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Abstract 

The Capital Area Greenway system has become an integral part of Raleigh and has continued to help 

make the capital the “park with a city in it” that it has strived to be since the 1960s. Beginning with that 

vision back in 1968, the greenway system took off in 1972 after William L. Flournoy, Jr.’s thesis, 

“Report to the City Council on the Benefits, Potential, and Methodology of Establishing a Greenway 

System in Raleigh,” provided the framework for the system as it is today. Since then, the system has 

experienced periods of growth and support, as well as occasional slow downs and lack of interest, 

leading to more than 100 miles and 28 trails currently in use. That growth comes amid land use change 

and construction in and around the greenways.  

 

I used three story maps, working independently and as part of a collection, to explore the following: the 

history of the Capital Area Greenway system, what greenways are, and finally, how the land use has 

changed around the system of trails that crisscross the city and provide unique connections and 

recreation opportunities. The first story map, “A History of the Capital Area Greenway System”, uses 

items such as newspaper clippings, government documents and meeting minutes to explore the growth 

of the Capital Area Greenway system through time, beginning in the 1960s. In the second story map, 

“Greenways: What are they? Why should we build them? How are they built?”, users are given an 

overview of greenways in general, with the Raleigh system being used for context. This story map 

provides an introduction to greenways, such as the cost to build them and different design factors, 

including trail width and slope. For people interested in learning more about the specifics of greenway 

planning and design, a number of resources are linked within the story map. The third and final story 

map, “Capital Area Greenway System Land Use Changes,”, provides an introduction to the National 

Land Cover Database land use maps. The maps from 2001 and 2016 are used to illustrate land use 

changes that occur within a quarter mile of the greenway system. The developed land classes 

experienced the greatest growth in the fifteen year span, while all of the natural land classes, with the 

exception of open water, experienced losses in the same time period. These three story maps can be 

used independently or as part of a collection to explore many facets of the Capital Area Greenway 

system.  

 

 

 

 

 

 

 

 

 

 

 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://go.ncsu.edu/raleigh-greenway-history
https://go.ncsu.edu/raleigh-greenway-overview
https://go.ncsu.edu/raleigh-greenway-overview
https://go.ncsu.edu/raleigh-greenway-overview
https://go.ncsu.edu/raleigh-greenway-landuse
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Introduction 

Raleigh has experienced significant growth over the past several decades, making it one of the fastest 

growing metro areas in the United States (Tippett, 2019). Since the 1970s, the population of Raleigh 

has nearly quadrupled from 123,000 people to an estimated 465,000 in 2017, while Wake County has 

also seen significant population growth from 229,000 in 1970 to an estimated 1,023,811(Figure 1; US 

Census). People are drawn here for many reasons, from the strong economy and job market to the 

variety of activities in which to partake (WRAL News, 2019).  

 

 

Figure 1: Raleigh’s population nearly quadrupled between 1970 and 2017. Source: US Census 

 

A contributor to the area’s development, Research Triangle Park, was founded in 1959 and spurred 

new growth and urban expansion as people flocked to the area seeking jobs (Discover Durham, 2019). 

Struggling to keep up with the rapid development, Raleigh began to experience significant 

environmental and flooding problems that needed to be addressed. City managers and the US Army 

Corps of Engineers worked together to develop a flood control program, which originally proposed the 

construction of 25 different flood retention structures, including Lake Crabtree. 

 

The influx of people to this area has resulted in continued development of neighborhoods, amenities 

and utilities in the area, leading to many natural areas being altered. While this development has 

occurred, local governments have continued to expand the protection of natural areas for both 

economic and recreational purposes. A state-wide study revealed that in North Carolina, 

urban/community lands increased by 7.7% between 1990 and 2000 (Nowak & Greenfield, 2009), 

making a smaller-scale look at land cover change over time intriguing. Finding a balance between 

green space and continued urban growth has not been easy, but the long-term planning that took place 

in the formative years of the Capital Area Greenway System has helped keep it near the top of the 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://www.ncdemography.org/2019/07/24/raleigh-and-charlotte-are-among-fastest-growing-large-metros-in-the-united-states/
https://www.wral.com/study-ranks-raleigh-no-2-in-top-100-places-to-live/18236353/
https://www.discoverdurham.com/blog/research-triangle-park-overview/
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priority list for planners and city officials. The Unified Development Ordinance has played a role in 

placing some guidelines on development as well as protecting green spaces in the environment 

(Raleigh UDO).  

 

As Raleigh continues to grow, the City has worked to ensure some type of order and guidance when it 

comes to development, and that is where the Unified Development Ordinance (UDO) comes into play. 

The UDO was passed by the City in 2013, and went fully into effect in 2016, with the overarching 

purpose to “preserve, protect and promote the public health, safety and general welfare of residents 

and businesses in the City,” (Raleigh.gov). Fifteen more specific objectives are part of the UDO, and 

citizens can find the majority of local regulations that govern the development of land and buildings in 

the Ordinance. A number of other topics appear in the UDO, including zoning, stormwater and natural 

resource conservation. These factors play into development around greenways, as the trails can 

provide multiple benefits when it comes to natural resource conservation, recreation and stormwater 

management.  

 

In this project, I explored how the Capital Area Greenway system has developed since its inception in 

the early 1970s. Understanding the history and growth of the greenway system can shape how the 

future sections of the system are designed, planned and implemented. To bring these artifacts and 

changes to life, three story maps were created to illustrate the following focus areas: the history of the 

system, greenways themselves, and the land use change that has occurred around the trail system.  

 

I chose to create story maps for my project because I wanted to find a new way to bring the history and 

changes of the greenway system to life. I wanted to use the knowledge I had gained from my 

geographic information systems courses and create something that would be useful to others moving 

forward. The first story map template was released by ESRI in 2015 and, since then, it has continued to 

evolve (ArcGIS StoryMaps, undated). The largest update came in 2019, streamlining the creation 

process with a new builder template, which was used to create the three story maps for this project. 

Cope et al. (2018) found that using story maps to teach geography was received positively by students 

and that the story maps can be used as an effective tool for teaching and learning. The story maps 

created here are accessible to the general public and require no formal instruction, allowing for 

information to be used and interpreted by all who desire to view it.  

 

Objectives 

The first objective of this project was to investigate what greenways are, and how the greenway has 

developed and changed over time since its inception in the late 1960s and early 1970s. One question 

that was being asked in this project was when were the greenway trails proposed and constructed, as 

currently we only have accurate records for the more recently built trails.  A piece of this objective is 

achieved by examining the William L. Flournoy, Jr. Papers, which are discussed below. This archive 

contains documents covering the career of Bill Flournoy, from the early 1960s to the mid 2010s. The 

documents within this archive include meeting minutes, government papers, and newspaper clippings, 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://raleighnc.gov/business/content/PlanDev/Articles/Zoning/ZoningRemapping.html
https://raleighnc.gov/business/content/PlanDev/Articles/Zoning/ZoningRemapping.html
https://www.esri.com/en-us/arcgis/products/arcgis-storymaps/overview
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among other items. The items found within this archive were used to create a story map focused on the 

history of the Capital Area Greenway system, which is discussed below in greater detail.  

 

The second objective was to explore how the land use around the greenway system has changed over 

the years, beginning with the start of the system. Greenways are frequently designed to provide a 

natural buffer, oftentimes around water bodies, and with an increasing population there could be an 

increased development. In this project, the changes to the land within a quarter mile of the greenway 

system are examined between the years 2001 and 2016. These findings are found within the third story 

map, “Capital Area Greenway System Land Use Changes,” which is discussed later.  

 

The final objective of this project was to create a product that is engaging and useful to people, which 

was accomplished through the creation of the story map collection. These three story maps offer 

citizens the opportunity to explore the Capital Area Greenway system’s history and how the land has 

changed over time. People can explore as much as they would like within the story maps, and they can 

also dive deeper through provided links and resources. Next, we will look at what led to this project and 

the methods used to achieve these objectives. 

 

Methods 

This project began with a former student’s paper provided by Dr. Gary Blank. Rachel Jacobson, his 

student, completed an independent study in 2015 looking at the development of the Raleigh greenway 

system beginning in the 1970’s. Reading her paper, “Introduction to Greenway Development in 

Raleigh”, and reviewing the timeline she created sparked an interest in how the greenways in Raleigh 

were formed. One of the key players in the early formation of the Capital Area Greenway system was 

William L. Flournoy, Jr., and it was with his graduate thesis that the framework for the greenway system 

came to be. Bill’s career spanned many decades, working on a variety of projects, including bikeways 

and greenways throughout the area. He was a member of many groups, such as the Triangle 

Greenway Commission, and their efforts, along with others, are what made the system into what it is 

today. We know the system didn’t come into being overnight and that many events took place between 

Bill Flournoy’s proposal in the early 1970’s and today to make the greenway what it is. This led to Dr. 

Blank mentioning the William L. Flournoy Jr. Papers from the Special Collections Research Center 

within North Carolina State University Libraries, and the accompanying finding aid (Finding Aid, 2016). 

The Flournoy Papers from the Special Collections are available for research purposes, and an 

individual must request access either by phone, mail, or by using the Special Collection’s online request 

form.     

 

The Flournoy Papers are a collection of reports, papers, and various other artifacts that document 

Flournoy’s career, covering the late 1960s to roughly 2018. These papers were used to accomplish the 

first objective, which was to investigate the history of the greenway system. The size of this collection is 

astounding, and covers a number of topics, including greenway development, environmental causes, 

and the conservation of open space. The collection comprises more than 81 archival boxes, which 

makes the Flournoy Finding Aid that much more essential. The Finding Aid provides an inventory of the 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://www.lib.ncsu.edu/scrc/request
https://www.lib.ncsu.edu/scrc/request
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collection, breaking it down into eight series. Each series includes a title or description of each item, 

followed by which box and which folder it can be found within. This allows users to pinpoint which 

boxes pertain to their research and cuts down on aimless browsing.  

 

Story Map Methods 

The story maps were created using the ArcGIS Online platform after gathering data from online sources 

and the William L. Flournoy Jr. Papers from the Special Collections Research Center within North 

Carolina State University Libraries. The Flournoy archives were instrumental in pulling together both “A 

History of the Capital Area Greenway System” and the “Greenways: What are they? Why should we 

build them? How are they built?” story maps.  

 

Newspaper articles, Triangle Greenway Council meeting minutes, letters, and government documents 

were used to create “A History of the Capital Area Greenway System” story map. Spanning the 

decades, this story map begins with an overview of the current state of the greenway system and then 

moves through the decades using the sidecar and slideshow features of the ArcGIS story map builder. 

The sidecar feature allows for images and text to be side-by-side, and as you scroll through the text, 

the image next to it will change. The slideshow feature was used to incorporate documents and images 

with small snippets of information for each as the user clicks through the section. Between the sidecar 

and the slideshows, a few key moments for each decade are highlighted, providing a walk through time 

for users. 

 

The “Greenways: What are they? Why should we build them? How are they built?” story map was 

created using details found through the Flournoy archives as well as information from the City of 

Raleigh on how they build the greenways today. This story map addresses a portion of the first 

objective. The ArcGIS story map builder was used to create this story map. Beginning with an overview 

of the system as it currently exists allows the story map to be used independently of the other two story 

maps. Artifacts from the archives and pictures from Raleigh’s Parks and Recreation department were 

used to build the story map. 

 

The third story map, “Capital Area Greenway System Land Use Changes,” was also created using the 

ArcGIS story builder tool, available through ArcGIS Online. The land use change maps for the existing 

trails and each of the individual trails were used to create this story map. The methods to create each of 

land use change maps are described in the GIS Methods description below. For this map, the guided 

tour feature was used to bring each of the trails to life.  

 

GIS Land Cover Change Methods 

ArcPro was used to achieve the second objective of this project, which was to explore how the land use 

around the greenway system has changed. To find the land cover change occurring within a quarter 

mile of the Capital Area Greenway system, I began by using the Raleigh greenway trails shapefile to 

extract the existing trails. This was done by exporting a new layer, using the query, “Where [Status] is 

equal to [existing]”. The same process was used to extract the individual greenway trails from the 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://go.ncsu.edu/raleigh-greenway-history
https://go.ncsu.edu/raleigh-greenway-overview
https://go.ncsu.edu/raleigh-greenway-overview
https://go.ncsu.edu/raleigh-greenway-overview
https://go.ncsu.edu/raleigh-greenway-landuse
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existing trails layer, with the query, “Where [Trail Name] is equal to [Greenway Name]”. In separate 

map windows, the buffer tool was used on each of the individual trail layers and the existing trail layer 

to create a .25 mile buffer around each of them, with dissolve type all.  

 

Once the buffers were created, the 2001 National Land Cover Database (NLCD) data were imported to 

each map frame for the different trails. The NLCD 2001 was clipped to the buffers that were created for 

the trails with the ‘Clip Raster’ tool, using the input features (buffers) for the clipping geometry. After 

clipping the raster to the greenway system, an area field was added to the attribute table. Using the 

‘Calculate Field’ tool, the area in square meters was found using the following: ‘Count * 30 * 30’. This 

takes the number of cells (count) and multiples it by 30 twice, because the cell size is X=30 and Y=30. 

To find the area in acres, the area is divided by 4047. This process is then repeated using the 2016 

NLCD data. To find the difference between the 2001 and 2016 land cover classes, the 2016 value is 

subtracted from the 2001 value. To find the percent change between the years, the difference is divided 

by the 2001 value and then multiplied by 100. A procedural log with more specifics and screenshots 

can be found below in the appendices. 

 

Results 

The intent of this project was to provide an engaging look at how Raleigh’s Capital Area Greenway 

system developed since its inception in the early 1970’s, as described in the objectives section above. 

The project examined historical documents, the different aspects of greenways, and how the land use 

around the system has changed to create three different story maps. Each story map can be used 

independently or as part of a collection, allowing for users to explore as much or as little content as 

desired. All three of the story maps begin with a brief overview of the current Capital Area Greenway 

system in order to orient the user. This overview provides context for the history of the system, what 

greenways are, and how the land use has changed. Now we will describe the three story maps in more 

detail, and here is a link to the entire collection. 

 

A History of the Capital Area Greenway System - Link to Story Map 

This story map brings historical documents and newspaper articles to life interactively. In order to orient 

users to the Capital Area Greenway system as it is today, this story map begins with a brief overview of 

the current state of the system. The number of trails and miles that exist today are highlighted, and then 

the reader is taken back to the inception of the greenway system. This story is organized like a timeline, 

exploring the historical documents through the decades beginning with the 1960’s and the Raleigh 

Capital Improvement Plan.  

 

For the remaining decades, up to today, each narrative section starts off with general information to set 

the scene for that decade. After the introduction to the decade, the user is able to click through the 

newspaper articles and documents for those time periods to see what people were saying about the 

greenway system, how the system was progressing, and what obstacles may have been in the way. 

The majority of the documents found in this story map, up to the mid-2000s, reside within the William L. 

Flournoy, Jr. Papers that are a part of the Special Collections Library at North Carolina State University. 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://go.ncsu.edu/raleigh_greenway_storymaps
https://go.ncsu.edu/raleigh-greenway-history
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Paired with each newspaper clipping, letter, or other document is a small snippet that provides a key 

highlight for that artifact, and the artifact can also be expanded within the browser. This feature 

provides users with the flexibility to spend as little or as much time as they want exploring each item. 

They can scan through quickly using just the snippets to learn the highlights of that decade, or they 

have the ability to expand the artifact and read in more depth.  

 

Many of the newspaper articles come from the The Raleigh Times, which is no longer in publication, 

and the News & Observer and . These articles have documented the growth of the greenway system, 

including trail dedications, delays and difficulties that the system has faced throughout its existence. A 

number of the articles and documents provide maps of the trail system, giving users a close up look of 

some trails, like the Loblolly Trail, while also providing an overarching view of the system. Government 

documents provide users with a behind the scenes look at how decisions were made and how support 

for the greenway among planners, citizens and developers evolved over the years.  

 

Not every year nor every trail is represented through these documents and items found within the story 

map. As mentioned in the objectives, one question that was trying to be answered was when were 

these individual trails in the system proposed and built. This information is very difficult to find, and for 

some trails all that could be found was the decade that the trail was proposed. That information is 

included in the different products, both the history and land use change story maps, and it leaves the 

possibility for updates in the future if others are able to locate the proposal years.  

 

Updates on the progression of the Capital Area Greenway system occur throughout the exploration of 

the decades in this story map. These short updates on the system provide the reader with a bit of 

context as to where the greenway is in terms of development and expansion while being immersed in 

the historical documents. Experiencing how the greenway system in Raleigh developed may lead some 

users to be curious about how greenways in general are implemented, which leads them to the second 

story map in this collection, “Greenways: What are they? Why should we build them? How are they 

built?” which is described next.  

 

Link to “A History of the Capital Area Greenway System” story map. 

 

Greenways: What are they? Why should we build them? How are they built? - Link to Story Map 

The purpose of this story map is to provide users or interested parties an overview of what greenways 

are, why people would build them, and how they might be built. Gobster and Westphal (2004) highlight 

the necessity for understanding both the human dimensions and natural aspects of greenway design 

and planning, supporting the need to find a balance between the two. With that in mind, this story map 

aims to help the general population gain a better understanding of greenways in a more general sense, 

with hopes to foster appreciation and continued engagement with the system. 

 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://go.ncsu.edu/raleigh-greenway-history
https://go.ncsu.edu/raleigh-greenway-overview
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Beginning with what greenways actually are, this story map accounts for a variety of understandings 

and uses for greenways, such as simply trails in urban spaces or as wildlife habitat. The goal is to 

establish a more unified, though not all inclusive, understanding of what greenways mean to the City of 

Raleigh area and the current system. This provides context for the later sections of why the city would 

build them and how, as those sections are focused specifically on the Capital Area Greenway system. 

Greenways are unique in that they are able to combine habitat, recreation, and infrastructure in a 

variety of settings, from undeveloped to urban. Throughout Raleigh, a number of the trails are along 

creeks and streams, as many of their names imply.  

 

The “Why should we build them?” section begins by laying out a number of benefits that the system 

provides, including ecological, recreational and economic benefits. Pieces of the historical planning 

process are tied in here, starting with laying out the fourteen different benefits that were identified from 

the beginning by the Greenway Commission in 1976. This serves to highlight that the trails are more 

than just a natural buffer or a recreational opportunity, and those factors need to be taken into account 

when designing and building the greenways. Greenways provide a number of ecological, recreational, 

and economic benefits to the areas surrounding them, making them an excellent option when it comes 

to city planning. Understanding the benefits of a greenway is important to designing and constructing 

one, as it can inform the decision-making process. 

 

Finally, the “How are greenways built?” section first emphasizes that no single correct way exists to 

build a greenway but that a general guideline or process exists most planners will follow that can be 

unique to each trail and system. This section takes users through the common steps to building a 

greenway, starting with acquiring land in a variety of ways and investigating construction costs over the 

years. In 1986, according to the Greenway Master Plan Update, the cost per mile of trail depended on 

the type of surface material used to build it. The most costly surface, asphalt trails, cost the city roughly 

$55,000 per mile, while hardwood bark trails were estimated to cost $37,000 per mile and bare earth 

trails were in the neighborhood of $16,000 per mile. In 2020 dollars, the asphalt trails would cost 

$129,498.72 per mile, the hardwood bark trails would be $87,117.32 per mile, and the bare earth trails 

would cost $37,672.35 per mile. Adjusting to today’s dollars allows for a better comparison between the 

operating costs of 1986 and today, and there is still a stark difference between the costs.  

 

Next, a number of design factors are discussed, including surface material, trail width, clearing heights 

and slopes. The importance of this section is to show the public a general overview of the factors 

involved with planning a greenway and that a trail does not get constructed overnight. By highlighting 

some of the costs and complexities, potential exists for users to develop a deeper appreciation of the 

trails that are found throughout the city. For people who are interested in diving deeper into greenway 

design, a few links to local, state and national level guidelines and handbooks are included within the 

story map. 

 

Link to “Greenways: What are they? Why should we build them? How are they built?” story map. 

 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://go.ncsu.edu/raleigh-greenway-overview
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Capital Area Greenway System Land Use Changes - Link to Story Map 

The third story map in this collection explores how the land around the greenway system has changed 

between 2001 and 2016. In the guided tour, the left hand side of the screen has a small map in the 

upper left hand corner with numbers marking the trails. Users can scroll through the text on the left 

hand side or click the different numbers to explore the land use trail maps. On the right hand side of the 

screen are the maps of the trails, starting with the 2001 trail. Using the arrows, users can switch to the 

2016 view, and then to a land use change chart that provides numbers to the visual changes that can 

be observed as users toggle back and forth between the two years.  

 

The land cover maps used in this assessment come from the National Land Cover Database (NLCD), 

which is produced by the Multi-Resolution Land Characteristics (MRLC) consortium. The MRLC "is a 

group of federal agencies who coordinate and generate consistent and relevant land cover information 

at the national scale for a wide variety of environmental, land management, and modeling applications" 

(MRLC.gov). These land cover maps are at a 30m resolution, allowing for an overview of an area. 

While other data at different resolutions are available, these maps were used in this assessment due to 

the consistency of the classifications that have been done, allowing for a more accurate comparison 

between the years. The classification system used for these maps is a modified version of the 

Anderson Land Cover Classification System, with descriptions for each land cover class provided on 

the NLCD website.  

 

After providing an introduction to land use cover maps and the NLCD classification system, the story 

map begins by looking at the entire Capital Area Greenway system from above. Using a quarter mile 

buffer, the story map visually represents the land use change that has taken place between 2001 and 

2016 first. THis representation is followed by a chart that shows the change in acres and the percent 

change that has taken place. Providing both a visual and numerical representation of the changes that 

have occurred allows for better understanding of how the land surrounding the system and these 

natural areas has been altered over time.  

 

Such representation is then repeated for each of the trails that currently exist within the Capital Area 

Greenway system using the guided tour function of the story map builder. With this feature, a small 

map appears in the upper left corner of the screen with numbers representing each of the trails. Users 

can toggle around the map and zoom to different trails by selecting the different numbers. A section 

with facts and features about each of the trails is found below that map, with the trails listed in 

alphabetical order. On the right hand side of the screen is a land use change map for that specific trail, 

allowing for readers to hone in on what has happened between 2001 and 2016 around that trail. The 

first map is the 2001 land cover map. By clicking to the next map, users are able to see the 2016 land 

cover map. The third panel provides a land cover change chart like the one provided for the entire 

system, allowing for a numerical understanding of the visual changes the reader experiences by 

toggling between the two map images.  

 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://go.ncsu.edu/raleigh-greenway-landuse
https://www.mrlc.gov/
https://www.mrlc.gov/data/legends/national-land-cover-database-2016-nlcd2016-legend
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With more than 109 miles of trails in different parts of the city, a variety of changes have taken place at 

each site. Many of the trails do not have all of the land classes present within a quarter mile, and the 

amount of change differs across the system. Trails located in downtown Raleigh tend to have higher 

concentrations of the developed land class, and they may not have experienced too much change over 

the fifteen year period. In comparison, other trails located in more natural areas may have experienced 

a greater amount of change.  

 

This story map provides trail users a visual and numerical representation of the change that has 

occured. Newcomers to the area are able to get a sense of what the area used to be like while 

comparing it to what they may have experienced on the Capital Area Greenway trails or other locations 

where they may have lived prior to moving to the area. Those who have lived here for years are able to 

get a better sense of how the changes they have seen with their own eyes have taken place across the 

system.  

 

When exploring the “Capital Area Greenway System Land Use Changes” story map, there are a few 

noticeable patterns that appear. For the trails that are located in more urban-dominated areas, such as 

the connector trails like Martin Street, there is not much change that took place as much of the area 

was already developed. In those cases, the main changes tended to be an increase in the development 

intensity. On the western edges of the system are where one of the largest hay/pasture losses took 

place across the system. This can be seen along the Edwards Mill Connector and the Richland Creek 

Trail, which both saw a nearly 20% loss in acreage. Overall, every natural land class, besides open 

water, saw a negative percent change between 2001 and 2016. The largest losses in percent change 

were seen by the herbaceous (-40.71%) and emergent herbaceous wetlands (-44.26%) over the fifteen 

years. The deciduous and mixed forest land classes saw the greatest loss in acreage, losing 733.46 

and 517.07 acres, respectively. In contrast, the developed land classes each saw an increase over the 

same time period, with the medium intensity land class gaining 854.22 acres across the system. Walnut 

Creek saw an increase of 148.55 acres of medium intensity development, while the Spring Forest Trail 

saw a percent change of 314.71% in high intensity development between 2001 and 2016. These 

changes and more can be explored through this story map. 

 

Link to “Capital Area Greenway System Land Use Changes” story map.  

 

Discussion 

These story maps are providing another interactive way for the public to digitally explore the greenways 

that they currently enjoy through walking, biking and more. Readers are able to explore historical 

documents and newspapers that they may not have known existed, and they can tie those to the trails 

that they use. The purpose of these story maps is to bring the greenway trails, their history and 

changes, to life for those that are interested, as described in the objectives above.  

 

Potential exists for these story maps to influence future greenway planning within the city system. 

Understanding  how and where the system has grown and developed can provide insight about how to 

https://go.ncsu.edu/raleigh_greenway_storymaps
https://go.ncsu.edu/raleigh-greenway-landuse
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do things differently, if needed, or where there were shortcomings. If the public is more engaged in how 

greenways are built, city planners may receive more input from the citizens on how they think the 

system and other elements of city planning should be done. If people begin to care more about their 

neighborhood trails and how they connect with the rest of the system, potential exists for greater 

support for future trails.     

 

Using the NLCD data sets for 2001 and 2016 allowed for a consistent approach to analyzing the land 

use changes that occurred over that specific time period. These data sets are classified by the 

government and have a higher accuracy than my own classifications, while also allowing for a more 

accurate comparison. A drawback to this approach was that the 2001 and 2016 analyses are not 

directly comparable to earlier NLCD data, such as the 1992 classification, which uses a different 

classification system, as does the “Enhanced Historical Land-Use and Land-Cover Data Sets of the 

U.S. Geological Survey.” In the future, a possible approach to analyzing the land use change 

consistently across multiple decades could involve orthophotos and satellite data, possibly from the 

Landsat series or other sources at a higher resolution. Higher resolution data would be more costly, but 

they are available from different sources. A researcher could establish a classification system, and then 

by using the orthophotos and satellite information could classify different satellite images across the 

decades. A statistical analysis of accuracy would be necessary to determine if the classification is 

viable and is significant. This effort could be a future project for a GIS student who has more knowledge 

and expertise in this area. It could be an addition to the “Capital Area Greenway System Land Use 

Changes” story map to provide a more thorough understanding of how the land around the greenway 

has changed since the earliest planning days of the system.  

 

Conclusion/Recommendations 

A major goal in the greenway project is to connect people through alternative transportation and 

increased recreation opportunities, and this can be accomplished by bringing the greenway to different 

neighborhoods, and connecting the city to other municipalities across the region. Currently, Wake 

County is working to create linkages and bridge gaps between the cities, with a goal of developing an 

additional 274 miles of greenway in the coming years (Walston, 2018). As the area’s population 

expands and user demand for the greenways continues to grow, it is important that planners investigate 

the most appropriate areas for new greenway construction. While such investigation can determine 

which land is most suitable based on a number of factors, including slope, soil type and drainage, 

ownership and if the land needs to be protected, it also may also determine that the most appropriate 

area may be one that does not yet have access to the greenway system.  

 

A possible factor another researcher might consider and investigate is how do area growth and 

population growth around the greenways relate? Physically, the area growth of Raleigh has slowed 

down, but the population is continuing to increase. Instead of more single family homes, the area has 

seen a rise in apartment buildings and multi-family dwellings. A question that should be asked is how 

can the future growth and population be served by the greenway system? Connecting neighborhoods 

to the greenway system should be a priority, and research will be needed to determine how best to 

https://go.ncsu.edu/raleigh_greenway_storymaps
http://www.wakegov.com/parks/about/Pages/masterplan.aspx
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form those connections and where they should be located. Bike lane connectors are an option, as are 

small connectors rather than building full trails like are found within other parts of the system.  

 

These three story maps intend to bring the Capital Area Greenway system to life, not just as trails but 

as part of the unique history and tapestry of the Raleigh area. The greenway trails offer a plethora of 

benefits and are able to blend recreation, habitat and infrastructure within the city. It is only fitting that 

the public should be able to learn more about how and why this system came to be and what has 

changed since it has been constructed. Hopefully, in the future other projects will be able to enhance 

this collection and add new features and facts to provide a more comprehensive portrait of the Capital 

Area Greenway system. 

 

Finally, information directing greenway users to the online story maps about the system could be added 

to future signage. In this way another dimension of environmental education linking the City of Raleigh’s 

response to the health of its citizens and its environment could be more broadly accessed.   
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Appendices 

GIS Workflow/Procedural Log 

Started with Raleigh’s greenway trails database 

From layer, exported a new layer (existing) using the following query: 

● Where “Status” is equal to “existing” 

 

Using the “existing” status greenway layer, pull out each of the individual greenways, which have the 

trails within them (only focusing on whole greenway, not specific trails) 

● Data→ Export→ Selection: Trail Name is equal to [greenway name] 

 

 

 

Create a .25 mile buffer around the existing trails 

● Dissolve type all 
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Clip the NLCD data for each year (2001, 2016) to the buffer of the existing Raleigh greenways & 

calculate land cover area 

● Input raster: NLCD_(year) 

● Clipping extent: greenwaytrails_Buffer  

○ Check ‘Use input features for clipping geometry’ 

    

After clipping, find % of each land class 

● Add field to NLCD layer - double, numeric 

● Calculate field: “Count * 30 * 30” to get square meters of cover 

● Convert square meters to square acres by dividing the square meters by 4047 

● Find the difference between 2001 and 2016 land cover classes by subtracting the 2016 value 

from the 2001 value 

● Find % change by subtracting the 2016 value from the 2001 value, divide by the 2001 value and 

multiply it by 100 

 

After clipping and finding the area cover for the entire system, repeat the same process laid out above 

for the individual 29 trails for both years. 
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Land Cover Change Maps & Charts 

Map 1: 2001 & 2016 Land Use Map of the entire Capital Area Greenway System 

 

 

Chart 2: Land cover change in acres and percent change between 2001 and 2016 within a quarter mile 

of the Capital Area Greenway system.  
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Story Map Stills 

Story Map Image 1: History of the Capital Area Greenway cover 

 
 

Story Map Image 2: William L. Flournoy, Jr. and text, as part of the side car feature in the story map. 

 
Story Map Image 3: A look at the ‘Through the Decades Section’ Introduction 
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Story Map Image 4: One panel from the slideshow feature used for the newspaper articles and 

documents in each of the decade sections. 

 
 

Story Map Image 5: ‘Greenways’ story map cover 
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Story Map Image 6: Land use change story map cover

 
 

Story Map Image 7: Example of the guided tour tool used to highlight the changes taking place at each 

of the trails within the system. 
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