979 :
117, _ ATRPORT RELATED
118, * OTHER
. » i
GAPITAL COSTS ; |
{thousands of dollars): 1972-1980 T
119, . STATE URBANIZED AREA AIRPORT SYSTEM
126. SMALL URBAN AGGRECATE GROUP A
: 12l SMALL URBAN AGGREGATE GROUP B
Lo 122, REST OF STATE AIRPORT SYSTEM .
ANNUARL COSTS (thousands of dollars): 1979
TOTAL COPERATION & MAINTENANCE COSTS
123, STATE YRBANIZED AREA AIRPORT SYSTEM
124, SMALL URBAN AGGREGATE GROUP A
125, SMALL URBAN AGGREGATE CROUP B o
126. REST GF STATE AIRPORT SYSTEM
127. TOTAL FOR STATE ) -
128, BOND INTEREST ~ < TOTAL FOR STATE 4 I— ' ' L0

10/2/72

A=36
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METHCD OF ANALYSIS

Before the analysis could begin, the state was divided
into 508 subareas, or "zones'", as used by the Statewide
Travel Forecasting Model.

The core of the analysis process 1is the proximity
analysis computer program. The program has as one of its
inputs, a measure of the separation of each zone from every
other zone as measured by any of three specified modes:
driving time, driving distance, or driving cost. It combines
this measufe of spearation with a list of locations of air-
ports and an inventory of the population of each zone to
relate facilities to the people around them. In this report,
proximity was calculated on the basis of travel time. A full
technica; dissertation on the proximity analysis process 1is
given in the Statewide Transportation Anaiysis and Resaarch
report Volume 1-D, entitled "Proximity Analysis"

A close examination of the printout will demonstrate the
first option, the calculation of the aumber of people near
each alrport zone (see Figure__g_). Consider the f£irst zone
{zone 15) as an example.  The file identifies the facility by

by zone (in this case, a "facility" is an airport served by

commercial airlines). The airport in zone 15 is the Alpena
Airport. The population of that zone is printed next (6,278
people). ©Number of servers means there is one airport in



zone 15. The capacity given is the number of paésengers
using that airport for the year 1970. The first time band

is then identified (0-30 minutes driving time) together with
the population in that time band (these zone numbers 13, 14,
and 15 - are listed a little later). The number of airports
in this 0-30 minute bana is 1 and the population per airport
is then listed. This "population per setver" ratioc is indic-
ative of the number of potential airport customers who live
0-30 minutes driving time from the airport. The zones in
this time band and their driving times to zone 15 are then
listed. The same procéss is repeated for the 30-60 minute.
band. Then the two are summed up in the 0-60 minute cumulative
band, after which the 30-60 minute band zones are listed.

The next printout (Figure _ﬁ__) shows, for each zone in
the state, the number of airports which lie 0-30 minutes and
30-60 minutes away from the zone. The program states that
zone 1 is not within 30 or 60 minute driving time of any
airport. The capacity is still‘the number of passengers
actually served by the airport inm 1970.

The third printout is a list of zones that is not within
60 minutes of driving time to any airport. The population
of these zones are also listed.

The fourth printout lists airports whose 30 or 60
minute time band overlaps the 30 or 60 minute time band of
any other airport. As an example, zone 100 (Lansing Airnort)

is within two hours of driving time to seven other airports.

7




Consequently, each of these seven serves at least one
zone (at 60 minutes driving time) which is also served
by the Lansing airport, pointing to a possible duplication

of effort.







SERVER ZUNES DupLICATING AT LEAST NNE DTHER SERVER,BY TIME BANR

SFRVERS DUPLICATER

IGNE Q= 30MIN, 0= 40MIN,

37 0 4

S8 &

100 0 7

103 Q 3

109 0 3 .

128 0 5

151 0 1 :
219 1 7 1
226 1 6 i
237 1 6 ;
291 0 ?

300 0 2 ;
345 1 5 ;
410 0 ? :
495 1 3 .

500 1 4

NOTE==={SERVERS NUPLICATEnR)=NUMRER

OF SERVERS HAVING AT LEAST onNE ZONFE IN THEIR OuWN
TIME BAND WHICH ALSO LIES InN THAT RAND RELATIVE
TG THE ANALYSIS ZOKE.
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463
464
466
468
509

4694
4438
bagy
6232
999n

CUSTATEWIDE PROXTWITY ANALYSES

PopuLATION NOT sFRVED B8Y ANy SEpvEmr s 557801
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250
254
264
C267
277
278
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‘ém‘ WIDE PROXTMITY ANALYSTS

ZONES NDT SERVED

POGPULATION
528
3677
20348
22746

577
8280
3nis
4619
4403
24633

953
5631
3519
1970
3a88
7366
4473
4156
2391

987
1664
6114
5325
2143
413139
6342
2539

714
9090
3487
4n4e

948
2999
Ios0
4134
5584
3re3
6857
3726
3379
5380
43188

11758
3664
449
1837
5255
4083
sty
52086
10374
5106
575
908

i
i
i
i
|
i
i
‘|
i
|
o




el TSTATEWIDE PROXTMITY ANALYSES |
504 0=  30HIN, 2 2 7141398 35950450 ' i
564  30= 60MIN, 0 0 0 000 :
i
305 0=  30MIN, 0 Yy 0 0.00
505 30 60MIN. 0 0 i 0,00
rd

506 0= 3JOMTM, 0 0 0 0+00 ;
506 30~ BOMIN, 1 ! 4453 512800 i
507 0% 30N 0 o n 0.00 i
$07 30~ 6&OMIN 2 ? 77288 968450 :
508 0=  30MTN, 0 o 0 000 j
S08  30= 6OMIN, 1 1 72835 2662.00 ;
|
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DATA-FBR ZONE 311
PORULATION = 10748
NUMBER OF SERVERS = 1

TOTAL CARACITY & 46540

-

TIME BAND 0= 30 MINYTES

PRPULATION WITHIN BANR =
=

[P SIUNUIpRR

“USTATEWTOE PRUXTMITY KNALYSIS

POPULATION PROXIMITY

10748 » URBAN z 0 s SUBURBAN =
0,121 PERCENT OF TOTAL POPULATION

NUMBER GF SERVERS IN BAND = 1
POPULATION PER SERVER IN BAND = 10748,00

AITHIN O 30 MIn.», POPULATION = 19748
NyMaFr 0OF SERVERS = 1
POPULATION PER SERVER = 10748,00

7ONE [IHE AWAY
311 0
TIME BAnp 30+ 60 WINyTEs
POGPULATION WETHIN HBANH = - 9656 » URBAN = 3014 » SUBURBAN =
a 0,112 PERCENT OF TOTAL POPULATION
NUMAER OF SERYERS IN HAND = 0
PUPULATION PER SERVER IN BAND ® 0,00
AITHIN 0% 60 MIN., POPULATION = 20734
NUMBER OF SERVERS z 1
FOPULATION PER SERVER = 20714,00
Z0NE TIME AWAY
313 S0

314 45

0

0

+ RORAL =

» RURAL s

10748

6950



QATA -FOR ZONE 291
POPULATION = 134722

NUMpER OF sERvFRs = -1
TOTAL CAPALITY = . 4453

TIME BAND

POPULATION WITHIN BAND =

T S

POPULATION PROXIMITY

%

- 30 MINUTES

23527 » URBAN = 3650

CSTATEWIDE PRUIMITY “ANALYSTy

I.SUBURBAN_S

= 0,265 pERCENT OF TOTAYL POPULATION

NUMRER OF SERVERS IN BAND =

POPULATION PER SENVER IN BAND =
30 MIN«» POPULATION =

AITHIN O~
NUMBER OF SERVERS =
POPULATION PER SERVER =x

7ONE
291
292
294
304

TI#E BAND
POPULATION

NUMBER OF

" POPULATION PER SERVER IN BAND =
AlTHIN O~ 60 MIN., POPULATION =

NUMBER OF SERVERS =
POPULATION PER SERVER =z

ZONE
34
s
36
251
293
302
303
105
5606
507

23527,00
23327
1

2352(,00

TIME AwWAY

0
27
29
26

30= 60 MINUTES

WITHIN DAND = 6769

36619 s URBAN =

» SUBURBAN =

= 0,413 PERCENT OF TOTAL POPULATION

SERVERS IN BAND =
0,00

6V146
S
60146,00

TEME AMWAY
50
43
52
50
39
45
38
42
59
55

0

0

+ RURAL =

19877

» RURAL = 29850
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STATEWTOE PRUSTMITY ANALYST
POPULATION PROXIMITY

OATA .FOR ZONE 237
POPULATION = 722

NUMBER OF SERVER s = 1
TOYAL CAPACITY = 437220

TIME BAND 0= 30 WINUTES '
POPULATION WITHIN BAND = 562001 » URBAN z 210218 » SUBYRBAN » 103939
. Y 4,530 PERCENT OF TOTAL POPULATION

NUMBER OF SERVERS IN BAND = 1 '
: POPULATIGN PER SERVER IN RAND = 402008 ,00
WITHIN O+ 30 MIN.» POPULATION = 402001
NUMBER OF SERVERS = 1
POPULATION PER SERVER =  40200!,00

ZONE TIME AWAY
193 29
236 18
237 o
238 24
23¢9 29
240 22
241 27
242 13
248 - 20
246 25
247 17
248 22
TIME Nn 30= &0 MINYTES
POPUL TION WITHIN HAND = 384693 s URBAN z 86072 » SUBURBAN « 1334345
= 4,335 PERCENT OF TOTAL POPULATION
NUMBER OF SFRVERS IN BAND # 1
POPULATION PER SEMVER IN BAND = 384633,00
AITHIN O= 60 yINesr POPULATION = 782694

NUMBER OF SERVERS = 2
POPULATION pER SERVER =  39334/,00

70NE TIMF AHAY
12 S4
25 48
26 56
28 48
120 56
123 58
192 36
194 44
195 43
196 31
197 40
198 59
199 ’ 46
200 43
243 38
245% 4T
335 49

338 - 1

RURAL

» RORAL =

a5838

165176




: DATA F0R ZONE 226

; POPULATION = 109BB3

o NyMBER OF sERvFRs. = -1
TOTAL CAPACITY = 125736

"

wné

TI4E BAND 0= 30 MINNTES
POPULATIGN WITHIN BAND =

TATEWIDE PROXIMITY ANALYSIS

POPULATION PROXIMITY N

226358 » URBAN = 109883 » SUBURBAN 1 108449

2,550 PERCENT OF TOTAL POPULATION

NUMBER OF SERVERS IN BAND = 2
POPULATION PER SEXVER IN BAND =  113179,00

AITHIN O= 30 MTINes PAPULATION = 220358
NyMBER OF SERVERS = 2
POPULATION PER SERVER = 113179.00

. TONE TIME
9

58

226

227

228

! 229

j 230

231

232

POPULATION WITHIN BaNn

AWAY
27
27

a
i5
20
29
19
11
20

TIME BAND 30= 60 HMINUTES

507880 » URBAN = 265409 » SUBURBAN = 124008
6,849 PERCENT OF TOTAL POPULATION

NUMBER OF SERVERS IN BAND = 0
pOPULATION pER SEXyER IN RAND = 0,00

AITHIN O™ 60 MIN.» POPULATION = A3423A
NUMRER OF SERVERS 4 2
POPULATION PER SERVER = 417119,00

ZONFE 1IME
7
12
25
26
27
28
40
53
55
57
59
60
61
62

63
64

AWAY
39
33
51
60

51
50
59
34

456
37

S 46

42
is
40
54
55
56
43
60
44

., RURAL = 6006

» RURAL = 218375
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USTATEWIOE PROXIMITY ANALYSIS
 POPULATION PROXIMITY

DATA -FOR ZONE 219 : ‘ Co
POPULATION = 19705 ‘ _ . :

NUMBER OF SERVERS = 1
TOTAL CAPACITY = 10754

* . |
TIME BAND 0= 30 MINYTES

.
POPULATIGN WITHIN bBAND = 182087 » URBAN = 60065 s SUBURBAN = 51330 _» Rufial = 70692
= 2,052 PERCENT OF TOTAL POPULATION

NUMBER OF SERVERS IN BAND a 1
pOpULATION PER sERyER IN gAnp = 18208700

AITHIN O= 30 MIN., POPULATION = 182087
_ NyMBER OF SERVERS = 1
POPULATION PER SERVER = 18208/ ,00

70NE TIME AWAY
64 23
66 245 .
186 _ 27 .
187 20
216 9 _
217 14 . . - ) :
218 21 ; -
219 : 0
220 18
22t 27
222 25
2723 14
274 21
225 20
490 27

TIME,BAND 30= 60 MINUTES
POPULATION WITHIN HAND Ta1886 s URBAN = 343547 + SUBURBAN = 221082 » RURAL = 217257

8,810 PERCENT OF TOTAL POPULATIGN

NUMBER OF SERVERS IN BAND = 1
pOPULATION pER sEwyER IN pANp = 781886,00
WITHIN 0= 60 MIN«s POPULATION = 963671
NyM3ER OF SERVERS = 2 .
POPULATION PER SERVER =  481985.50 7
70NE FIME AWAY
55 49
56 37 - ’ 1
58 54 ‘ !
59 38 ’ ‘ o
60 33 I
61 .38 T
62 54 o
63 . 5p a
65 48 B
57 35 .
93 52 p !
113 46 .
114 48 P

115 52 . . ' .
116 : 57 - |




CSTATEWIDE PRUXIHITY “ANALYSIS ™ . R R L A R B R

POPULATION PROXIMITY . : |
) 3

VATA-FBR ZIONE 151
POPULATLION = 20690

NUMBER OF sERvFRps = 1
TOTAL CAPACITY = 72835

.

TIME BAND O« 30 MINUTES
POPULATION WITHIN BAND = 43602 » URBAN = 2458 » SUBURBAN o 0 s RURAL = 81144

= 0,491 PERCENT OF TOTAL POPULATION ‘ - i

NUMBER OfF SERVERS IN BAND = 1 _

FOPULATION PER SERVYER IN BAND = 43602,00 . ]

AFTHIN 0= 30 MIN.» POPULATION = 43402 i !
NIUMBER OF SERVERS = 1 i
POPULATION PER SERVER = 43860<,00 !

ZONE TIME AWAY : . 1
151 0 ’ . i
152 19 ;
153 26 .
154 g ;
261 18 . . o

TIHE HAND 30= 60 MINYTES
POPULATION WITHIN BAND = 37521 ¢+ URBAN = 1937 » SUBURBAN = ] » RURAL = 35583
= 0,423 PERCENT DF TOTAL POPULATION .

NMUMBER OF SERVERS IN BAND = ¢
PUPHLATION PER srnvrn N BAND = 6,00
AITHIN 0= 60 MINe» POPULATION = 1123
NUMRFR NF SERVERS = !
POPULATION PER SERVER = 51123.00 *
70NE FIME AwaY
16 54
17 55
18 36 ] : P
3 32 »
35 45 Lo
16 g’ . b
234 ' 49 ‘i
235 52 ' oo
259 44 D
240 33 '
507 ig

508 57
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255
256
257
271
272
273
274
275
58
361
383
364
365
366
347
368
369
370
173
74
375
4909
411
412
413
414
415
416
419
420
421
433
434
436
437
439
441
4632
465
469
492
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" STATEWIDE PROXIMITY ANALYSIS
.PUPULATIUN PROXIMITY

DATA -FOR ZONE 175
POPULATION = 2755

NuugErR OF sERyFRs = 1
TOTAL CAPACITY = 3141t

TIME BAND 0~ 30 MINUTES -
POPULATION WITHIN HAND = 2755 » URBAN gz 0 s SUBUYRBAN 2 0 ., RURAL =
. : = 0,031 PERCENT OF TOTAL POPuULATION

NUMRER OF SERVERS IN BAND = i
POPULATION PER SERVER IN BAND = 2755,00
WITHIN 0= 30 MINe.» POPULATION = 2755
NUMARER OF SERVERS = 1
POPULATION PER SERVER = 2752,.0n
ZONE TIME AWAY
125 0
TIME BAND 30= 60 MINJTES -
POPULATION WITHIN BAND = 14787 » URRAN = 4122 » SUBURBAN =z 0 » RURAL =
s 0,167 PERCENT OF TaTAL POPULATION
NUMBER OF SERVERS IN BAND = 0
POPULATION PER SERVER IN BAND & 0,00
AITHIN O= 60 uIN.s PAPULATION = 175492
NUMBER OF SERVERS = 1
POPULATION PER SERVER = 17542,00
ZONE TIME AWAY
79 59
126 59

127 60

2755

10645
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T USTATEWIDE PROXIMITY anaLysis I e T
POPULATION PROXIMITY

DATA- FOB ZONE 101

FOPULATION =~ 15368

NUMBER OF SERVFRS = 1 . ‘ o
TOTAL CAPACITY = 28149 ‘ _ ,

TIME BAND 0~ 30 HMINUTES . i
POPULATION WITHINM BAND = 29617 s URBAN = 1] » SUBURBAN =a 0 . RUyRAL = 29617 . i
: = 0,334 pERCENT OF TOTAL ?UPULATIUN_ i

MUMRER OF SERVERS IN BANpD = 1
POPULATION PER SERVER IN BAND = 29617,00
WITHIN O~ 30 HIN«» POPULATION = 29617 ) ) 1
NUMBRER OF SERVERS = 1 :
POPULATION PER SERVER =& 29417,00

70NE TIME AWAY : ' ; !
103 0 :

104 8 |
106 19

TIME BAND 30= &0 MINITES :
POPULATION WITHIN BAND = 17698 » URBAN = 5576 » SUBURBAN = 0 s RURAL = 12122 oo
= 0,199 PLRCENT OF TOTAL POPULATION . :

NUMBRER OF SERVERS IN BAND = Q
FOPYLATION PER SERVER IN BAND = 0,00
AITHIN O= 80 MINs»s POPULATION = 473ts
NUMBER OF SERVERS = ]
POPULATION PER SERVER = 47315,00
ZONE TIME -AWAY . . v
105 ‘ 32 ' :
197 52
108 32
112 60
312 37

it4 40




POPULATION PROXIMITY

BATA .FGR ZONE 100
POPULATION = 11738
NyMBER OF SERVERS =
TOTAL CAPACITY = 2368165

D 0= 30 MINUTES
DN WITHIN BAND = 250275 , URBAN a 18902t »° SUBURBAN » 47842
= 2,820 pERCENT oF TOTAL phpyLATION

NUMARER OF SERVERS IN BAND = 1
POPULATION PER SERVER IN BAND = 250275,00
WITHIN O= 30 MINes POPULATION = 25U27S
. NUMBER OF SERVERS = 1
POPULATION PER SERVYER = 250273,00

ZONE 1IME AWAY

92 28
93 23
a4 30
97 is
98 .23
100 0
117 26
123 29
183 ‘ 24

TIME BAND 30= &0 MINUTES :
POPULATION WITHIN dAND = 227481 s URBAN = 3824 # SUBURBAN a 78698
= 2,563 PERCENT OF TOTAL POPULATION

NUMRER OF SERVERS IN BAND = 0
POPULATION PER SERVER IN BAND = 0,00
AITHIN 0% &0 MINes POPULAYION = 877754
'NUMBER OF SERVERS = 1
POPULATION PER SERVER = 477756,00

7ONE TIME AWAY
95 3
96 43
99 38
113 42
114 41
115 47
t1s8 47
11¢ : 34
120 - 56
121 3y
122 45
159 51
160 56
1RY ] 3t

. 185 a5

' 186 © 38
187 46
189 50
190 57
191 42

92 ' 52

» RORAL = 13392

s RURAL = 144957

i
i
|
n
;
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56
65
66
T2
113
114
115
118
120

122

167
195
216
217
218
219
223
224
231
232
233
452
453
454
455
456
459
472
473
474
473
478

45
31

32
56
44
49
43
58

. 49

57
59
59
53

52
S0
g
54
3
2
33
568
33
57
48

48
53
56
60

44
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_ pOpULATION pROyIMITY

DAFA FOR ZONE 37
POPULATION = 27523

NUMBER OF SERVERS = .
TOTAL CAFACITY = 44268

N

'TIME BAND 0~ 30 MINUTES g
POPULATION WITHIN YAND 117141 s URRAN = 13848 + SUBURGAN a 91291 s RORAL = 12602

= 1,320 PERCENT OF TOTAL PDOPULATION

NUMBER OF SERVERS IN BAND = 1
POPIILATION PER SERVER IN BAND = 117141 ,00
WITHIN O= 30 MIN.», POPULATION = 117144
NUMBER OF SERVERS = 1

POPULATIOKR PER SERVER =a 17141 .00

ZNRE PIME AwAY . . .

37 0 : : -
38 23 ' i

3¢ 7

80 23

41 27

44 13

476 28

TIME BAND 30% 60 MINUTES
PAPULATION WITHIN HAND = 188426 s URBAN = 21894 » SUBURBAN a 51649 » RURAL = 114879
. = 2,123 PERCENT OF TOTAL POPULATION .

NUMBER OF SERVERS IN BAND = 0
POPULATION PER SERVFR IN BAND = : 0,00
WITHIN 0% 60 MIN.» POPULATION = 309567 eh
. NUMBER NF SERVERS 1
POFULATION PER SERVER = 305567, 00

Z0ONE FIME AWAY

i 3%

42 48

43 3

45 34

46 iy

4t 42

68 41

69 46

70 42

71 55 '
227 60
232 58
471 £

472 47
4713 33

474 46

avs © 58
477 45

478 45




FIGURE 3

PROXIMITY OF POTENTIAL USERS

TO EACH AIRPORT
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FIGURE 2

Population
Served
Airport Zone Passenger (60 Min.)
1 Detroit Metro 500 7,039,997 4,351,530
2 Grand Rapids 237 . 437,220 786,694
3 Saginaw : 410 277,696 513,641
4 Lansing .100 238,165 477,756
5 Flint. 128 156,992 - 1,438,-504
6 Kalamazoo 226 ' 125,736 834,238
7 Muskegon 345 124,451 712,492
8 Detroit City 496 101,401 4,533,705
9 Tréverse'City 151 72,835 81,123
10 Battle Creek | 58 57,464 691,796
11 Marquette 300 49,050 64,686
12 Benton Harbor 37 44,288 305,567
13 ﬁoughton 170 34,883 35,968
14 Pellston 125 31,411 17,542
15 Escanaba 103 28,169 47,315
16 Iron Mountain 109 25,904 31,889
17 8. 8. Marie : 83 18,463 35,991
i8 Menominee 311 16,540 20,714
19 Ironwood 146 15,433 19,965
20 Alpena. 15 12,922 46,625
21 Jackson 219 10,754 963,973
22 Manistee -o291 4,453 60,1486

8,924,227

11




RESULTS

The results are tabulated by the proximity analysis
program from four different viewpoints:

1. ﬁrom the perspective of each individual airport, listing
the zones it serves and the population of each zone by the time
band specified.

2, From the perspective of each zomne, giViﬁg the number of
airports which potentially serve the zone by time bands, The
capacity given is the number of passengers served by the airport
in 1970.

3. TFrom the_perépective of zones not served by any airport
within 60 minute driving time, with their populations.

4, From the perspective of server-—-zone duplications; that
is, the extent to which airports overlap the same potential
customers.

The proximity anélysis program showed these interesting
results:

1. The ratio of passengers actually enplaned to the population
potentially served (within 60 minutes driving time) ranged from
179% at Pellston and 162% at Detroit Metro to 2.2% at Detroit City
and 1.1%Z at Jackson (see figure 2).‘ It may be worth noting the
proximity of these four airports to the interstate system: three
airports are within sight distance of I-94 and Pellston, with the
highest percentage, a scant 15 miles from I-75, Jackson, besides
having the sméllest percentage of ugse from its potential customers;

gserves the third largest population groub (almost a million).



2., Of the 557,801 people not served by any commercial
airport (within 60 minutes driving time), 137 live in the
Port Huron area (zones 442 and 443), Observations such as

these might be used to advantage in the planning.of airport

facilities,.

12




PROXIMITY ANALYSIS
POPULATION PROYIMITY
DATA FOR ZONE 15

POPULATION = 6278
NUMBER OF SERVERS = 1
TOTAL CAPACITY = 12922

TIME RAND 0= 30 MINYTES . s '
POPULATION WITHIN UAND 30708 ¢+ URRAN o 6278 # SUBURBAN = 0 , RUHAL = 24430

= 0,345 PERCENT OF YOTAL POPULATION

NUMRER Of SERVERS IN BAND = i
POPULATION PER SEMVER IN BAND = 30708,00
NuMaEr NF sSERVERS = - 1
POPULATION PER SERVER = 30708,00
J0NE . TIME AWAY
13 22
14 26
15 : 0
TIME BAND 30= 6p MINUTES ) :
POPULATION WITHIN HAND = 159017 » URBAN = 0 s SUBJRBAN 3 0 » RURAL = 15917
o 0,179 PERCENT OF TOTAL POPULATION :
NUMARER OfF SERVERS IN BAND = o
POPULATION PER SERVER IN BAND = 0,00
AITHIN O= &0 MIN., POFULATION = 44625
NUMBER OF SERVEKS = 1
POPULATION PER SERVER = 46623,00
Z0ONE I TME AWAY
2 55
341 44
404 46

406 48

i
|
|
|
i
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POPULATIDN PROXIMITY

AFA -FOR ZOMNE S8
POPULATIGN = 25774

NUMBER DF SERvFRs = 1
TOTAL CAPACITY = 57464

TYME BAND 0= 30 MINUTES , '
POPULATION WITHIN BAND = 301470 s URRAN = 112352 » SUBURBAN =2 126690
_ © = 3,397 pERCENT OF YOTAL pnpuLATION

NUMARER OF SERVERS IN BAND = 2
PUPULATION PER SERVER IN BAND = 1507135,00

WITHIN 0= 30 yIN.s POPULATION = 303470

NYMBER BF SERVERS = 2
POPULATION PER SERVER = 150735,09

ZONE TIME AWAY
55 9
s7 23
5§ 0
59 18
60 22
&1 18 .
62 10
63 15
64 0
67 © 19
116 2%
226 : 27
227 27
228 20
229 17
230 26

TIHE BAND 30= 60 HINYTES
FOPULATION WITHIR BAND = 39032¢ » URBAN = 89094 ¢ SUBURBAN a2 90335
= 4,398 PERCENT OF TOTAL POPULATION

NUMBER OF SERVERS IN BAND = 1 '
POPULATION PER SERVER IN BAND =  390326,00
AITHIN 0= 40 yINes PRPULATION = 691796
NUMBER 0OF SERVERS = 3
POPULATION PER SERVER =  230594,4&7
7ONE I TME AWAY
7 &0
g 49
12 . 5%
25 4s
26 55
27 : 38
28 58
48 45
49 © 40
50 44
51 50
52 53
53 35

54 ‘ 47

»

s
. » RURAL = 62428

RURAL = 210887




e T o ' STATEWIDE PROXIMITY ANALYSIS
POPULATION PROYIMITY

FATA -FOR ZONE R3
POPULATION = 17148

NUMBER OF SERVERS = 1 .
TOTAL CAPACITY = 18463 . _ i

TIME BAND 0= 30 MINUTES

. ) # :
POPULATION WITHIN HAND = 29761 s URBAN = 0 » SUBURBAN = 8342 » RURAL = 214l9
= 0,335 PERCENT OF TOTAL FPOPULATION

NUMRER OF SERVERS IN BAND = )
POPULATION PER SERVER IN BAND = 29761,00

ALTHIN O= 30 MINer POPULATION = 2%761 ‘ ‘ ) :
NUMBER OF SERVERS = 1 ;
POPULATION PER SERVER = 2976k.00 . ;
7ONE © TIME AWAY i
83 0 :
84 26 i
87 28 :
88 23 !
TIME BAND 30~ 60 WINUTES , ' ? f
POPULATION WITHIN BAND = 6230 » URBAN = 0 » SUBURBAN = o » RURAL = 6230 {
= 0,070 PERCENT OF TOTAL POPULATION '
. : NUMAER OF SERVERS IN BAND = ) :
: POPULATION PER SFRVER IN BAND = 0,00 1
AITHIN O &0 MTN.s» POPULATION = 32991 i
NUMBER OF SERVERS = 1 i
POPULATION PER SERVER = 35991,00 i
. 1
7ONE TIME AWAY ‘ ‘ i
280 58

281 53

o
4
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193
194
195
197
198
199
224
272
433
434
435
436
437
440
441
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STATEWIDE PROYIMITY ANALYSIS

POPULATIUN PROXIMITY

OATA -FOR ZONE 109
POPULATION = 13978

NyMBER OF SERyERS = 1
TGTAL CAPACITY = 25904

W

TIME BAND 0= 30 MINUTES . y
POPULATION WITHIN UAND = 21872 » URBAN = 0 + SUBURDBAN = 0 _ » RuHaL = 21872 : i
= 0,246 PERCENT OF TOTAL POPULATION ’

NUMREHR OF SERVERS IN BAND = i
POPULATION PER SERVER IN BAND = 21872,00
WITHIN 0~ 30 MIN.» POPULATION = 21872

NUMBER OF SERVERS z 1
POPULATION PER SERVER = 21872,00

- 70NE ' FIME AWAY

|
109 0 ’ ' - |
110 10 . |
112 22 ‘ | .

TIME BAND 30= 60 MINWTES ' ' : -
POPULATION WITHIN BAND = 10047 , URBAN =  1BA} ¢ SUBURBAN = 0 , RUHAL = 8136 oo
s 0,113 PERCENT OF ToTAL POPULATION

NUMBER OF SERVERS IN BAND = O
PUPULATIGN PER SERVER IN BAND = 0,00
AITHIN 0= 60 MINe.» POPULATION = . 31889

NUMAER OF SERVERS = 1
POPULATION PER SERVER = itaa¥,00

20Ng : {IME AWAY .

111 46 ‘
207 48
208 44

312 51
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-~ L o L o ""l".TA T‘i’i"'n'i.i)E Proctd 1T Y_Ik,”i ﬂ'i}'LY s l;b
PUPULATION PROXIMITY

DATA -FOR ZONE 128
POPULATION = 193317
NUMBER OF SERVFRS = 1
TOTAL CAPACITY = 156992

TIME BAND O« 30 MINNTES . -
POPULATION WITHIM BaND = 575294 s URBAN = 197143  » SyUBURBAN = 198544  » RUHAL 5 79607 ;
: %  5,35% PERCENY OF TOTAL POPULATION . o i

NUMBER OF SFRYERS IN BAND = 1
POPULATION PER SERVER IN BAND = 475294,00 ;
AITHIN 0= 30 yIN.s, POPULATION = 472294 .
NUMBER 0OF SERVERS = 1 5
POPULATION PER SERVER =  475294,00 '
ZONF TIMF AWAY .
128 ] .
129 25
130 25
131 15
132 17
133 12
g 134 22
i 135 27
136 14
138 30
‘ 139 18
140 25
37t 26
372 28 |
i 422 39 ‘
; : 435 25 )
; 418 27 : :
440 29

TIME RAND 30% 60 MINUTES
POPULATION WITHIN BAND = 663210 , URBAN = 201624  » SUBURBAN = 245085 » RURAL = 316501

= 10,833 PERCENT OF TOTAL POPULATIONM ;

NUMBER OF SERVERS IN BAND = Q

POPULATION PER SEXRVER IN BAND = 0.00 !

JITHIN 0= 60 MIN.» POPULATION = 1833504 ;
NUMBER OF SERVERS = 1 5
POPULATION PER SERVER @ 143850%,00 3
!

7ONE TIME AwAy : ’ i

29 58 i

31 58 i

32 59 |

g3 . 5¢ :

99 57 ;

137 36 t

141 © 33 !

184 56 : - ) :

190 53 . ' . . :

191 56 L

252 . 33 : C

253 48 . : ' -
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UATA -FOR ZONE 146
POPULATION = 10967

NUMBER OF SERVERS = 1
TOTAL CAPACLTY = 15433

TIME BAXND

POPULATION PROYIMITY

a

0« 30 MINUTES

PAPULATION WITHIN OAND = 19330 » URBAN = Q

NUMBER OF SERVERS IN BAND = i
FOPULATION PER SERNVER IN BAND = 19330,00

WITHIN 0% 30 MYN.» POPULAT
' NUMBER OF SERVERS
POPULATION PER SERVER

ZfONE
146
147
150

TIME BAND
POPULATIO

NUMBER D

POPULATI

AETHIN O~ 60 MINes PNPULAY
NUMBER OF SERVERS
POPULATION PER SERVER

ZONE
148

10N = 19330
1
19330,00

TIME AWAY
0
26
15

ia~ 650 MINUTES
N WITHIN BAND = 635 » URBAN gz 4]

F SERVERS TN BAND = 0
ON PER SERVER IN BAND = 0,00
I0N = 19665

= 1

= 19963,00

1IME AWAY
43

 STATEWIDE PRUXTWITY “ANALYSIS

» SUBURRBAN =
= 0,218 PERCENT OF TOTAL POPULATION

+ SUBURBAN a
= 0,007 PERCENT OF TOTAL POPULATION
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PROXTHITY ANALYSIS

STATEWID
POPULATION PROXIMITY

OATA FOR ZONE 170
POPULATIUN = 12167

NUMBER NF SERVFRS = 1
TOTAL CAPACITY = ) 34883

TIME BAND 0= 35 MINUTES
PGPULATION WITHIN SAND = 29920 ». URBAN = 0 » SUBURBAN a 12147
. = 0,337 PERCENT OF TOTAL POPULATION

NUMBER (F SERVERS IN BAND = 1
pOPULATION PER sFRyER IN BAND = 29920,00
AITHIN O= 30 MIN., POPULATION = 29920 .
NUMBER OF SERYERS z 1
POPULATION PER SERVER = 29929,00

ZONE . TIME AWAY
169 23
17¢ 0
171 26
173 23
174 24

TIME BAND 30~ 60 MINUTES
POPULATION WITHIN Basp 6048 s URBAN = 37as » SUBURBAN = 0

s 0,068 PERCENT OF TOTAL POPULATION

MUMBRER 0OfF SFRVERS IMN RAND = 0
PUPULATION PER SERVER IN BAND s 0,00
AITHIN O~ 40 MIN«» POPULATION = 32968
NUMAER 0f SERVERS = 1
PCPULATION. PER SERVER = 35944,00

Z0ONE LIME AWAY
175 46 -
249 45

-
. RURAL =

s RURAL =

17753

2264




R4

117
118
119
121
122
123
151
162
164
166
167
1638
183
184
{85
188
189
190
191
262
263
265
266
248
269
270
272
274
276
4719
480
481
482
483
484
485
486
487
488
489
491
492




73
116
233
236
241
248
453
458
455
456
457
459
471
472
473
474
475
476
477
478

I



342
344
345
347
349
351
357
395
396
397
398
399
400
401
402
403

&0
57
56
49
58
49
40
51
33

33
50
56
s
52
46

" STATEWTDE PROXIMEITY ANALYSIS
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STATEWIDE PROXTHITY

T e e

NALYSTS
POPULATIDN PROXINITY

BATA FOQR ZONE 300

POPULATION = 3463 :
NUMBER OF SERVERS = :
TOTAL CAPACITY = 49050 ;

"

TIME BAND 0= 30 MINUTES ‘ p ‘
POPULATION WITHIN BAND = 48250 » URBAN = 1334913 s+ SUBURBAN 1 . 0 ., RURAL =& 34757 _ o i
. = 0,544 pERCENT OF TOTAL popytATION !

NUMRER OF SERVERS IN @AND = 1 . : |
: POPULATION PER SERVFR IN BAND = 48250,00 . : i
AITHIN O~ 30 wINes POPULATION = 58259 i :
NUMBER OF SERVERS = 1
POPULATION PER SERVER = 48250,00

I
: I
7ONE TIME AWAY .
295 2% : I
296 29
299 - 18 ‘ oo
300 0

TIME BAND 30w 60 MINUTES ' -
POPULATION WITHIM HAND = 16436 s URBAN = 3213 » SUBURBAN & 0 s RURAL = 13223

= 0,185 PERCENT OF TOTAL POPULATION

MUMBER OF SERVERS IN BAND =2 0
pOPULATION pER SEWVER IN gAND = 0,00
AITHIN O= &0 WMIN., POPULATION = L4884
NIJMRER OF SERVERS = 1
POPULATION PER SERVER = 64489 ,00

70NE TIME AWAY
297 35 :
298 49 . i

jol 52
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| STATEWIDE PROXIMITY ANALYSIS
POPULATION PROXIMITY

DAFA -FOR ZONE 345

POPULATION = 08447

NUMBER OF SERVERS =
TOTAL CAPACITY = .!2Q451

]

TIME BAND 0~ 30 MINYUTES ‘ ‘ ‘ s
POPULATION WITHIN BAND = 176474 » URBAN = 66178 » SUBURBAN a2 62254 ., RURAL = 48042

= 1,988 PERCENT OF TOTAL POPULATION

NUMRER OF SERVERS IN BAND = 1
POPULATION PER SENYER IN BAND = 176474,00
SITHIN O= 30 MIN.s, POPULATION = 176478
NUMBER F SERVERS g 1
POPULATION PER SERVER = 176474.0n

ZONE TIME AWAY

42 9 N
344 1%
345 0
346 o
348 22
349 24
351 18
397 20
3199 16
400 29

TIME BAND 30= 60 MINUTES )
POPULATION HITHINAﬁAND = 536018 » URBAN = 221801 s SUBURBAN = 172591 » RURAL = 141626

= 6,040 PERCENT OF TOTAL POPULATION

NUMRER OF SERVERS IN BAND 5 1
PUPULATION PER SERVER IN BAND = 536018,00
WITHIN 0= 60 y»INe» POPULATION = 712492

NUMBER OF SERVERS = ?
POPULATION pER SERVER = 35625%,00.
Z0NE TIME AWAY
10 54
11 56
236 _ 47
237 56
238 54
239 48
241 58 )
242 50
246 38
247 59
248 52
343 33
37 45
150 35
352 - " 45
355 49
357 57
376 Y]
378 5

395 42




POPULATION PROYIMITY

~

“TDATA-FOR ZONE 410
POPULATION = 4031

NUMBER OF SERVERS = ]
TOTAL CAPACITY = 277696

L]

TIME BAND 0= 30 MINYTES .
POPULATION WITHIN BAND = 301372 » URBAN = 113543 » SUBURBAN = 134416

= 3,396 PERCENT 0F TOTAL POPULATION

NUHBER OF SERVERS IN BAND = 1
POPULATION PER SERVER IN BAND = 304372,00
ATTHIN 0= 30 yIN.s POPULATION = 301372
NUMBER GF SERVERS = 1
POPULATION PER SERVER = 301372,00
20NE TIME AWAY
29 26
30 25
31 24
315 t7
317 22
3té 25
409 25
410 ]
411 25
412 30
413 18

ND . 30= 60 MINUTES '
T10W WITHIN BAND = 212275  » URRAN = 32435 » SUBURBAN = 27786
= 2,392 PERCENTY OF TOTAL POPULATION

NUMBER OF SERVERS IN BAND = 0 .
PUOPULATION PER SERVER IN BAND = 0,00
ALTHIN 0= 60 MIN.» POPULATION = S13647
NUMBER OF SERVERS = N
POPULATION PER SERVER = 513647 ,00

7ONE TIME AWAY
19 . 53
32 3z
33 45
89 54
129 57
138 51
142 : 58
143 S7
145 87
156 59
158 57
210 55
211 50
212 - 5¢
214 57
3146 39
3te as
414 48

415 ' 34

- s
» RURAL

» RURAL

PAGE‘* 28

53813

152054




[ SNSRI

P

CRTATEwARE PRuxawETY wnaLYSIY
POPULATION PROXIMITY

QATA.FOR ZONE 496

POPULATION = 482178

NUHBER OF SERVERS = 1
TOTAL CAPACITY = 101401

.

TIME BAND 0= 30 WINUGTES : .
PORPULATION WITHIN HBAND = 3504054 » URBAN = 691500 » SUBURBAN =2712554
= 38,355 PERCENT OF TOTAL POPULATION

NUMARER OF SEAVERS IN BAND = i
pOPULATION PER sERVER IN RAND = 3404054.00
WITHIN O= 30 MIN., POPULATION = 3404054
NUMBER OF SERYERS = 1
POPULATION PER SERVER ®» 3404054%,0n

ZONE TIME AWAY
284 25
?85 12
286 : 11
287 26
359 25
350 19
361 30
352 29
347 23
493 13
494 20
495 ’ 14
4598 0
497 20
498 27
499 30
503 1o

504 28

TiHE BAND 30« 60 MINUTES
POPULATION WITHIN BAND = 1129651 » URBAN = 22985%  » SUBURBAN a 607487
s 12,728 pERCENT OF TOTAL POPULATION

NUMRER OF SERVERS IN BAND = 1
POPULATION PER SERMVER IN BAND = 112¢651,00
WITHIN O= 60 yIN«s PNPULATINN = 45337095
NUMBER OF SERVERS = ?
POPULATION PER SERVER = 2266R52,55

70NKg TI¥E AWaY
258 56
275 50
288 .32
289 43
290 48
323 55
32% ’ 38
328 &80
329 53
331 ) 59
33z 59

333 43

. .
. s RURAL = [v]

» RURAL = 292303
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STATEWIDE PROYIMITY ANALYSIS
POPULATION PROXIMITY

OATA FOR ZONE 500
POPULATION = 46538

WUMBER OF SEAVERS = 1
TOTAL CAPACITY = 7039997

"

TIME BAND 0= 30 MINUTES ’ : ' -
POPULATION WITHIN BAND = 20071325 » URHAN = 523275 » SUBURBAN =14591a4 . RURAL = 24904

3 22,618 PERCENT OF TOTAL POPULATION

NUMBER OF SERVERS IN BAND = 1
POPULATION PER SENVER IN BAND w 2007325,00
ALTRIN 0= 30 y,IN., pipuLATION o 2007325 '
NUMBER OF SERVERS = 1
POPULATION PER SERVER = 2007325,00

ZONE TIME AWRY
325 e7
333 27
580 30
481 . 27
483 23

484 17
4as 27
486 29
494 21
495 28
497 22
498 15
499 22
500 0
501 19
502 29

504 30

TTHE BAND 30~ &0 MINUTES
POPULATION WITHIN HAND = 2344205 s LURBAN = 38B642 » SUBURBAN =1T747420 » RURAL = 208143
= 26,413 PERCENT oF ToTAL PoPULATION

NUMBER OF SERVERS IN BANp = 1
PUPULATION PER SENVER IN BAND = 2344205,00

WITHIN O™ 60 MIN.» POPULATION = 4351539
NUMBER OF SERVERS o 2

POPULATION PER SERVER = 2175765.00

7ONE TIME AWAY ,
220 59

225 60

266 59

274 56

275 49

276 60

284 58

285 T46

286 a6

323 39

Jaa - 59

326 ' 42 ;

327 ‘ 91
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FIGURE 4

PROXIMITY OF AIRPORTS

TC EACH ZONE
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FIGURE 5

ZONES NOT SERVED BY ANY AIRPORT

WITHIN 60 MINUTES' DRIVING TIME
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FIGURE 6

POSSIBLE DUPLICATIONS OF

EFFORTS BY AIRPORTS
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CONCLUSIONS

Though air service and highways are usually ooked upon
as competing modes of transportation, the proximity analysis
indicates that they actually complement one another. The eight
busiest airports (serving 95% of all air passengers in the
state) are within three miles of an interstate route. Four
othet airports (Battle Creek, Benton Harbor, Jackson, and Sault
Ste. Marie, are also juxtapositionél to an interstate route.

This would indicate, that in Michigan at least, a high type of
alr service is located near a high type of highway gystem. This
is, of course, quite logical: before a person can board a

plane, he first must reach the airport, and all other things be-
ing equal, he will get there by the easiest way available. The
placing of airports adjacent to the interstate routes is apparent
in figure (1).

The analysis techniques used here could be applied in a great
variety of situations. For instance, the same process could re-
late any group of facilities to any socio-economic group, sucﬁ as
calculating the proximity of airports to families having an in-
come of ten thousand dollars or more. Another example, a business-
man wishing to locate his facility in an industrial park would
be able to find how many airports are within certain driving timés
of his proposed choices for sites. If the trucking cost of using
minimum-time paths were inmput to the program, a shipper could tell,
for each proposed site, how many airports he could reach for ten,
twenty, or more dollars of cost. Examples are limited virtually

only by the user's imagination.
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