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Abridgment 

Establishing Priorities for the Location 
of Transit Stations for Development 
Purposes 
Ronald G. Arbogast, Snehamay Khasnabis, and Kenneth S. Opiela 

The feasibility of an objective approach for prioritizing transit station 
locations for development purposes based on socioeconomic and land 
use indicators is examined. The Detroit metropolitan area was used as 
the experimental site for such feasibility testing. Two priority ranking 
methodologies were developed based on the provisions of the rating and 
ranking methods. Station development potential was Identified by a set 
of socioeconomic and land use indicators, and the viewpoints of local 
professionals were solicited in assessing the relative importance of these 
indicators. Next, the relative rankings for 37 proposed transit stations 
on two travel corridors were developed by using the indicators and the 
viewpoints of local professionals. The results suggest that it is possible 
to prioritize station locations for joint development based on selected 
socioeconomic and land use indicators. The results also suggest that the 
station ranks obtained by the two methods are not likely to be affected 
by input solicited from local professionals. The procedures developed 
were found to be sensitive to the selection of the indicators. 

An increasing emphasis on public transportation in the 
United States is providing new opportunities for transit 
and land use coordination through the application of the 
joint-development concept. A number of large cities in 
this country-notably, Atlanta, Baltimore, Detroit, 
Miami, San Francisco, and Washington, D.C.-have 
been forerunners in long-range transit planning. The 
stations on these cities' systems, which represent nodes 
of high accessibility, are considered to be prime candi
dates for the application of the joint-development con
cept. Joint-development projects can be used to promote 
multiple use of station sites and encourage high-density 
land uses as well as to provide direct access to the tran
sit facility. Such coordinated planning is necessary to 
integrate new development projects into the fabric of the 
station environment, to the mutual benefit of the com
munity, the transit agency, and the private sector. 

Research in the area of station planning supports this 
joint-development concept. In 1971, the U.S. Department 
of Housing and Urban Development and the U.S. Depart
ment of Transportation sponsored a study to identify po
tentials and constraints for such an approach in transit 
planning. The study (1) was conducted by the National 
League of Cities and the U.S. Conference of Mayors. It 
concluded that, although the concept of joint development 
has not often been applied to promote urban development 
in this country, there are potential uses for this approach 
in transit station planning. Research by others (2-6) of
fers support for the benefits of coordinated development. 
Our own more recent research (7) analyzed adoption of 
the joint planning approach in transit station projects in 
the Detroit metropolitan area. 

STATEMENT OF THE PROBLEM 

The current level of planning and research activities 
clearly supports the concept of coordinating land devel
opment during station planning. However, a number of 
questions emerge as critical issues that must be satis
factorily resolved before public and private agencies 
commit themselves to development projects as called 
for in the joint planning approach. These questions 
arise from the apparent lack of an objective technique 
by which to identify station areas where such joint proj
ects should be planned. Station location decisions on 

any proposed system a11e typically made early in the 
planning phase. Although au proposed stations may be 
candidates for such joint planning, limited monetary re
sources often dictate that only a few station sites be con
sidered for such purposes. The questions that must be 
answered initially during the planning process are 

1. What makes one station site more attractive than 
others so as to warrant the joint investment of public 
and private funds in development projects? 

2. Is it possible to identify indicators of development 
potential for station area sites based on existing data 
sources? 

3. Is it possible to incorporate the viewpoints of 
local professionals in such a process of site identifica
tion? 

This paper describes the development and application 
of a priority analysis methodology for identifying station 
sites for joint projects based on a set of prespecified in
dicators. The developed methodology was applied to a 
proposed set of 37 light rail transit stations established 
in the Woodward and Gratiot travel corridors in the De
troit metropolitan area. The specific objectives of the 
research reported in this paper are 

1. To develop an objective approach for prioritizing 
station locations for development purposes, based on a 
set of socioeconomic and land use indicators; 

2. To elicit the viewpoints of local planners, engi
neers, and developers in assessing the relative impor
tance of the in.clicators identified; and 

3. To compare the development potentials of travel 
corridors based on an aggregation of priority scores 
contained in a given corridor. 

RESEARCH METHODOLOGY 

An empirically based methodology was developed to 
prioritize proposed transit station locations on the basis 
of development potential. The term development poten
tial refers to the tendency of the station area to foster 
development projects . This potential can conceivably 
be measured l:>y a number of indicators that identify the 
environmental characterisUcs-e.g ., socioeconomic and 
land use conditions-of the station areas. 

Methodological Approach 

Two priority ranking methodologies were structured to 
determine the development potential of station locations 
for a proposed system: Method 1 is called raw-data 
priority ranking, and method 2 is called Z- score priority 
ranking. Both methodologies were developed to incorpo
rate weighting schemes based on the use of professional 
preferences. 

Raw-Data Priority Ranking 

A total of k indicators for each of the n stations were 
aggregated to produce station rankings. The following 
mathematical expressions are used for this ranking. For 



2 

the unweighted score (station ranking with respect to 
each indicator) , 

k 

S, = L Y;; for i = 1 to n (l) 
j=J 

For the weighted score (station ranking and indicator 
weighting), 

k 

S, = L W; V;; for i = 1 to n (2) 
j=J 

where 

S, = pl'iority ranking score for station i, 
V iJ =rating value of indicator j for station i, and 
WJ = weighted index for indicator j. 

Z-Score Priority Ranking 

The indicator data for each station were first converted 
to standardized Z-scores or standard normal deviates. 
The Z-scores were then aggregated over indicators for 
each station directly in both unweighted and weighted 
schemes to establish a measure of station rank. The 
following mathematical expressions are used for this 
ranking . For the unweighted sco1·e (Z-score summation), 

k 

S; = L Z;; for i = 1 to n (3) 
j= L 

For the weighted score (Z-score summation and in
dicator weighting), 

k 

S; = L W;Z;; for i = 1 ton (4) 
j= l 

where Z, J = standardized value of indicator j for station i. 

Indicator Weighting 

A procedure of weighting the indicato1· data (as denoted 
by W i) was established to incorporate the professional 
viewpoint. Each of the indicato1·s was i·ated on a 1-10 
ascending scale by a group of 45 local pla110ers, engi
neers, and developers involved in transit planning ac
tivity in the Detroit area. The mean rating of each in
dicator was used as a weighted index to signify its 
subjective degree of relative importance. 

Sensitivity Analysis 

Two separate sets of analyses were conducted with two 
sets of indicator data to test the sensitivity of the pri
ority methodologies to the indicators used. A total of 
13 indicators were used in the first analys is set; the 
data base in the second set was reduced to 7 indicators 
by selectively eliminating 6 indicators that were con
sidered less impo1·tant. The elimination was perio1·med 
by using the coefficient of val'iation (CV) oI the response 
data. The CV, which is the standard deviation o! a 
variable expressed as a percentage of its mean, is a 
useful measure for comparing relative variation in the 
distribution of several data sets. The indicators that 
had a relatively higher CV were eliminated from the 
analysis for the purpose of the sensitivity analysis. 
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PREPARATION OF INPUT DATA 

The selection of indicators for the priority analyses was 
based on viewpoints and suggestions from local profes
sionals, review of past transportation studies, and the 
consideration of such constraints as data availability, 
research funding, and time limitations. Data sources 
were (a) the 1970 cens us summary tapes, (b) a 1965 
transportation and land use study conducted for the 
Detroit area, and (c) a number of other reports. The 
resulting data base, which consisted of measures for a 
large number of variables, was defined for 168 census 
tracts contained in the two transit corridors in the study 
area. 

Sixteen variables were selected from the original data 
base a priori as being potential indicators on the basis 
of their ability to describe the environment of a transit 
station location. This data set was transformed to rep
resent the composite indicator values in percentage or 
density terms for the impact areas of each of the loca
tions. The impact area was defined as the geographic 
area within a radius of 762 m (2500 ft) of a proposed sta
tion location (4). Two additional indicators, which rep
resent projected transit ridership and volume of vehicle 
traffic for each station area, were added to the data set 
to make a total of 18 indicators. 

A correlation analysis was performed on the 18 indi
cators in an effort to avoid double counting. One of the 
indicators for each highly correlated pair was eliminated. 
A total of 13 indicators were finally defined as measur
ing the development potential for each of the 37 station 
impact areas. The data set thus developed was used to 
generate the V,j and Z,! values according to the under
lying principles of the rating and ranking methods (_~). 

RESULTS 

The application of the two ranking methods, each using 
two sets of indicator measures and two weighting 
schemes, resulted in a total of eight independent pri
ority rankings for each station. Table 1 gives a com
plete summary of the station 1·anks tl1at resulted from 
the application of the two priority methodologies and 
shows the sensitivity of the 13- and 7-indicator sets to 
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dicators had a high CV, which signifies that the respon
dents were more indecisive about these indicators than 
about the remaining 7. The contribution of the elimi
nated indicators appears to be quite significant on the 
final ranking of the suburban stations and marginal for 
the central business district (CBD) stations. 

Significance Tests 

The Spearman rank correlation coefficier.~ procedure 
was used to determine whether there is a signifii::ant 
difference between the relative rankings obtained by (a) 
method 1 and method 2, (b) the unweighted and weighted 
schemes, and (c) the 13-indicator set and the 7-indicator 
set. This test is a standard statistical technique fre
quently used to test the degree of association between 
two sets of ranking·s assigned on a number of test ob
jects (stations, in this case). 

A total of 12 Spearman rank correlation tests were 
conducted to test the significance of difference in rank
ing. Conceivably, the difference in rankings of the same 
tation could be attributed to a number of factors, such 

as differences in the methods, the weighting schemes, 
the indicators used, or some combination of these fac
tors. The rank pairs were selected so that only the ef-
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Table 1. Station rankings derived from use of prioritizing 
Ranking 

methods and indicator sensitivity analysis. 

13 Indicators 7 Indicators 

Method l Method 2 Method I Method 2 
--- ---

Corridor Station Area uw w uw w uw w uw w 

Woodward 1 Suburban I 4 I 2 23 36 37 37 
2 Suburban 6 14 4 9 19 28 27 26 
3 Suburban 10 25 13 21 21 32 32 32 
4 Suburban 11 27 21 31 21 33 34 34 
5 Suburban 11 28 19 28 20 31 31 31 
6 Suburban 13 32 18 26 20 30 30 30 
7 Suburban 16 35 25 29 19 29 28 28 
8 Suburban 17 36 30 34 18 27 26 27 
9 Urban fringe 11 22 14 14 14 20 22 21 

10 Urban fringe 17 30 35 30 13 18 18 18 
11 Urban fringe 18 3'1 3'1 ~7 16 2~ 25 25 
12 Urban fringe 16 31 36 36 13 19 21 22 
13 Urban fringe 11 18 23 19 8 14 11 12 
14 CBD 6 7 8 5 5 6 6 6 
15 CBD 7 6 16 8 3 5 5 5 
16 CBD 4 5 9 6 4 4 4 4 
17 CBD 8 9 15 10 6 7 
18 CBD 3 3 5 4 2 3 
19 CBD 3 2 3 3 2 2 2 
20 CBD 2 I 2 I I I I I 

Gratiot 21 CBD 9 10 24 17 8 12 14 14 
22 CBD 9 12 22 15 10 15 15 15 
23 CBD 9 11 28 20 11 16 17 17 
24 CBD 12 19 29 23 8 10 12 11 
25 Urban fringe 13 20 34 27 8 11 13 13 
26 Urban fringe 12 17 26 16 7 9 8 8 
27 Urban fringe 12 15 31 22 7 8 10 10 
28 Urban fringe 14 26 33 35 14 21 23 23 
29 Urban fringe 9 16 17 13 12 17 16 16 
30 Urban fringe 5 8 6 7 9 13 9 9 
31 Suburban 6 13 7 11 15 22 20 20 
32 Suburban 9 24 12 18 17 26 24 24 
33 Suburban 6 21 11 24 18 27 29 29 
34 Suburban 10 23 10 12 17 24 19 19 
35 Suburban 12 29 20 25 21 32 33 33 
36 Suburban 15 34 27 33 22 35 36 36 
37 Suburban 16 33 32 32 22 34 35 35 

Notes : UW = unweighted station ranks; W =weighted station ranks 
Stations with identical priority scores were assigned the same ranking; thus, ranks may not be from 1 to 37 in 
all exercises, Lower station rank signifies a more desirable station area 

feet on one factor at a time would be tested. The results 
of the rank correlation tests are given below: 

Pair of Rankings 
Tested 

Method 1 versus 
method 2 

Unweighted versus 
weighted 

13-indicator versus 
7-indicator set 

Factors Unchanged 
for Pair of Rankings 
Tested 

13-indicator set 
Unweighted 
Weighted 

7-i ndicator set 
Unweighted 
Weighted 

Method 1 
13-indicator set 
7-indicator set 

Method 2 
13-indicator set 
7-indicator set 

Method 1 
Unweighted 
Weighted 

Method 2 
Unweighted 
Weighted 

Spearman Rank 
Correlation 
Coefficient 

0.889 
0 .905 

0.987 
0.988 

0.890 
0.998 

0.852 
0.999 

0.397 
0.700 

0.217 
0.606 

The criterion for establishing a degree of association was 
selected as 0 .80 to interpret the results. If the value 
was above 0.80, it was concluded that there was a high 
degree of association between the two separate rankings. 

The table indicates that 

1. There is no significant difference between the rel
ative station rankings obtained by using method 1 and 
method 2. 

2. There is no significant difference between the 
relative rankings obtained by using the unweighted and 
weighted schemes . 

3. There is a significant difference between the rela
tive rankings obtained by using the 13-indicator set and 
the 7-indicator set. 

Corridor-Level Analysis 

The objective of the corridor-level analysis was to in
vestigate whether it is possible to make conclusions 
about the desirability of one of the two Detroit corridors 
based on the development potentials of the station loca
tions contained in the corridors. The input to this analy
sis was the weighted station-area priority scores for the 
13-indicator case for method 1. 

The station-area priority scores for the two corri
dors (20 stations in Woodward and 17 in Gratiot) were 
used to develop a cumulative frequency distribution. The 
90th percentile value of the distribution indicated that 
90 percent of the stations in the two corridors received 
a score below this value. Conversely, only 10 percent 
of the stations exceeded this value, which indicates that, 
out of 37 stations, approximately 4 had a higher score. 
It was found that these 4 stations were contained in the 
Woodward corridor . It was similarly found that, of the 
9 stations that exceeded the 75th percentile value, 8 
were in the Woodward corridor. The distribution that 
exceeded the 50th percentile value appeared to be bal
anced in that there were a total of 10 and 9 stations in 
the Woodward and Gratiot corridors, respectively. At 
the lower end of the distribution, the Woodward corridor 
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contained a large number of stations that had lower 
scores below the 25th percentile value. 

Cumulative frequency distributions of the priority 
scores were developed for each corridor. The distribu
tions of the priority scores for the two corridors were 
significantly different, and the Woodward corridor ex
hibited the greater variation. The two curves intersected 
at the 53rd percentile value, which shows that the sta
tions in the Woodward corridor have a lower priority 
score below the 53rd percentile value and higher pri
ority scores above this value. 

The results of the corridor-level analysis signify 
that neither corridor can be selected as totally superior 
in the sense of having the most desirable stations based 
on development potential. Even though the Woodward 
corridor contains a number of station areas that have 
higher priority ranking scores , it also contains several 
at the lower end of the distribution. On the other hand, 
the priority scores for most of the stations in the Gratiot 
corridor are clustered around the mean value, which in
dicates a smaller variation in the distribution . 

CONCLUSIONS AND RECOMMENDATIONS 

The conclusions of this study are the following: 

1. The methods of raw-data priority ranking and Z
score priority ranking can be used to develop priority 
scores for transit stations by using the value of each 
indicator developed from socioeconomic, land use, and 
transportation data for station impact areas. Further
more, these procedures allow incorporation of proposed 
input through a we ight ing scheme. The study failed, 
however, to show any significant differences between 
the rankings obtained by using weighted and unweighted 
schemes. 

2. Both methods of priority ranking are sensitive to 
the selection of the indicators included in the priority 
a nalysis. The sensitivity analysis showed marked dif
fe r ences in the relative ranking of the stations conducted 
by using a total of 7 indicators in comparison with the 
original 13. 

3. The Spearman rank correlation test did not indi
cate any significant differences in the relative ranking 
of the stations man aggregate sem;e (i.e., l:uu:siut;i iu~ 
all stations together) between method 1 and method 2 or 
between the weighting schemes. However, differences 
in ranking were observed at individual station levels. 

4. Of the two methods discussed, method 1-raw
data priority ranking-appears to have more gener al ap
plicabilily. The impli cit assumption of normality of U1c 
data may make method 2 inapplicable under certain situ
ations. 

The methodologies developed in this study can be used 
by other cities to ide ntify station locatio ns that have high 
development potential. The data used in the study are 
obta inable in vi rtually all ui·ban ar eas fr om cens us a nd 
other sources, and local professional input can be in
corporated in the process. However , further refine
ments in the process may make the methodology more 
effective as a general evaluation tool for application in 
other areas. Specifically, 

1. Station impact boundaries need further clarifica
tion. 
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2. Since two basic methods have been used thus far, 
further efforts are needed to validate the most appropri
ate method. 

3. Only data that represent a static environment have 
been used, but data that define modifications or trends 
with respect to time may be deemed important. 

4 . The feasibility of using other variables in the in
dicator set should be tested to take into account other 
factors that may more realistically reflect development 
potential. 

5. The sensitivity of the procedure should be tested 
with regard to evaluating the desirability of different 
types of development packages. 
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