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Abstract
Airports are critical connectivity infrastructure that support regional mobility flows and elevate cities’ positions within an
interconnected global network. However, airports can also act as mobility barriers, encouraging car-centric developments
that hinder locals from reaching non-airport destinations. We use Hartsfield-Jackson Atlanta International Airport (H-
JAIA) and the AeroATL Greenway (the Greenway)—a newly proposed trail plan in the Atlanta Aerotropolis region—as
a comparative case study to explore contrasting roles of network flow infrastructure. We quantified the barrier effect of
H-JAIA on biking and walking trips using a distance-based metric (the ratio of Euclidean to modeled travel distance),
evaluated the Greenway’s potential impact through scenario modeling with origin–destination flow data from a regional
activity-based model, and developed a public-facing web tool that allows users to select any origin and destination pair
on a map and view how the Greenway would alter trip routing and experience. Our results provide evidence that H-JAIA
and its surrounding environment impede local mobility flows. The Greenway has a stronger impact on enhancing trip
experience than on reducing travel distance, though the specific effects vary by segment and implementation scenario.
These findings were validated in a participatory modeling workshop, where community stakeholders explored the tool
and provided feedback based on their lived experiences. This integration of narrative framing, data-driven methods, and
interactive engagement helps strengthen community trust and build momentum for future Greenway implementation.

6

Introduction7

Airports are critical infrastructure with multiple stakeholders in mobility networks. They help regions improve global8

competitiveness and drive local economies. However, at the micro level, an airport is a large and restricted land use zone9

that is difficult for the nearby residents to move around and an ‘infrastructure sink’ that congregates resources to serve aviation10

and related industries alone without considering the needs of the adjacent communities.11

Hartsfield-Jackson Atlanta International Airport (H-JAIA) presents a significant context that embodies the conflicting12

regional versus local connectivity priorities. H-JAIA, as the largest flight hub of the U.S., had 108 million passengers in13

2024, making it the world’s busiest airport by passenger traffic until 2024 (1). Yet, based on the Longitudinal Employer-14

Household Dynamics data in 2022, only 2% of its workers live in census tracts immediately surrounding the airport. The15

disconnected communities nearby the airport are also well below the median income level and host a large African American16

population. In 2016, Aerotropolis Atlanta, a nonprofit public-private partnership organization, and the ATL Airport Community17

Improvement Districts, proposed an AeroATL Greenway Plan to improve walking and biking connectivity in the Aerotropolis18

region. This connectivity infrastructure envisions alleviating the car-centric traffic, providing a walkable public space, and19

connecting communities around H-JAIA.20

This paper uses AeroATL Greenway Plan as a case study to critically examine how such a connectivity infrastructure for21

Aerotropolis residents can contest the mobility barriers posed by H-JAIA and its surrounding built environment. Three research22

Prepared using TRR.cls [Version: 2020/08/31 v1.00]



2 Transportation Research Record XX(X)

questions are proposed: 1) how can we define and measure the barrier effect of H-JAIA on nearby residents’ mobility? 2)23

To what extent can the AeroATL Greenway Plan reduce walking and biking distances or improve the travel experience for24

Aerotropolis residents? 3) How can we enable the public to explore and evaluate individual trip scenarios with and without the25

Greenway?26

To address these questions, we develop a simple yet scalable barrier metric based on origin–destination (OD) flow data27

from the Atlanta Regional Commission’s activity-based model to quantify and visualize the airport’s impact on local mobility.28

We then simulate six alternative network scenarios to assess how the Greenway may alter trip distances and trip experience.29

Finally, we prototype a public-facing web tool that enables users to explore these travel scenarios at the individual route level30

and test the tool in a participatory workshop to validate our modeling approach through local community feedback. We work31

with Aerotropolis Atlanta to understand contexts, set our goals, and engage with stakeholders.32

This paper contributes a network-centric perspective for understanding how a major flow infrastructure—Hartsfield-Jackson33

Atlanta International Airport (H-JAIA)—functions as a barrier to local mobility, revealing inequities between regional and34

local network systems. Besides regional-scale modeling, our approach also emphasizes individual-level impacts by enabling35

route-specific evaluations of the Greenway interventions. We prototype a replicable “narrative–evidence–action” pipeline using36

only publicly available data: recognizing mobility barriers, evaluating the intervention effect of the AeroATL Greenway using37

scenario modeling, and developing an accessible public-facing web tool that allows community members to interact with38

Greenway data and assess how their own trips could be improved. In particular, the route-level engagement enabled by the web39

tool is rarely supported in existing infrastructure planning research and provides a novel way to understand what particular40

design of a Greenway segment (e.g., whether to connect a dead end) creates big difference for trip distance and facilitate public41

understanding and alignment between technical evaluations and lived experience. While our barrier metric is intentionally42

simplified to serve as an entry point for diagnosis, it enables transparent communication and supports scenario evaluation within43

a broader framework that prioritizes action-oriented and community-validated planning. As the United States devoting more44

funding into removing barrier infrastructure, as exemplified by USDOT’s ”Reconnecting Communities” grant program (2),45

such perspectives and methods can help policy makers and planners to contest existing inequality in connectivity infrastructure46

and support the development of alternative scenarios.47

Literature Review48

Airport-centric Urbanism49

The concept of Airport City, or Aerotropolis, turns the concept “city airport” to “airport city”, in which a globally significant50

airport locates at the city center and concentric rings of uses radiate outward (3). This notion resembles the classical concentric51

land use model where the land closest to the airports are prioritized for just-in-time logistics. More recent proposals of the52

Aerotropolis concept move beyond viewing the airport solely as utility infrastructure; they reimagine the airport city as a53

livable environment where people meet, interact, and communicate in an urban setting—a form of “public space” that connects54

global city networks with local communities (4). As such, airports become key identifiers for ‘global cities’ and a mean to55

improve global competitiveness to drive local economy (5). Thus, planning for airport cities is often associated with economic56

strategies to incorporate non-aviation industrial and commercial uses around the airports (6, 7).57

The market-driven and economic-based development of the airport area has received criticism from planners and pushback58

from local communities. Researchers have raised environmental, economic, and social concerns that discredit the assumptions59

that the local regions will necessarily benefit from the economic overflow of the airport expansion. For instance, the Atlanta60

Hartsfield-Jackson International Airport exemplifies a failure where the development potential of the airport was halted by61

chronic noise problems, blighted and unattractive neighborhoods surrounding the airport, and the inability to coordinate62

regional collaborations (8). These neighborhoods tend to have higher proportions of people of color, renters, and low-income63

families (9). A case study on Memphis International Airport also revealed that the existence of an airport does not promise64

fair job growth; many black and female workers living in the Aerotropolis are underrepresented in airport-related jobs (10).65

In addition, an airport is a ‘sink of infrastructure’, considering the massive investment of roads, public transit, land use,66

information technology, institutions, and capital investments poured into one location (11). Therefore, the airport’s surrounding67

communities are often overshadowed by airport demands, where infrastructure is oriented to serve people transiting in and out68

of the area rather than the locals’ needs.69

Critical Perspectives on Airports in a Network of Flows70

Aside from their economic functions, airports are transportation infrastructure systems for moving travelers. The flows between71

airports have been used to create hierarchies of cities in the world (12). In these networks of flows, airports are simply abstracted72

into nodes, but their built environments in urban space can incur dual reality. In theory, a node or an edge can be divisive or73
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connecting depending on its typology (13). For example, highways and heavy-traffic roads can facilitate mobility connections74

among access points, but also create borders and reinforce the spatial and social segregation of activity spaces (14). Similarly,75

airports contrast with the surrounding communities’ time, space, and flows arrangements. For example, airport is an incredibly76

mobile place, not only because it hosts transient air passengers, but also because its built environment changes at a much faster77

speed than the nearby communities (15). Many airport businesses are more dependent on remote suppliers and customers than78

those nearby (16). Still, studies have yet to apply such network perspective to analyze dynamics between airports and local79

communities or develop metrics to measure the impact of airports on local mobility flows. Little is known about what planning80

strategies can be used to mitigate airports’ negative effects on local flows and the effectiveness of these strategies.81

Scenario Planning and Participatory Modeling82

Deliberating the tradeoffs between a built environment with airport-dominated network infrastructure or locally favored83

connectivity scheme requires evaluating the outcomes of different scenarios. Scenario planning and participatory modeling84

are effective planning approaches to engage diverse stakeholders in an iterative process to create and evaluate scenarios85

and support the decision-making actions of the group (17, 18). For example, typical steps in a scenario planning project86

include uncertainty analysis, scenario creation, scenario analysis, and planning and implementation (17). Similarly, steps in87

an effective participatory modeling framework include defining complex problem, developing concern profiles, co-developing88

models and scenarios, simulation, deliberating trade-offs, and implementation (19). The former focuses on developing and89

exploring alternative planning scenarios, while the latter explicitly directs the collective efforts to interact with the model’s90

quantitative results.91

Prior applications of scenario planning and participatory modeling often model land use patterns and socio-environmental92

interactions as grid systems (17, 18). Yet, transportation scenarios often require creation of new road networks and modeling of93

multidimensional flow dynamics (e.g., by mode, by trip purposes, by flow volumes) that are difficult to accomplish with one set94

of tools. Some case studies and tools were developed to address these challenges but the evaluation of the scenarios was limited95

to the regional scale (e.g., city or traffic analysis zone level) (20, 21). Our research fills the gaps by developing an analytical96

process and a web tool that can evaluate the impacts of the Greenway at the scenario and the route level, which is important for97

community members to perceive the impact of the Greenway based on their personal experience.98

Project Context: Aerotropolis Atlanta and AeroATL Greenway99

Hartsfield-Jackson Atlanta International Airport (H-JAIA) is a major economic driver for metro Atlanta. Yet, only in100

recent years have collaborative efforts emerged to coordinate regional economic development, particularly to unite diverse101

stakeholders under a shared vision and strategy that fully leverages the airport’s potential.102

In 2014, the ATL Airport Community Improvement Districts (AACIDs) and the Aerotropolis Atlanta Alliance were103

established to spearhead development strategies for metro Atlanta’s southside. AACIDs, a special form of local government,104

are responsible for governing public services and facilities in the district, including constructing and maintaining roads and105

implementing design plans (22). In contrast, Aerotropolis Atlanta, a public-private nonprofit partnership, plays a coordinating106

role by facilitating regional development strategies beyond the boundaries of the CID and bringing all stakeholders together107

around a unified plan.108

Since then, a diverse coalition has come together, including H-JAIA, the Atlanta Regional Commission (ARC), Aerotropolis109

Atlanta, AACIDs, local governments, state agencies, corporations, and nearby colleges, to collaborate on regional planning.110

Although the concept of Aerotropolis is fluid and evolving, the most recent report by Aerotropolis Atlanta defines its boundaries111

as including “the cities of Atlanta, College Park, East Point, Fairburn, Forest Park, Hapeville, Lake City, Jonesboro, Riverdale,112

Union City, Lovejoy, South Fulton, Palmetto, Chattahoochee Hills and Unincorporated Clayton County. The total area is113

around 176 square miles and the population is around 550,000.” (23). Currently, Aerotropolis Atlanta has identified workforce114

development, mobility, and catalytic development (through new land use and investment strategies) as key priorities.115

One of the flagship mobility initiatives led by Aerotropolis Atlanta is the AeroATL Greenway Plan, which envisions a multi-116

use trail system that connects the Atlanta BeltLine to the Flint River. The trail network aims to link major town centers, new117

development sites, and communities long divided by airports, highways, and railways. In 2018, ARC funded the creation of the118

AeroATL Greenway Plan, and by 2020, feasibility studies identified seven Greenway segments as ”Model Miles” for prioritized119

implementation (24). In 2024, the project received a 50 million dollar federal grant from USDOT’s Reconnecting Communities120

Program to support expansion efforts (25).121

Complementary to the Greenway Plan, ARC and local Aerotropolis governments have also led regional comprehensive plans122

and transportation initiatives to promote a more walkable and bikeable built environment. Notable projects include Finding the123

Flint (2017) (26), which focuses on revitalizing the Flint River corridor, and College Park’s Airport City Master Plan (2019)124
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Figure 1. Median household income and percentage of non-white population in areas adjacent to the proposed AeroATL Greenway.
Data come from U.S. Census ACS 2019-2023.

.

(27), which envisions transforming 320 acres of greenfield land into a community of live, work and play. Together, these efforts125

reflect the growing political and economic momentum to advance the AeroATL Greenway Plan.126

The communities that stand to benefit most from the Greenway include the cities of College Park, East Point, Hapeville,127

South Fulton, and parts of Clayton County. Figure 1 shows the demographic characteristics of census tracts intersecting the128

study area (details provided in the next section). Most of these areas—particularly those closest to the airport—have median129

household incomes below $80,000, which is under the metro Atlanta median ($82,000). They also feature a high concentration130

of racial minorities, with non-white populations exceeding 90%, including a significant share of African American residents.131

Historically, these communities have been overlooked in urban infrastructure investments, especially for pedestrian and bicycle132

facilities. The AeroATL Greenway Plan offers a critical opportunity to address this infrastructure gap.133

Yet, the driving narrative of the Greenway Plan has centered on expanding public infrastructure for biking and walking and134

enhancing overall quality of life. Few studies have systematically examined the disconnections in the Atlanta Aerotropolis135

area or assessed the extent to which the Greenway Plan will actually improve travel distances and experiences for residents.136

Signs of disconnection can be inferred from analyses of the fragmented transit network. For instance, our preliminary zoom-137

in analysis of the public transit system near the airport reveals that most bus routes and MARTA (subway) lines primarily138

move people to and from H-JAIA, but not across the airport. Public transit travel times are also two to three times longer139

than driving—especially as the distance between traffic analysis zones increases—highlighting weak cross-airport mobility140

connections (see Figure 2). This paper, therefore, proposes a full “narrative-evidence-engagement” cycle, including an easy-to-141

compute barrier metric to quantify community disconnection in the Greenway Plan area, evaluates the plan’s effectiveness in142

improving residents’ walking and biking accessibility, and deploys a web tool that allows individual assessment of the impact143

of the plan on daily trips.144

Research Design: Data and Methods145

Study Area and Scope146

The study area for this paper includes traffic analysis zones (TAZs) that intersect with the AeroATL Greenway Plan. TAZs are147

spatial units designed by planning officials to record and simulate transportation modeling data. Figure 3 shows the extent of148

the study area centered by H-JAIA.149

We use the AeroATL Greenway Plan (in short, the Greenway) Blueprint published by Aerotropolis Atlanta Alliance in 2018150

to define the scope of the Greenway network (24). Our scenario computation focuses on the existing bike paths and segments151

that are planned to be implemented first (see Figure 3), which includes Model Miles (in short, MM) and Priority Network (in152

short, PN). Model Miles are eight short trail segments spread across seven jurisdictions in Aerotropolis, while Priority Network153

connects and extends all Model Miles (see Results section for exact locations for MM). Still, these Greenway segments may154

not connect with the existing bike paths.155
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Figure 2. (left) Multimodal Transit Linked Networks in Traffic Analysis Zones (TAZs) around H-JAIA, which shows limited public transit
options across the airport versus in-and-out of the airport. (right) Driving versus public transit travel time between TAZs around
H-JAIA. Data comes from the ARC Open Data hub and activity-based model. Graphics were created in 2022.

.

Figure 3. An image from the AeroATL Greenway Plan web tool that shows the study area, parcel-level land uses, and parts of the
Greenway Plan (teal lines) used in scenario modeling computation (existing bike paths, Model Miles, and Priority Network.

Data156

All the data were clipped and filtered to be within the study area. First, we extracted origin and destination (OD) flow data157

(n=301772) from Atlanta Regional Commission (ARC)’s the most updated Activity-based Travel Demand Model in 2019.158
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Each row of the OD data represents a simulated trip with the origin TAZ, destination TAZ, trip purpose (e.g., work), trip159

distance, and trip mode. We use this dataset to quantify and visualize the barrier effect of H-JAIA.160

Building polygon shapefiles are computer-generated building footprints from Microsoft Maps, publicly available through161

GitHub (28). This building dataset is then spatially joined with TAZ shapefiles (acquired through ARC), land use parcels162

(acquired through Fulton and Clayton County GIS office), and the job count data from Longitudinal Employer-Household163

Dynamics (LEHD) dataset. We use the building-level information to disaggregate the TAZ level ODs to building level ODs and164

compute routing distances between buildings under various network scenarios.165

Our network scenarios include road networks from three sources: 1) the Greenway Plan, 2) existing bike path shapefiles166

published by ARC, and 3) road data from OpenStreetMap (OSM). We then manually integrated these three networks in QGIS167

for routing, such as snapping the Greenway Plan and the existing bike paths along the OSM road networks and connecting the168

breakpoints at each intersection across all three networks.169

Measurement of H-JAIA’s Barrier Effect170

We define a built environment’s barrier effect as the extra cost to travel across it, measured by the ratio between its two171

surrounding points’ Euclidean distance (i.e., shortest possible distance) versus travel distance. We adapt this term from172

landscape ecology research that examines how built environment such as highways and specific urban forms impede animals’173

movements (29). If the barrier effect is high (i.e., low ratio between Euclidean vs. travel distance) between two points, we174

assume the built environment between the two points inhibits efficient travels and vice versa. Thus, this metric is flexible to175

measure the barrier effect of an area in any shape.176

We use the Activity-based Model’s TAZ-to-TAZ OD data to represent travel demands around H-JAIA. Trips from and to177

the H-JAIA TAZ (encompassing H-JAIA terminals) are removed as we focus on local mobility flows independent of H-JAIA.178

Then we calculated the barrier effect between TAZ centroids in each mode (driving alone, biking, and walking) and visualized179

the effects on maps. If H-JAIA and its surrounding environment are mobility barriers, we expect to see a high barrier effect for180

trips across the airport or its nearby area.181

Scenario Modeling and Computation182

In our case study, modeling AeroATL Greenway comes with two sets of scenarios: one set is related to which Greenway183

segments should be implemented first (i.e., we call them network scenarios), and the other set is related to what origin-184

destination trips are tested along the networks (i.e., we call them trip scenarios). The interactions between these two sets185

of scenarios create many uncertainties and nonlinear dynamics that cannot be deliberated with reasoning alone. In addition, the186

goal of the Greenway is to support connectivity priorities of Aerotropolis residents, which aligns with the values of scenario187

planning and participatory modeling.188

Our scenario modeling compares six network scenarios and computes two metrics for each. We call the network with existing189

roads and bike paths the base scenario, representing the baseline for comparison. Implementation of Model Miles (adding to190

the base scenario) is the MM scenario, and the implementation of Priority Network (adding to the MM scenario) is the PN191

scenario. Since we measure the impact of the Greenway through two modes (walking and biking), each of the three scenarios192

has two sets of road weights, leading to six network scenarios in total.193

We use two metrics to evaluate the network scenarios: 1) trip distance, i.e., whether the Greenway implementation reduces194

travel (routing) distance for walking and biking trips, and 2) trip experience, i.e., whether the Greenway implementation195

increases the percentage of trip distance on the Greenway and residential roads.196

Figure 4 shows detailed steps to integrate and process data from various sources for scenario modeling and computation.197

Few simulated trips in ARC Activity-based Model have walking or biking mode, so we assign those simulated trips with travel198

distances less than or equal to two miles (40 mins walk) and three miles (15 mins bike ride) as possible walking and biking trips199

respectively, so that we can have sufficient data to compute the barrier effect and capture the latent demand. Since many Model200

Miles segments are only a few hundred meters, a scale too small to be captured by TAZ level OD flows, we disaggregated the201

OD flows to the building level. Each TAZ trip is first matched to buildings with the corresponding TAZ and land use for the trip202

purpose (e.g., office land use is matched with trips with work purpose). Then we assigned the trip to a building more likely to203

have a high job count. To do that, we retrieved job count on the census block group level from the U.S. Census Longitudinal-204

Employer Dynamics dataset and distributed the jobs to buildings in those census block groups based on building area footprint205

scaled by land use purpose. For example,land use in the categories ’Office, Hotel, Commerce, Airport, Residence, Institution,206

and School’ tends to have ae a dense employment per area footprint, so the scalar is one, while land use ’Industry, Recreation’207

and ’Infrastructure’ tends to have fewer jobs per footprint, thus having a scalar of 0.2 and 0.1 respectively. Next, to assign a208

TAZ trip to a specific building in the origin and destination TAZ, we computed the percentage of jobs that building hosts in the209
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Figure 4. An image from the AeroATL Greenway Plan web tool that shows the study area, parcel-level land uses, and parts of the
Greenway Plan (teal lines) used in scenario modeling computation (existing bike paths, Model Miles, and Priority Network.

corresponding TAZ and used that number as a probability for sampling the origin and destination building. Lastly, R package210

dodgr is used to compute trip (routing) distances (total and breakdown by road types) for each network scenario.211

Participatory Modeling Workshop212

We hosted a one-hour, in-person participatory modeling workshop with Aerotropolis Atlanta’s Community Development213

Collective members on June 13, 2023. We sent invitations to all members on the Collective, and those with availability showed214

up. Participants included ten people from local jurisdictions nearby H-JAIA, Aerotropolis Atlanta leadership, and regional215

planning agencies (e.g., Georgia Department of Transportation) who are key stakeholders in Aerotropolis Atlanta’s greenway216

planning processes. The goal of the workshop is to use the interactive web tool we developed to help community stakeholders217

better understand how the Greenway may affect their communities’ biking and walking trips and discuss how well the model218

outcome from the web tool aligned with their experience.219

The workshop includes four steps: 1) an introduction presentation that sets the contexts, 2) a demo of the web tool, 3) a group220

discussion to decide on what trip scenarios to test and record the trip (i.e., origin-destination pairs) statistics using the web tool,221

and 4) a group sharing to convene the insights and next-steps. We asked participants to fill in a survey (i.e., worksheet) for step222

3 and 4. The qualitative insights will be discussed in this paper. These workshop steps are designed to align with a framework223

of effective participatory modeling (19).224

Our web tool is publicly available and has two tabs (see Figure 3 and Figure 5). In the Maps tab, users can filter different225

Greenway Plan segments, change basemap styles to highlight different built environment features, and hover to individual226

buildings to see attributes (such as building land use). In the Trip Scenarios tab, users can select any origin and destination227

locations on the map, and the tool will visualize the route with and without Priority Network implemented (i.e., the base228

network scenario vs. PN network scenario). The web tool will also report total trip distance and the percentage of trip distance229

on the Greenway to help users conceptualize the benefits of the Greenway. This particular design serves practical needs of230

Aerotropolis Atlanta to easily maintain and access the tool which is flexible enough to engage diverse stakeholders inquires231

and areas of interest.232

We implemented the web tool through Mapbox JS. However, Mapbox JS does not support routing computation on user-233

customized networks (i.e., the Greenway Plan). Thus, we created a web API (with R plumber package) for the same R code234

we use in scenario modeling, containerized the API through Docker, and hosted the API on Google Cloud Run. As such, when235

users select an origin and destination on the web tool, a request is sent to both the Mapbox JS Direction Plugin and our custom236

API to retrieve routing geometry and statistics for the existing road networks and the Greenway (i.e., PN scenario), respectively237

(see GitHub for more details on data and the web tool implementation).238
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Figure 5. An image of the AeroATL Greenway Plan web tool (on the Trip Scenarios tab) that shows the interface for users to select
the origin and destination for a trip scenario, the mode of the trip, and trip statistics in summary. The solid blue line shows the route
without the Greenway, and the dashed black line indicates the route with the Greenway (PN scenario).

Results239

Barrier Effect of Atlanta Hartsfield-Jackson International Airport (H-JAIA)240

Figure 6 shows trips that encounter a high barrier effect in the study area. Not surprisingly, these trips concentrate around and241

across the H-JAIA, with travel distances two times (or longer) than their Euclidean distance (i.e., a ratio of 0.5). We found242

three elements that correlate with a high barrier effect based on descriptive observations of the base maps. First, H-JAIA, as a243

large and restricted land use, increases travel distances for trips that need to go across H-JAIA. The barrier is so big that few244

walking and biking trips are possible across the airport. Second, multiple highways (yellow lines in the base map) surround H-245

JAIA to efficiently move regional travelers in and outside of the airport. However, these highways also underpin many dark red246

lines (i.e., trips with a high barrier effect), indicating a lack of direct crossings for local mobility. While the first two elements247

are related to airport land uses, natural environments such as camp creak (Northwest of H-JAIA) and flint river (Southeast of248

H-JAIA) and poorly designed urban road networks can also be linear barriers that impede efficient local flows.249

While Figure 6 shows fewer high-barrier trips in biking/walking mode as compared to the driving mode, H-JAIA’s barrier250

effect is actually more prominent on biking and walking trips because few biking and walking trips were simulated in the first251

place. Only 7% of all trips in the study area are walking or biking based on the ARC’s Activity-based Model, while more252

than 50% are predicted to be driving alone. Though these percentages are close to the average mode split in the Atlanta metro253

area, the gap still indicates uninviting built environments around H-JAIA for walking and biking purposes. In addition, 5.7% of254

biking and walking trips in the study area encounter high barrier effect (ratio of 0.5 or lower), compared with 4.2% of driving255

alone trips. These observations confirm our hypothesis that H-JAIA and its surrounding environment are mobility barriers for256

residents, with greater impacts on biking and walking trips than driving trips.257

AeroATL Greenway Plan’s Impact on Walking and Biking Trips258

To what extent can AeroATL Greenway Plan reduce H-JAIA’s barrier effect and support local walking and biking trips? Figure 7259

shows that, compared with the base scenario, implementation of the Model Miles (MM) and Priority Network (PN) in the260

Greenway Plan has minimal effect on the total walking or biking trip distances, but yields positive impacts on trip experience,261
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Figure 6. H-JAIA’s barrier effect on driving, biking, and walking trips in the study area. Each line represents a trip between two traffic
analysis zones (TAZs). Darker line color represents a high barrier effect, which means the travel distance is much longer than the
shortest possible distance (i.e., Euclidean distance). The base map shows highways (in yellow) and rivers (in light blue)

Figure 7. Comparing trip distance and distance by road types (trip experience) for walking and biking modes, under the base, Model
Miles (MM), and Priority Network (PN) network scenarios.

especially in the PN scenario. With the breakdown of trip distance road types, we can see that under MM scenario, only 8-10%262

of trip distance will be covered by the Greenway. However, under the PN scenario, 37-38% of trip distance can be on the263

Greenway, and the proportion on primary, secondary, and tertiary roads are cut by half. Moreover, in the PN scenario, 77% of264
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Figure 8. An illustration of how the web tool reveals critical point of intervention and reflection. a) Biking trips that will benefit from
reduced distances or improved experience along Model Miles; b) Zoom-in view of one of the benefited trips near Airport City
Connector Model Mile segment. The existing route is the blue solid line and the simulated route with Greenway is the black dash line;
c) Zoom-in view of areas where Greenway makes a difference by connecting a dead end to a primary road, leading to a shorter route
between downtown College Park and the convention center.

walking and 66% of biking trip distances can be on residential roads or the Greenway, which presents greater incentives for a265

mode switch from driving.266

The greater impact of the PN scenario may have several causes. First, Model Miles are very fragmented (see Figure 8), while267

Priority Network (see Figure 3) unites these segments into a larger interconnected network, thus increasing trip distances that268

can be on the Greenway. Second, the interconnectivity of the Priority Network also incentives switching to alternative routes269

that favor the Greenway or residential roads.270

We further mapped walking and biking trip origin-destination (ODs) pairs with significant benefits in the MM or PN scenario,271

defined as trips that will reduce more than 400 meters in travel distance or increase 50% more distance on the Greenway or272

residential roads. By isolating trips that have the greatest benefits, we can then use the web map tool to see route-level changes273

with and without the Greenway and understand where are critical points for interventions. Figure 8 shows an example where274

many trips along Airport City Connector segment reduced trip distances (color orange). A closer look with the web tool on the275

route level revealed that the Greenway connects a dead end to a primary road, which leads to a shorter path between popular276

locations. Combined with local knowledge, planners can further examine these benefit hotspots to gain insights.277

Qualitative Insights from Participatory Modeling Workshop Survey278

We analyzed the workshop survey responses to assess whether the route-level evaluations presented by the web tool aligned with279

participants’ personal experiences and how the web tool changed the participants’ perceptions of the Greenway Plan (Figure 9).280

For any selected origin and destination, the tool displays a simulated route along with travel benefits—specifically, the reduction281

in travel distance and the percentage of the route that overlaps with the Greenway. This allows individual participants to envision282

how the Greenway could impact their daily trips (e.g., from home to the grocery store), based on the scenario computation283

method described earlier. Importantly, this was also the first time participants could actively toggle and interact with data related284

to the Greenway Plan, rather than passively receiving information from consultant reports. The goal of the workshop was to285

share our research prototypes, enable participants to assess the Greenway Plan through the lens of their lived experience, and286

validate our modeling approach—specifically, whether the suggested routes resonated with participants’ real-world knowledge.287
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Figure 9. Pictures of the Participatory Modeling Workshop.

All participants (n=10) have reported that the trips with the Greenway are better, and they also agreed with the evaluations288

from the web tool. Based on the trips participants modeled with the web tool (in step 3), 80% have shorter distance (though most289

of the difference in distance is within half a mile) with the Greenway. Additionally, at least 80% of trip distances were covered290

by the Greenway. Yet, one participant pointed out that, “only places nearby the Greenway can maximize the trip benefits. You291

have to be in the network” (Anonymous, answer in the worksheet). In addition, one person brought up that for the same origin292

and destination pairs, suggested biking routes are much longer than the walking routes. This is because the routing algorithm293

favors biking routes through roads with less traffic but does not do the same for pedestrians. Still, this conversation challenges294

the model assumption, as bikers and pedestrians in real life may not follow routes suggested by the routing algorithm. As one295

participant said, “the final test is to actually walk or bike it to see if I am ready to traverse this way” (Anonymous, answer in296

the worksheet).297

We also analyzed what insights participants gained about the Greenway through interaction with the web tool. Most298

participants (n=8, two did not say explicitly) learned that the study area has few walking and biking infrastructure, but huge299

potential for multimodal planning (e.g., “the tool shows me that I could walk more to my local spots because most destinations300

are within a mile”, anonymous, answer in the worksheet). The web tool’s visualization and the trip scenario comparison also301

help the participants gain trust and commitment to the Greenway Plan (e.g., “To see it visually, I am more onboard”, anonymous,302

answer in the worksheet). The groups also agreed on the importance of network interconnectivity: both the existing bike303

lanes and Model Miles are very fragmented, and local jurisdictions should advocate for the more connected Priority Network304

scenario.305

Overall, the combination of the workshop and the web tool has proven effective at promoting stakeholder trust and actions.306

Specifically, Aerotropolis Atlanta leadership found the tool effective in communicating the Greenway plan to community and307

business stakeholders and would like to use the web tool to help design and evaluate the next blueprint for the AeroATL308

Greenway.309
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Conclusion310

This paper introduces a case study showing the contrasting roles of two network infrastructure, Hartsfield-Jackson Atlanta311

International Airport (H-JAIA) and AeroATL Greenway Plan, at moderating local mobility flows. Our results show that H-312

JAIA and its surrounding environment impede efficient travels between origin and destinations in Aerotropolis (study area),313

especially for biking and walking trips. In contrast, the AeroATL Greenway Plan can contest this dynamic by improving314

Aerotropolis residents’ walking and biking trip experience, with stronger impacts observed with Priority Network implemented,315

where 77% of walking and 66% of biking trip distances can be on residential roads or the Greenway, which presents greater316

incentives for a mode switch from driving. However, the Greenway’s impact on reducing trip distances is minimal in both317

the Model Mile and Priority Network scenarios, suggesting that the current design largely follows existing road alignments318

rather than introducing new, more direct routes. Nonetheless, even when trip distances remain unchanged, the Greenway can319

significantly improve travel time and user experience by offering safer, more comfortable, and more accessible routes.320

The impacts of the Greenway can be limited for a few reasons. First, the effect of the Greenway is highly heterogenous321

in space. Some Greenway segments following the existing road networks can improve trip experience, while others traversing322

through parks for recreational purposes have little benefits in trip distance or experience. Second, the first phase implementation323

(i.e., Model Miles) of the Greenway is quite fragmented because each of the local jurisdictions decided on one segment,324

resulting in a lack of interconnectivity between the segments.325

Our study suggests that the local jurisdictions should move toward the Priority Network scenario and consolidate the specific326

design of the Greenway Plan. An interconnected biking and walking network brings disproportionally more benefits per327

distance because it opens possibilities for trips to be re-routed through the Greenway, incentivizes residents to switch from328

driving to biking or walking mode, and attracts locals to the Greenway for recreational purposes. In addition, the specific329

design of the Greenway, such as whether it connects to an intersection, follows existing roads, travels in both directions, and330

breaks a dead end, will make a big difference in the effectiveness of the Greenway and will help ensure a more robust routing331

outcome.332

The web tool we developed in this study can be helpful to evaluate these designs, allowing stakeholders with diverse interests333

to see the impacts of the Greenway with specific trip scenarios. We found that participants expressed a high level of agreement334

with the routes suggested by the tool (and thus with the output of our scenario modeling), which also helped deepen their335

understanding of the potential for biking and walking in the Aerotropolis area. An underexplored yet promising application336

of the tool is its ability to assess the impact of the Greenway on future travel patterns, for example, trips between proposed337

catalytic development sites. This functionality could support more coordinated economic and mobility planning by informing338

Greenway adjustments to better serve walkable and bikeable connections, or by guiding the selection of catalytic sites that can339

capitalize on the presence of the Greenway.340

Discussion341

This study has several limitations. Because the paper emphasizes a complete “narrative–evidence–action” cycle to critically342

examine whose connectivity—regional travelers or local residents—and what types of connectivity—driving versus walking343

and biking—are prioritized in the Aerotropolis area, we chose not to expand each sub-analysis to its fullest extent.344

First, our barrier metric does not incorporate travel time, safety perceptions, or socioeconomic factors influencing mode345

choice. For example, van Eldijk et al. (30) offer a useful framework that conceptualizes transportation infrastructure’s barrier346

effects as direct (e.g., crossing effort, reduced accessibility), indirect (e.g., changes in visit frequency or mode choice), and347

wider effects (e.g., impacts on social contacts). Our barrier metric focuses only on approximating the direct effect by using348

distance to measure how the H-JAIA acts as a barrier to crossing. It does not capture the indirect or wider effects.349

Future work could address these limitations by modeling the indirect barrier effect—such as comparing trade-offs in mode350

choice based on travel time across driving, biking, walking, and transit—or by estimating the wider barrier effect through351

discrepancies between expected and observed social contact patterns, assuming the barrier did not exist.352

Advancing the conceptual and methodological sophistication of barrier metrics is especially important for evaluating and353

classifying infrastructure projects such as those funded by the USDOT’s Reconnecting Communities Grant Program. While354

many funded barrier infrastructures (e.g., highways) may appear similar, proposed solutions—such as adding a bike lane355

beneath a highway versus building an over-decked development to generate new connectivity—require fundamentally different356

conceptualizations of barrier effects and correspondingly distinct measurement approaches. Our study is just the first step to357

experiment with a network-centric workflow to unite narrative, metric, and deployment to capture the barrier effect.358

Second, origin-destination (OD) data used in the scenario computation are based on an activity-based model developed in359

2019—which, although still the most recent version available at the time of project completion in 2023, may not fully capture360

post-pandemic travel patterns. Few publicly available OD datasets (e.g., the Longitudinal Employer-Household Dynamics361
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[LEHD] dataset and the National Household Travel Survey) extend beyond 2022, limiting the ability to assess recent shifts362

in travel behavior. Future work should incorporate updates from the next version of ARC’s activity-based model to reflect363

more current patterns. Our scenario computation metrics also did not account for factors such as perceived safety, aesthetics,364

or comfort, which can significantly influence routing choices and trip distribution. For instance, pedestrians and cyclists may365

prefer routes that feel safer (e.g., with better lighting, estimable through lighting infrastructure data) or more comfortable during366

summer months (e.g., shaded by trees).367

Future work could connect Pyramid Scene Parsing Network to extract green views from Google Streetviews along the368

scenarios of route planning to understand the perceptual dimension of the greenway planning. Additionally, incorporating an369

agent-based model could enhance scenario modeling by accounting for temporal and traffic dynamics, as well as by expanding370

the analysis to include additional travel modes such as public transit—an element excluded from this study to simplify data371

complexity. A more advanced model could also be calibrated using observed mobility data, such as mobile GPS trajectories,372

rather than relying on simulated data that require assumptions about transportation mode based on travel distance.373

To deepen scenario analysis and inform practical planning strategies, local planners will also need to establish a cost–benefit374

analysis framework that clearly articulates the factors and quantitative metrics used to prioritize specific Greenway segments.375

For example, the framework could incorporate indicators such as construction costs, the number and socioeconomic376

characteristics of residents near each segment, and the segment’s connectivity potential to key economic and mobility nodes377

in surrounding areas. As the Greenway continues to expand, such a framework would be instrumental in guiding next-phase378

implementation.379

Third, we were also unable to host multiple workshops due to limited funding to compensate participants and the slow380

rebound of in-person public engagement following the pandemic. In fact, the Community Collective Meeting where we381

presented was the first session to resume offline, and we had waited over six months for this coordination to materialize.382

An ideal extension of this work would involve hosting additional sessions, giving participants more time to develop shared383

concerns and co-create scenarios—elements that are crucial to the success of this type of practice.384

Lastly, although the Greenway Plan is intended to enhance mobility for pedestrians and cyclists, we observed that many385

proposed segments overlap with primary roads. The specific design details of these segments—such as whether they consist of386

protected bike lanes along major roads or fully separated trails—remain unclear. If the Greenway is not carefully coordinated387

with existing road conditions and other transportation modes, it may compromise pedestrian and cyclist safety. This concern is388

particularly pressing in the Aerotropolis area, where the built environment is heavily oriented toward driving and experiences389

high volumes of truck and automobile traffic.390

Nonetheless, our approach has merit beyond a case study, as it contributes to a network-based perspective to conceptualize391

the connectivity tension between regionally and locally-serving urban network infrastructure. Our metrics and methods can392

also be extended to analyze other urban infrastructure facing similar challenges, such as highways, railways, or even prisons or393

golf courses, and support the scenario planning of these infrastructure with stakeholder engagement.394
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