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Currently, Anne Arundel County has multiple state and local transit systems that serve its
residents, but no single resource that provides information on all of them. The team has been
tasked with creating a consolidated transit map, assessing transitssibdegy, and making

recommendations for improving transit access.

Anne Arundel County residents, city officials, and tourists will benefit from bridging the gap
between accessibility and mobility with a modern transportation map. Our final product will
provide users with an online, uséiendly, and interactive application. Thapplication will
visually integrate various transit systems to create an intermodal regional netmagk The
online map includes faares that help users discern route schedulestimatetheir locationin
relation to transit stops, and visualizinks to other regional transportation networks. This

consolidated map will be an invaluable resourcérémsit users in Anne Arundel County.

We also investigated somieansportation challengesvithin Anne Arundel County as it moves
towards a more comprehensive program. Though the current transportation network serves
many populated regins of the county, there are also areas with important amenities that lack
connectivity. These gaps and some potential remedies alsoaddressedin this report. This
analysis will aid planners and county officials as they approach transiportessues in the

future.

PALSUMMARYThe foremost goal of this project was to prepare a consolidated transit map for
Anne Arundel County. In completing this task, we were able to examine some of the underlying
data that structures the network. The scrutiny of the underlying data compelletb wseate
worker and population distribution maps with the transit network overlay. This visualization

allows us to make recommendations and see room for improvements.



Anne Arundel County is located just south of they of Baltimore in theSate of Maryland. It is

the home of the state capital, Annapolis. The county totals 558 square miles and the Chesapeake
Bay determines the majority of the eastern border of the county. Between 2010 and 2015, the
county saw its population grow by 4.9% amalv has a population of 564,19%About 77,400 of

residents are 65 years and older, and this number increased by 21.8% from 2010. Major
employers in the region include Fort George G. Meade, Northrop Grumman, the Anne Arundel
Medical Centerand the UnitedStates Naval Acadeniylhe Baltimore/Washington International

Thurgood Marshall Airport (BWI) serves as the major international transportation hub for the

(aty of Baltimore and is located in the northern region of the county. At the local level, the
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Commuter rail service as well as numerous bus networks.

Our primary subjecareas include:
1 ananalysis of transit accessibility to and fremployment centers
1 aninvestigation into whom the transit system serves

1 howbest to present the consolidated transit map.

At the core of this project are questions about the accessibility of transit services throughout
Anne Arundel County. By créag a consolidated transit map, we will be positioned to examine
population and employment characteristics as they relate to transit accessibility (at the Census
block group and tract levelsThemap will also visualize aceet local services and amenities,
which can be further analyzed to determirtee reach and effectiveness afounty transit

services We seek to answer the following questions:

1US CensaiQuickFacts, Anne Arundel County, 2015.
2Major Employers in Anne Arundel County, Maryland Department of Commerce.



1 With accessibility in mind, what are the strengths and weaknesses of each Anne Arundel
County transit system and what roles do they play in the network?

1 What services and amenities are most/least accessible? What are the impacts of those
findings?

1 What ae the opportunities and challengéise transit system may face in the future?

1 Overall, what recommendations can we make with respect to current and future service?

1 What data or information might be missing that would provide a more complete or more
accurate analysis?

1 How can a consolidated transit map most effectively be used to improve transit?

To analyze the existing transportation system, its regional context, and its level of accessibility,
ArcGIS Desktop 10.3.1, ArcGIS Online, and ESRI Web AppBuilder were used. The following list
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provideddata and regional context

strengths and weaknesses in current public transit system
population and employment distribution

transit accessibility to and from employment centers
accessibility to points of interest

walking accessibility to transit stops

mapping of key findings with points of interest and transit routes
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online application to search and view transit routes, stops and key destinations.

1 Consolidated transit map with all transit systems and various variables relateahtat

1 Locations of services and amenities throughout the county



1 Interactive consolidated transit map application hosted on ArcGIS Online (AGOL)
1 Concise analysis of the transit network

1 Basic recommendations to improve transit service

l'YyyS | Ndzy RSt / 2 dzsenvicéisidiveishlsgrs darnl chobss beivedilthe MARC
rail system or bus. MTA (Maryland Transit Authority), RTA (Regional Transit Authority) and the
City of Annapolis all contribute to th® 2 dzy Iug @e@sportation network The MARQGail
stations are mostly concentrated in the northern part of the county near Baltimore. A few stops
outside city limits provide service t0denton Georgetown, and Maryland City. In total thene

11 light rail stations in Anne Arundel County. RTA provides service to the northwestern part of
the county with stations in Maryland City, Severn, Fort Meade, and Glen Burnie. There are 26

RTA transit stops.

RTA serves specific regions within Marylamtluding Anne Arundel County, while the MTA

serves the entire state of Maryldn Analyzing the MTA bus stopsveals a dense network of

stops along Ritchie Highway, Maryland Route 2, and other roads connecting Baltonibre

Annapolis area in theeast by way of Glen Burnie and areas northeast of the Severn River.
Annapolis, theSi  §SQ&a OFLAGIEZ A& | YIF22N) LR LA FGA2Y
transit network has 238 bus stops of the total 414 transit stops in Anne Arundel County,
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Amenities

1 Airport: BWI is in the northern part of Anne Arundel County. The MARC line is the most
suitable means of transit to the airport from the northwestern parts of the county. Though
residents of Annapolis do not have direct accessMARC rail, theycan transfer from
Annapolis transit to MTA, then to MARC. Though not easy, it is still an option for residents

trying to reach the airporon public transportation. For the northwestern area of the county,



the RTA and MARC transportation networks follow similar routes and provide a convenient
option for BWI access.

Education There are 218 educational institutioms the county which include Ementary,
middle, and high schools, as well as private schools and libraries. Some are accessible by
MARGC Annapolis transit, RTA and MTA, depending orr theation, however educational
institutions in the south, central, and portions dfd east side of Anne Arundel County are

not accessible via transit

Government There are 95 municipal or government buildings in Anne Arundel County that
were included in this studyas they likely serve as employment hubs ahe location of

many county services. Payment centers, courts, and city, county, state and federal buildings
were includedThey are widely dispersed, and there is relatively good access in the northern
and eastern parts of the countyhough re@hing some may requireetwork transfers For
government buildings located in the eastern part of the county, the Annapolis bus transit
provides access.

Health There are 14 hospitals and health centers in the county. MARC, RTA, and MTA
provide service in the northern region of the counfyjhreeout of the 14 health centers in
Annapolis can be reached by local Annapolis transit or the MTA ser@eessville Medical
Center in the southern part of the countyacks connectivity to any existing transit network.
ParkandRde: There are 22 ParéandRide facilities in the countyand county transit
systems reach alS EOSLII 2y ST ¢ Ndar@Ri@eac N 1Oy & ysIh fthy IRMJIY 3
southern part of the countywhich isunderserved by transit.

Parks and Recreatioifhere arel32 parks and community recreation centers in the county.
Many of then are within reach of transit, however, with tlgeare widely spread out
throughout the countyandthere are a fair numbethat the transit network donot reach.

These areas are in the southeand central parts of the county and the eastern part of the
county along the Chesapeake Bayth of Annapolis. Driving seems to be the omgy of
getting to those dcations.

Shopping There are 138 shopping centers in the couaty all of themare easily accessible

by the existing transit network. The majorigyre in the northern part of the county and



around Annapolis. These areas have strong transit systeatprovide citizens a means of
transportation to the shopping centers and boost local economies.

ChurchesThere are 287 churches in the countyany of which are accessible using public

transit. There is far more access to churches using transit for residents in the northern part

of the county as well as in the city of Annapolis versus the central and southern portions of

the county.

To assist the county ilmproving transit access faesidents and visitorswe developed a web

applicationthat maps all transit systems available in the county. Data was first formatted and

symbolized in ArcGIS Desktop 10.3 before being published and hosted on ArcGIS Online as a

collection of feature services. The feature services were compiled into a WebMap, which was
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application is available using a web browser on a desktop computer or mobile device. Users

must have an ArcGIS Online account to access the application. The applatktves users to

view amap of the county transit systems and regional points of interest. It is designed to be

userfriendly and does not require any GIS experience or training for use.

Thesetools are availablen the application:

T

T
T
T

About:providesd F aA O AYTF2NXIFGA2Yy NBIFNRAYy3I GKS |
Basemap Switchechangesthe basemap on the application

Directions:accesgsdirections between addresses and/or locations indicated on the map
Near Me:highlights transitstops and points of interest within a determined distance from an
address or location indicated on the map

Layer Listturnsprovided layers on and off, and zosnto layers
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Consolidated Transit Network Map

This map shows all transit networks innEnArundel CountyMARC, RTA, MTA, and Annapolis
City transit. There is good, if limited, connectivity from Annapolis north toward Baltimore and
$Sald G261 NR t NAy OS DS 2 SdBwesteth dagaiobtise cautyw /
allow for easy connection to both Washington, D.C., and Baltimore. However, there are large
portions of the county without any transportation connectivity. South of Annapolis,
transportation service is minimal except faismall continuation of an MTA bus line in the far

southwest corner of the county.

Anne Arundel County, MD
Transit Networks
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Annapolis Transit Map
This map displays a consolidated transit map for the city of Annajpadisverine bus network

that connects the city tmeighboring communities and to the MTA route towddltimore. The



buses serve many amenities in Annapolis, including the SPCA Nature PrweBag, Ridge
Shopping Center, numerous schools, Annapolis Plaza, and theMdaine Corps Memorial

Stadium.

City of Annapolis, MD
Transit Networks
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Anne Arundel County Transit Networks with Workers

This map displays the number of workers per census tract with the county transit system

overlaid. The visualizatidmelpsdetermine if transit networks pass througiteas where workers

live. Ideally, public transportation would follothie tracts with more worker$o offer an

alternative to driving. With this in mind, the current transportation network serves the worker



population well denser tracts along U.S. Route 50 into Annapolisaards in the northern part
of the county have ample transit access.

Anne Arundel County, MD
Workers by Census Tract (2000)
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Anne Arundel County Transit Networks with Population

This map displays the populatiameachcensus tract by block group with the county
transportation network overlaid. The visualizatibalpsdetermine if transit networks pass
through areas with higher populati@. The current transportation networtoes pass throgh
populous and dense census tracts, especially in the northern part of the cquartycularlythe
tracts surrounding the MAR@GIl network. However, there isgap in the southern half of the

county. These tracts arealre high populations but no comprehensive access to transit other
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Anne Arundel County, MD

than the MTA bus route that cuts through the southwest corner of the county.

2014 Population by Block Group
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Anne Arundel County Heatmap: Schools
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are well served, as is Annapolut there is a high density of schools in the Fort Meade area

which is als@ service gap area. The county should aim tosjgl® more bus stops to facilitate

access.

Anne Arundel County, MD
Heatmap Schools
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Anne Arundel County Heatmap: Parks

On this map, red indicates a high density of parks and recreational spaces. The northern third of
0KS O2dzyeQa LI NJ& | yR NBONSE laré dothg/tiarfsit gagsl OS & | NX
around the Patuxent Research Refuge and t@xbeterminus of Maryland Route 214.

Anne Arundel County, MD
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Anne Arundel County Heatmap: Libraries
On this map, red indicates a high density of libraries. The cOyadpulous regions have transit
access tdibraries. There are some gaps near Deale and Woods Landing, but overall the county

transit doesserve the more densely populated regions.

Anne Arundel County, MD
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Anne Arundel County HeatmapZhurches
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transportation néwork serves this amenity well.

Anne Arundel County, MD
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Anne Arundel County Heatmagospitals and Health Centers
On thismap, red indicates major hospitals and health cent@itse medical hubs around Glen
Burnie and Annag are well served by transit.

Anne Arundel County, MD
Heatmap - Hospitals and Health Centers
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Anne Arundel County Employment Cente&knnapolis

Annapolis has excellent transitcessibility in and outside of the Annapolis. The bus lines cover a
substantial portion of the city including areas separated from the employment center by the
south river. Additionally, MTA buses connect communities north of the Severn River to

downtown.

Anne Arundel County, MD
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Anne Arundel County Employment Centdfort Meade
The Fort Meade employment center has the weakest transit access based on the services the
team was asked to examine. However, the MeadeRide partnership operates several shuttle
services that connect commuters at locations inside the employment center fRQvEil
stations, BWI, and other parts of Maryland via the Intercounty Connéctor.
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Anne Arundel County Employment Centerinthicum Heights
The Linthicum Heights employment center is fairly well served by MTA buses and nearby MARC

rail stations. The entire area is within one mile of a transit station and substantial amounts of the

area are within quartemile and haHmile of transit.
Anne Arundel County, MD
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To visualize how many people in the county haeelestrian access to public transit, buffers
around bus and rail stops were created. According to reseanolt walking trips ar@o longer
than one milet Maps were created showinguarter-, half and onemile walkableradii to public
transit stopsh ¥ G KS /[ 2 dzy @@4QLA0,8R22ped0kE) livé WitBirya quartenile from
bus or rail stops, 42% (230,890 people) within a-halé, and 77% (425,191 people) within one
mile of public transit. Tése percentages were reached usstgpightline measires ofdistance

which do not control for road detours and edé-sacs.

There are some large portions of the county with low access to public transit. These include

areas south and north of Annapolis, the southern region of the county, and central parts of the

county that fall between MTA and RTA bus transit routes. Areaslavijle concentrations of

workers are better covered by public transit routes. The main employment centers, Fort Meade,
Lithicum Heights, BWI, Glen Burnie, have at least one transit stop within walking distance. The

density of transit stops and routes isnan the countywhichONBS I 1 S&4 G KS LINRo6f SY
I 00Saaé¢ F2NI SYLX 28SNE® 2A0K fAYAGSR FoAftAGe Gz
instead of public transit. Furthermore, having transit access to employment centers, but not

access to residences results in poor transit connectigitgd systems cannot be used to their full

potential. Improving walkable access to transit from residences shouifdieus for the County.

For further analysis, maps with these buffers ar@wnbelow.

4 Akar & Clifton, 2009, Nelson, Foley, O'gorman, Moyna & Woods, 2008
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Anne Arundel County, MD
Transit Euclidean Distance Buffers and Park & Rides
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After a full analysis, the following recommeatans were determined:

1 Expandhe existing transit system to the southern and central portions of the county, with a
particular need in the south.

T LYLINR @S S E A &apsby ékteridihg basiroutesiclbbs®réto main employment
centers.

1 Provide riders access to a cmlidated transit map to assist in navigation and transit
awareness.

1 Improve walking access to transit stops from residences and points of interest.

1 Promote walking to transit sto@® encourage transit ues especially for those living within a

half-mile of transit stops.

1 Straightline Euclidian distances are not completely accurate due to possible detours and
culde-sacgthat limit or increa® accessibility, depending on the situation.

1 Even ifwalkable access to a transit stop exists, proper connectismsh as sidewalks, may
not be available. Such data was not available for analysis, nor did time permit such an
analysis for this report.

1 There is adck d dataabouttraffic and transit schedulesnd so,could not be included in the
analysis.

1 Themapsof population and worker densities are approximations.

1 The land area calculations are basedeaich feature boundary, which includes water
features in addition to land, thus inflating the area of each feature.

1 The &hck of data aboubther countytransit servicesuch as MeadeRigdémits the sharing of

transit-related data to transit users
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1 Assess how many residents are within walkable distances from transit stops, by creating
buffers usinghe road networkrather than straightine measurements

1 Determine number of workers in main employment centers and wherg thveto create
journeymaps and better understand where connection gaps exist.

1 Analyze transit schedules to further assess transit connectivityaandssibility.
1 Locate potential barriers and accessibility gaps between pedestrian routes to t@ansit

prioritize wherepedestrian routes can bienproved and expaned.

Iryna Bondarenko:raalysisyecommendations, presentations, GIS mapping
Jennifer Hopkins: GIS mapping, AGOL functionality, application development
James Hull:raalysis, lead final report, preliminary GIS mapping

Davd Lipscomb: malysis, recommendations, presentations, lgatb mapping

Abidemi Olafusi:acommendations, analysis, presentations, overview of results
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Anne Arundel County, MD
Transit Networks - Baltimore Suburbs
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Anne Arundel County, MD
All Transit Stations - Euclidean Distance Buffers
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Anne Arundel County, MD
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Anne Arundel County, MD
Employment Center - Annapolis
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Anne Arundel County, MD
Employment Center - Fort Meade
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Anne Arundel County, MD
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