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This descriptive case study examines the influence of the land use type on the level of use of 

greenways for physical activity, and is intended to inform the construction or expansion of multi-

use greenway systems.  Greenway use data was collected through direct observation, making 

multiple passes over two city greenways and recording the location of users with a Global 

Positioning System device.  The distribution of uses was then examined with land use data using 

Geographic Information Systems (GIS) to determine if use was heaviest on segments of the 

greenway adjacent to areas with distinct land use characteristics.  The study reveals that use is 

heaviest on sections of the greenway that intersect parks and in downtown areas where there is a 

concentration of commercial land use.  Use is also significant on segments that connect parks to 

the downtown when these two land uses are separated by relatively short distances.   
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usage. 
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Introduction 

     In addition to greenways providing important environmental benefits through their ability to 

support ecosystem functioning, these linear parks also provide myriad social benefits.  Among 

the social benefits is the use of these corridors for nonmotorized activity such as walking, 

jogging, or biking.  Measuring the use of greenways is essential to secure funding for these 

projects (Harnik 2005), but it can also be important to optimize their use for physical activity and 

promote the ensuing community health benefits.   

     The narrow spaces needed for greenways make them a particularly attractive component of a 

larger greenspace system in urban or urbanizing environments where natural open space is often 

at a premium (Whyte 1980).  In towns and cities, the potential for significant use is great due to 

the influence that increased population density has on increasing the number of people, or 

potential users, who live and work within close proximity to the greenway.  Paved and widened 

multi-use greenways can provide a potentially attractive venue to support multiple forms of 

physical activity, but the level of support may be influenced by the relationship of the greenway 

to the city environment.  The level of use may be enhanced by understanding the unique ability 

of the greenway to complement the existing transportation network and intersect and provide 

opportunities to access varying spatial arrangements and types of land uses.  In line with the need 

to better understand both these locational influences on greenway use (Bialeschki and Henderson 

1988; Dinsmore 1993; Furuseth and Altman 1991; Lindsey and Nguyen 2004) and the influence 

of the built environment on a health behavior, this paper provides a descriptive account of the 

land use characteristics of areas surrounding two urban greenways and the use of corresponding 

greenway segments.  This is accomplished by examining how the land use characteristics in the 
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area surrounding this behavior setting (Sallis et al. 1998) either facilitate or hinder the activities 

performed on it.   

     The multi-use greenway has great potential to act as venue for physical activity as the 

presence of accessible trails are not only associated with maintaining and increasing activity 

achieved by walking but also with meeting recommended levels of physical activity (Brownson 

et al. 2000; Brownson et al. 2001; Sharpe et al. 2004).  In a study conducted for the Young 

Men’s Christian Association (YMCA) of America, 56 percent of survey respondents rank 

walkable routes in the community as the first or second most important factor positively 

influencing their level of physical activity, followed by access to local parks (28%) and 

community bike paths (26%) (PR Newswire 2006).  The greenway can act as a trail, a park, and 

a community bike path, providing all of these environmental supports needed to create a safe 

forum for walking and cycling.  These forms of physical activity “…have the potential for 

improving fitness in a way that cannot be matched by any other comparable exercise regime” 

(Hillman 1997, p. 26).  Unlike other forms of activity that require specialized equipment and 

skill, walking and biking are health-enhancing forms of activity that the majority of the 

population is able to perform with little skill or preparation.  Although not the subject of this 

study, these linear conservation corridors also support community health by creating the 

landscape structure necessary to support functioning ecosystems and the basic human needs for 

clean and abundant water and air. 

     An understanding of how the environment around the greenway influences the behaviors 

performed on it can assist those constructing or expanding greenway systems.  Maximizing 

community benefits can be achieved by designing a route or proposing expansions that are 

informed by not only the educational, historical, and/or economic goals but also community 
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health outcomes.  Are sections used heavily in the downtown with a typically higher proportion 

of commercial land uses and utilitarian opportunities, but where public open space comes at a 

premium?  It may be that the greenway is better suited to acting as an expansion of a green 

infrastructure system with park land uses acting as anchors and supporting largely recreational 

activity.  A balance of the commercial and park land uses would have the added benefit of 

simultaneously connecting conserved landscape patches for ecological integrity purposes 

(Forman 1995; Jongman and Pungetti 2004) and also connecting people to utilitarian commercial 

activity.  The cumulative effect of both recreational and utilitarian use for nonmotorized activity 

would provide an increased potential for greater environmental and community health benefits.  

It may also be important for planners to predict and encourage hot spots of activity by 

considering the influence of certain land use types and the distances between them along the 

greenway route.   

Case Study Cities 

     The study sites were two cities in the southern region of the state of Michigan, Lansing and 

Battle Creek.  Two urban greenways were examined to bolster the expected results, 

demonstrating that even with different patterns of land use distribution near the greenway the 

resulting influence on usership was replicable.   

     Construction of the Battle Creek Linear Park began in 1984 and was largely completed in 

1991.  The approximately eleven-mile long path skirts the banks of the Battle Creek and 

Kalamazoo Rivers and is touted as providing recreational and educational opportunities as well 

as providing a transportation corridor for the city's residents and visitors.  The greenway is 

accessible from a several parking facilities and nonmotorized pathways.  It also provides access 

to several points of interest throughout the city, including Leila Arboretum, Cereal City U.S.A., 
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the Central Business District, Horseshoe Bend Park, and Takasaki Gardens.  On a regional scale, 

the Linear Park is part of the Kalamazoo River Valley Trailway Partnership.  The goal of this 

partnership is to eventually create a 48km (30 mile) linear park linking several destinations 

throughout the Kalamazoo River Valley and simultaneously (the beauty of greenways) restore 

the ecological integrity of the brownfields along the river banks.  The Linear Park also composes 

a section of the North Country National Scenic Trail (NCNST).  The NCNST, a project of the 

National Park Service, is planned to eventually extend from the state of New York to North 

Dakota (City of Battle Creek 2000).      

     The second case, the Lansing River Trail, is advertised as among the longest urban greenways 

in the country with just over eight miles of trailway tracing the banks of the Grand and Red 

Cedar rivers.  Construction began in 1976 and was completed to 2001.  Although the trail 

traverses the heart of the downtown area, connecting employment centers, state government 

offices, and Michigan State University, large sections of the route are particularly scenic and 

provide users with an opportunity to experience wetlands, woodlands and associated wildlife in 

an otherwise urban setting.  Although urban, the River Trail is touted as “…a scenic doorway 

into the natural environment of mid-Michigan” (City of Lansing 1999). 

     The proposed sites in this study were chosen because many independent variables associated 

with the greenway level of use were similar in the two locations.  The variables of topography 

(Rodriguez and Joo 2004; Troped et al. 2001), trail surface (Antonakos 1994; Gobster 1995; 

Lindsey 1999), and aesthetics (Gobster 1995; Lindsey 1999) were comparable between the two 

greenways.  Both of the greenways under study had limited variation in slope (Battle Creek σ = 

5.4m (17.6 feet) elevation; Lansing σ =5.1m (16.8 feet) elevation) and could therefore be 

considered similar in their topography.  Also, both trails systems largely consisted of an asphalt 
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trail surface six feet in width.  In selected areas where there was no space along the riverbank for 

an asphalt path, boardwalks maintained the continuity of the trail in both locations.  The 

greenways in both cities also maintained continuity by circumventing street crossings with 

underpasses and occasional overpasses at most road and railroad intersections. 

     The two cases also had comparable aesthetics created through the features along the greenway 

route.  River greenways, common forms of greenways, were chosen to match both the unique 

aesthetic qualities the water contributes to the greenway experience and its ensuing attractive 

effect (Giles-Corti and Donovan 2002).  The aesthetic was consistently maintained in both cases 

by a narrow strip of brush and small trees separating the asphalt trail from the river.  The natural 

environment aesthetic was also enhanced in both cases due to the intersection of the path with 

both small and large city parks.  Aside from the similarities in natural beauty, both cities had 

made attempts to improve the aesthetic appeal of structures.  Along the greenway route in both 

cities, when the trail came within close proximity of structures or streets, views had often been 

enhanced by covering potentially empty views with art.  In addition to aesthetics, river 

greenways were chosen to match on the influence of the river on the transportation network (e.g. 

bridges) in both cities and its affect how people approach and exit the greenway.  Also, many 

cities are located on or near rivers, and the riparian corridor creates a natural route that is both 

ecologically significant and typically under public management.  Although river greenways were 

the focus of this study, this should not discount the applicability of these findings to greenways 

that do not parallel river corridors.   

     Although the cases were similar in many ways, the Battle Creek and Lansing greenways 

differed in where the highest degree of land use mixture occurred along the route.  In Lansing, 

segments of the greenway near the highest degree of land use mixture and those near a large state 
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university were separated by a considerable distance.  Conversely, in Battle Creek, the segments 

of the greenway that intersected the city center and the area with the highest degree of land use 

mixture were in the middle of the route, approximately dividing the greenway into two even 

tails.  This distinction was important to rule out a possible “middle effect” in the pattern of 

usership.  A potential middle effect could have occurred if greenway users inherently began at 

one of the greenway end points and traveled to the middle in order to take advantage of the 

longest, uninterrupted distance possible.   

     Another distinction is that both greenways intersected large parks considerable distances from 

the city centers, but, in Battle Creek, the park is located at the terminus of the trail.  In Lansing, 

the greenway traverses the park and continues for a considerable distance to its terminus. 

Methodology 

     This objective examination complements previous studies of user perceptions that may miss 

significant relationships between environmental measures and physical activity (Diez-Roux 

2003; King et al. 2003; Transportation Research Board [TRB] 2005).  This study also 

complements the existing literature because only a small subset of environmental characteristics 

has been studied and the use of objective measures has been understudied (Wendel-Vos et al. 

2004).  Despite the fact that a panel of national experts considered observations of users as a 

sound method for determining behavioral outcomes related to physical activity (Cheadle et al. 

2000), the majority of studies to date have used surveys of user perceptions.   

Segmentation 

     For analysis purposes, the greenway was divided into segments.  A smaller scale analysis of 

segments, bearing in mind the relationship between segments, was implemented to reveal 

variations that an analysis of an aggregated greenway may have missed.  The greenway 
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segmentation procedure was guided by the location of access points (defined in Access Points 

section).  The midpoint between the access points on two adjacent segments defined the bounds 

of a given segment.  Where the greenway trail consisted a spur or branch from what could be 

considered the main route, the spur segment was bounded on one end by its junction with the 

main greenway route.  This procedure created segments that varied in size but that more 

accurately captured the effect of the area around the access point.  This is important because 

these points act as the funnels for greenway traffic, allowing people from areas adjacent to the 

greenway to enter and exit the system.  This segmentation technique generally resulted in 

segments short enough to allow for an examination of the changing land use characteristics in 

areas adjacent to the greenway.  This technique resulted in 14 segments in Lansing and 16 

segments in Battle Creek. 

Access Points 

     Access points to the greenway were delineated in two ways.  First, access points were defined 

as points where a formalized parking or staging area was available.  These staging areas were 

either exclusively for trail users or were areas adjacent to the trail where trail users were not 

prohibited from parking (e.g. a city park, farmers’ market lot).  Second, some access points were 

not defined by a parking area but rather a greenway intersection with a road.  These were points 

that people from surrounding businesses or residences could use if approaching the greenway on 

foot or bike (using a road with a sidewalk), and the road and greenway intersection had some 

provision for getting on the trail (e.g. ramp or stairs leading from road to trail where needed).   

Global Positioning System (GIS) Data 

     The GIS data used in this analysis were gathered from many different sources.  The base data 

features of rivers, roads, lakes, railroads, and county boundaries were collected from the State of 
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Michigan Geographic Information Library as part of the Michigan Geographic Framework 

Version 5a.  The existing land use and parcel outline data for the cities of Lansing and Battle 

Creek were collected from the respective city planning departments.  The land use data from 

Lansing were from a 1999 assessment of existing land uses.  These data did not exclude the area 

occupied by roads and did not coincide with parcel outlines.  These data were therefore 

painstakingly transformed to align with parcels that exclude the area occupied by city roads.  The 

land use data for Battle Creek, updated in 2004, excluded roads but were originally in a parcel-

level zoning format.  This layer was transformed into an existing land use map by aggregating 

zoning codes to general land uses.  Both the Lansing and Battle Creek land use data were tested 

for accuracy through a field assessment of existing land uses.  These assessments were 

performed on March 14, 2006 in Lansing and on March 4, 2006 in Battle Creek.  The parks and 

schools layers in Lansing were from the Tri-County Planning Commission.  This layer was 

overlayed on land uses to determine which institutional land uses were schools and which areas 

designated as open space were parks.  The city of Battle Creek data included a park designation, 

but did not include schools.  Point data on school location in Battle Creek were used to determine 

the location of schools.  The river trail and access point layers did not exist or were found in an 

unmanageable state.  Therefore, these layers were created using field assessments and maps of 

the trail corridor published by the respective cities.  All data was projected in NAD 1983 State 

Plane Michigan South within ArcGIS version 9.1. 

 Use Data 

    A bicycle handlebar-mounted Garmin Map 60 
®

 Global Positioning System handheld unit was 

used to record the geographic location of each person performing physical activity, and a 

corresponding paper matrix was used to record an assortment of observable user characteristics.  
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Persons were not recorded as uses if they happened to be on the greenway, but they were not 

performing some form of physical activity (e.g. fishing, picnicking).  A data collection pass on 

the bicycle consisted of starting at one end of the greenway, riding to the other end, and then 

returning to greenway end point where the data collection began.  Out and back was considered 

one pass.  Both the Lansing and Battle Creek greenways were traversed on the bicycle on two 

separate occasions on each of the seven days of the week.  One pass per data collection day 

multiplied by 14 days of data collection on each of the two greenways accrued to a total of 28 

data collection trips.  Data were collected during the same peak use periods in both locations (4 

p.m.-6 p.m. on weekdays and 10 a.m.-6 p.m. on weekends) (Lindsey 1999; Lindsey and Nguyen 

2004).  The usage in the 4 p.m.-6 p.m. time period on weekdays greatly exceeded any other time 

period and had the potential to capture both recreational and transportation users.  Data 

collection was also done on days with similar climactic conditions (≥15.5°C (60°F)) to account 

for the effect of weather on outdoor activity such as greenway use (Lindsey and Nguyen 2004).  

It was not the intention of this study to forecast urban river greenway trail use for physical 

activity but rather to reveal variation between the use of greenway segments.  Data was collected 

during optimal times and conditions for maximum use in order to explain variation when the 

most community members, and largest community benefits, are potentially being reaped. 

Land Uses Surrounding Segments 

     The bounds of the areas around greenway segments hypothesized as having on influence on 

the use of the segment were calculated using a street network distance equivalent to 0.80 km (0.5 

mile) extending from a given segment’s access point.  This area represents a convenient cycling 

distance and also includes the shorter distances that someone on foot would be likely to cover 

either traveling to or away from a greenway access point.  Freeways were not included as 
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possible routes when calculating the bounds of the buffer determined by the street network 

distance.  The land uses were examined within these buffers surrounding each of the 14 segments 

in Lansing and 16 segments in Battle Creek. 

Results 

User Characteristics 

     Table 1 is a summary of the use data collected with the Global Positioning System device and 

the corresponding user characteristics collected using the observation matrix.  Lansing had 

approximately 2.5 times the number of total uses as Battle Creek which is a close approximation 

of the total population difference between the two cities.  The overall population of Lansing 

(119,128) is 2.2 times greater than the population of Battle Creek (53,364).   

     Table 1 also reveals that users of the Battle Creek greenway were slightly more likely to be 

biking (+9.3%) and users of the Lansing greenway were more likely to be running (+7.8%).  The 

percent of persons walking on both greenways was nearly equivalent.  Walking proved to be the 

most popular activity in Lansing and was a close second as the most popular activity in Battle 

Creek.  Cycling may have been slightly more popular in Battle Creek due the greenway being 

longer and therefore more conducive to this more rapid form of nonmotorized activity.   

     The summary of user characteristics is consistent with previous findings that greenway users 

are typically male, white, and ≤5 or ≥65 years of age (Lindsey, Han, Wilson & Yang, 2006).  In 

both Battle Creek and in Lansing there were considerably more male than female users.  

Although the difference between the percentage of white and African-American users within 

each city was very similar, the differences were not proportional to the racial distribution in the 

city population as a whole.  In Battle Creek, the 15.1 percent of African-American users nearly 

matched the percent total of African-Americans in the city (17.8%).  On the other hand, in 
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Lansing, the 11.8 percent of users that were African-American represents approximately half of 

the percent total of African-Americans in the city as a whole (21.9%) (U.S. Census Bureau 

2000).  Both whites and African-Americans were found in higher numbers in Battle Creek.  This 

is possible because more users in Lansing were classified within an “other” category (7%).  The 

most notable difference between the two cities is in the age of observed greenway users.  More 

users in Battle Creek fell within the child and adolescent categories (+3.2% and +13.0% 

respectively).  Based on field observations, there were many more families using sections of the 

trail in Battle Creek close to single-family residential developments.  In Lansing, the presence of 

a large state university in an adjoining municipality and jobs in the capital district that attract 

young professionals could have diminished the proportion of family visits.  This could also 

account for the fact that more people were riding bicycles in Battle Creek and running in Lansing 

as cycling appeared to be a popular family activity and running would generally not be 

conducive to adult users with children. 

Use by Day of the Week 

    Fig. 1 represents the distribution of uses by day of the week in the two cities.  Use throughout 

the week in the two locations was very similar except for the overall percentage of use on 

Tuesdays and Thursdays.  The distribution of the percentage of overall uses in Battle Creek and 

Lansing follows the known trend towards high use on weekends.  The dip on Friday in both 

cities could reflect a general tendency of people to not perform outdoor physical activity after 

work on the last day of the typical work week.  A contributing factor to the spike in weekend use 

is likely the cumulative effect of those who may only get out on the weekend joining those who 

use the greenway consistently throughout the week.  The nonobtrusive methodology employed in 

this study only allows me to speculate on the cause of these trends.   
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 Use of Segments and Land Use 

     Fig. 2 and Fig. 3 are visual representations of the distribution of uses on segments of the 

urban river greenways in Lansing and Battle Creek respectively (full color figures depicting the 

distribution of various land uses have been published elsewhere, Coutts 2008).  The percent 

ranges were divided into four categories using a Natural Breaks classification.  This type of 

classification separates the range categories when there are large breaks between adjacent values.  

Tables 2 and 3 display the percent area in kilometers squared that each land use covers within the 

study area buffer surrounding each individual segment.  Only land uses that occupied less than or 

equal to 1 percent of the area within the buffer are presented.  Note that the cumulative percent 

area of all land uses surrounding a given segment does not equal 100 percent due to the 

exclusion of these land uses and the land area that the road network right of way and utilities 

occupy. 

     In both cities, the highest percentage of overall use occurs near the downtown area with its 

high concentration of commercial land use or where the greenways intersect parks or open space.  

The only significant exception to this pattern occurs on segment number 2 in Battle Creek.  This 

segment represents a high percentage of overall use despite it being surrounded by an industrial 

land use with a very small residential population (0.001% of the total population of those living 

within the buffers surrounding all segments).  Despite its land use classification, the on-the-

ground experience on this segment is that of wooded open space and any industrial use is not 

visible from the trail.  This segment could be considered a natural respite destination segment 

with many of the same qualities that exist in an area designated as a park or open space.   

     The apparent attractive effect of parks holds true on other segments on the two greenways.  

Segment 15 in Battle Creek intersects a large city park with many amenities and it experiences a 
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high percentage of overall use.  There is also a significant percentage of overall use where the 

Lansing River Trail intersects a large city park with many amenities (segment 11).  The access 

point on segment 11 is where the formal park entrance is located and represents the western 

boundary of the park.  The park extends eastward and persons also utilizing segment 12 have the 

potential to experience a sense of isolation in nature.  The apparent attraction of the use of these 

park and park-like segments supports previous findings that found trail traffic positively 

correlated with Normalized Difference Vegetation Index (NDVI), a “…well-established index of 

vegetative density and health” (Lindsey et al. 2006, p. 153).  The NDVI measurement used as a 

method for evaluating the viewshed may be more accurate at differentiating between areas where 

a land use classification may not accurately represent the appearance to the greenway user such 

as the scenario witnessed on segment 2 in Battle Creek.  Recall, although it is largely surrounded 

by an industrial land use, the on-the-ground experience on segment 2 is that of wooded isolation.  

Bolstering further the use of NDVI to qualify land use designation, the use of segments 3 and 4 

in Battle Creek is low despite the segments traversing a narrow strip of parkland.  This area 

consists almost solely of cut lawn.  It is likely that the NDVI would be very low on these 

segments.   

     Segment 5 is the exception on this long and rather uniform stretch of the Battle Creek Linear 

Park.  This anomaly in high use of this can be explained by its proximity to a cluster of multi-

family housing (Table 3).  The higher use of segment 5 is likely caused by persons from these 

units using this proximal section of the greenway.  There is no other housing immediately 

adjacent to the trail along this stretch (segments 3-6).  

     It appears that reducing the distance between popular segments increases the use on the 

segments that connect them.  This is supported by previous findings which note the importance 
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of short distances between destinations along greenways (Lusk 2002).  The “destination” park 

segment in Lansing (segment 11) is close to the downtown area with its concentration of 

commercial land uses (3.5 km (2.2 miles) between the access points on segments 8 and 11).  

Segments 8, 9, and 10 that connect the park and downtown experience a high level of use.  In 

Battle Creek, the popular natural respite of segment 2 is a considerable distance from the 

downtown area (7.4 km (4.6 miles) between the access points on segments 2 and 9) and the 

segments that connect them generally experience a low level of overall use.  The relatively short 

distance that exists between the popular segment 13 and the park surrounding segment 15 in 

Battle Creek is likely associated with the use on the segment between them (14) being high.  The 

natural beauty of segment 13 makes it a particularly attractive neighborhood amenity.  Although 

a large percentage of the land use area surrounding these segments is classified as industrial 

(Table 3), similar to the popular segment 2 on the same greenway, there is no industrial use 

visible from the trail.  Industry is located on the other side of the river from the trail and is 

completely hidden by dense woodland.   

     A possible explanation for the lower than expected use on segments 11 and 12 which could be 

considered as connecting popular segments 13-15 to the downtown by a short distance is likely 

due to a quick succession of road crossings.  If these segments were designed using underpasses 

or overpasses, as occurring on other parts of the Battle Creek trail and throughout the Lansing 

trail, I strongly suspect that there would exist a significantly higher percentage of use on these 

segments.   

     There appears to be a relationship in both cities for low use at the terminal points of the 

greenway.  Segment 15 in Battle Creek greenway withstands this tendency, but this is likely due 

to the attractive effect of the park.   
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Conclusions 

     Parks are an important component of an urban greenway system when maximizing use for 

multiple forms of physical activity is the goal.  Important to note is that segments that are park- 

like, but not necessarily designated as a park land use, are also popular.  NDVI may be a 

complementary means of determining the on the ground experience of the greenway user.  Be it 

park or park-like, when these anchors of green space are also within a reasonable biking distance 

of other popular segments the segments that connect them also experience higher percentages of 

overall use.  As is evident when comparing the Lansing River Trail to the Battle Creek Linear 

Park, these connective segments may experience higher use if, at all possible, street crossings are 

navigated by either an overpass or underpass.   

     Since the unit of analysis in this study is the greenway segment and uses on segments were 

analyzed in aggregate, the results of this study cannot accurately be applied to describe 

individual-level behavior.  Also, despite the great care taken in accounting for the myriad 

physical environment variables hypothesized as having an influence on the use of a given 

segment, there are undoubtedly latent forces in addition to the matched independent variables 

and adjacent land use that could assist in explaining the apparent patterns.  The descriptive 

results presented here should be used to generate more nuanced hypotheses regarding the 

influence of land use type on physical activity behavior. Another limitation of this study is that 

use per segment was derived by making a sweep of greenway segments on a bicycle.  Although 

this method has its advantages, not the least of which is that the researcher gets some physical 

activity, it may be helpful to test its reliability by also conducting stationary user counts on a 

sample of representative segments.  There is also the issue of climate.  Although adjusted for in 

this study between study sites, it may be revealing to examine uses on greenways in temperate 



 17 

locales.  There is also a useful lesson learned from conducting this study regarding the challenge 

of collecting and using digital data from different municipalities.  There was wide variation in 

availability and quality of the features found in digital format.  It is recommended that any 

person collecting secondary forms of GIS data be prepared to invest considerable time field 

testing and likely revising digital shape files. 

     The recent surge in studies examining the environmental influence on the health behavior of 

physical activity reflects a recognition of the contextual influences on human health.  The 

potential social benefits of designing greenways that support health and health behaviors may be 

a potentially powerful armament to justify conservation.  This is especially pertinent in urban or 

urbanizing environments where there are higher population densities, a great need to relieve the 

strain on fragile ecosystems, and where space comes at a premium.  Combining greenway 

development with other planned or proposed projects such as flood control (Galuzzi and Pflaum 

1996) can create fantastic social benefits to human health and well being that can be maximized 

through careful consideration of the places that these greenways connect.  
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Table 1. Summary of Greenway Use and User Characteristics in Lansing and Battle Creek 

Descriptor 

Battle 

Creek Percent Lansing Percent 

Percent 

Difference 

Between Two 

Sites Total 

Total 

Percent 

Number of uses 489 100.0 1,266 100.0 X 1,755 100.0 

Range of uses/segment  0-18 X 0-31 X X X X 

Activity        

  Walk 221 45.2 585 46.2 1.0 806 45.9 

  Bike 246 50.3 519 41.0 9.3 765 43.6 

  Run 17   3.5 143 11.3 7.8 160   9.1 

Sex        

  Male 307 62.8 748 59.1 3.7 1,055 60.1 

  Female 181 37.0 518 40.9 3.9 699 39.8 

Race        

  White 406 83.0 1,031 81.5 1.5 1,437 81.9 

  African-American 74 15.1 146 11.5 3.6 220 12.5 

Age        

  Child 53 10.8 96   7.6   3.2 149   8.5 

  Adolescent 120 24.5 146 11.5 13.0 266 15.1 

  Adult 274 56.0 914 72.2 16.2 1,188 67.7 

  Senior 42   8.6 110   8.7   1.0 152   8.6 
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Table 2. Land Uses within Segment Buffers in Lansing 

 

Segment Land use 

Percent Area in buffer 

(km²) 

1 Single & 2 Family Residential 30.7 

 Commercial & Services 22.6 

 Park 7.5 

 Open Land 3.1 

 Industrial 2.3 

 Church 2.0 

 Multi-Family Residential 1.2 

   

2 Commercial & Services 25.7 

 Single & 2 Family Residential 19.1 

 Industrial 11.6 

 Park 8.0 

 Multi-Family Residential 1.4 

   

3 Single & 2 Family Residential 30.8 

 Commercial & Services 22.1 

 Park 3.9 

 Industrial 3.0 

 Multi-Family Residential 2.9 

   

4 Single & 2 Family Residential 22.3 

 Commercial & Services 20.5 

 Park 7.3 

 Church 4.8 

 Multi-Family Residential 4.7 

 Industrial 4.5 

   

5 Commercial & Services 22.1 

 Single & 2 Family Residential 17.0 

 Park 10.1 

 Church 7.7 

 Multi-Family Residential 5.2 

 Industrial 3.1 

   

6 Commercial & Services 31.9 

 Church 10.3 

 Park 8.6 

 Single & 2 Family Residential 6.3 

 Multi-Family Residential 4.2 

 Industrial 2.1 

   

7 Commercial & Services 41.3 

 Church 8.5 

 Park 4.8 

 Multi-Family Residential 2.3 

 Industrial 2.0 

   

8 Commercial & Services 45.6 

 Park 4.3 

 Church 4.2 

 Industrial 1.7 
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9 Commercial & Services 23.3 

 Single & 2 Family Residential 10.4 

 Park 6.0 

 Industrial 5.1 

 Church 4.8 

 Open Land 4.1 

   

10 Single & 2 Family Residential 23.3 

 Industrial 16.5 

 Park 8.4 

 Commercial & Services 3.6 

   

11 Park 74.6 

 Open Land 1.0 

   

12 Park 33.4 

 Single & 2 Family Residential 13.0 

 Open Land 12.8 

 Commercial & Services 10.4 

 School 1.1 

   

13 School 62.8 

 Commercial & Services 3.9 

 Open Land 2.1 

 Park 1.3 

   

14 Single & 2 Family Residential 32.17 

 Industrial 26.30 

 Park 9.45 

 Church 1.92 
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Table 3. Land Uses within Segment Buffers in Battle Creek 

 

Segment Land use 

Percent Area in buffer 

(km²) 

1 Industrial 83.4 

 Commercial & Services 4.1 

   

2 Industrial 73.7 

 Single & 2 Family Residential 15.2 

   

3 Single & 2 Family Residential 43.3 

 Industrial 12.4 

 Open Land 9.2 

 Commercial & Services 7.2 

 Park 4.5 

 Multi-Family Residential 3.1 

   

4 Single & 2 Family Residential 30.2 

 Industrial 30.0 

 Open Land 11.5 

 Park 7.2 

 Multi-Family Residential 2.1 

   

5 Industrial 26.1 

 Single & 2 Family Residential 20.5 

 Park 17.4 

 Multi-Family Residential 17.2 

   

6 Industrial 24.2 

 Single & 2 Family Residential 22.4 

 Commercial & Services 11.9 

 Multi-Family Residential 7.6 

 Park 4.2 

 Church 2.3 

 School 1.1 

   

7 Industrial 25.3 

 Multi-Family Residential 15.1 

 Commercial & Services 13.5 

 Single & 2 Family Residential 11.2 

 Church 4.2 

 Park 1.9 

   

8 Commercial & Services 28.7 

 Industrial 27.9 

 Multi-Family Residential 12.6 

 Park 3.7 

 School 1.3 

   

9 Commercial & Services 43.2 

 Multi-Family Residential 12.4 

 Industrial 8.4 

 Single & 2 Family Residential 6.9 

 School 3.6 

 Park 1.2 
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10 Commercial & Services 36.0 

 Industrial 28.3 

 Multi-Family Residential 7.4 

 School 2.6 

 Single & 2 Family Residential 2.2 

 Park 1.3 

   

11 Industrial 41.3 

 Multi-Family Residential 20.6 

 Commercial & Services 14.9 

 School 1.0 

 Single & 2 Family Residential 1.0 

   

12 Industrial 49.5 

 Multi-Family Residential 20.1 

 Single & 2 Family Residential 4.8 

 Commercial & Services 4.2 

   

13 Industrial 48.5 

 Single & 2 Family Residential 16.6 

 Multi-Family Residential 13.0 

 Park 2.1 

   

14 Industrial 43.5 

 Multi-Family Residential 10.3 

 Commercial & Services 2.9 

   

15 Park 69.4 

 Single & 2 Family Residential 7.4 

 School 3.2 

 Church 2.5 

 Commercial & Services 1.1 

   

16 Single & 2 Family Residential 37.6 

 Park 26.9 

 Multi-Family Residential 8.6 

 Commercial & Services 5.8 

 School 1.5 
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Fig. 1. Uses by day of week 

Fig. 2. Distribution of uses as percent of total in Lansing 

Fig. 3. Distribution of uses as percent of total in Battle Creek 
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Percentage of Uses by Day of Week
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Figure 2 

 

 

 

 

 



 30 

 
 

Figure 3 
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