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Key Choices
In the fall of 2015, JWA conducted a review of 

AC Transit’s peers, with respect to their transit 

map decisions, designs and practices. This 

involved a survey of public materials from 16 

peer agencies, and phone interviews with staff 

members at six agencies.

As a result of this peer review, we have identified 
a set of key choices that are the most important 

and, often, the most difficult to make before 
redesigning a transit map. These choices are 

about more than just design, and relate to the 

role of the map in a transit agency’s public infor-

mation system and to the overall goals of transit 

service. 

None of these choices can be made without an 

awareness of the others. They are related to one 

another, and to lesser choices. However, in order 

to prepare AC Transit staff to make decisions 

about future transit information and transit maps, 

we have teased them apart into the following:

• What is the role of the map in the public 

information system?

• If distinctions among services are shown on 

the map, what are they, and why show those 

distinctions and not others?

• How should detail and accuracy be traded-

off against clarity and ease-of-use?

• Should other agencies’ services be shown? 

How?

• How should maps be published and 

distributed?

Each of these key choices is described below, 

with illustrative examples from peer agencies. 

Additional choices, and technical best practices, 

are summarized in later sections.

Key Choice: What is the 
role of the map in the 
public information system?
The basic question that most large transit agen-

cies wrestle with, when redesigning their maps, is 

“What is the role of this map in our information 
system? What job are we hoping this map will do 
for us, among our riders and the public?”

There is a wide range of potential answers to this 

question:

• A map can serve as a trip-planning aid, 

showing people enough information that at 

the moment when they want to plan a trip, 

they can tell from the map how to make it.

• A map can create awareness of the transit 

network’s usefulness for travel among 

certain places. 

• A map can serve as an internal reference 

for an agency, showing routing and opera-

tional details that staff need to do their jobs 

(including answering customer questions).

• A map can provide non-transit information 

that people need as they are beginning or 

ending their transit trips. For example, a 

system map or a map at a station may show 

points of interest, street names, bike parking 

or parks, to help people find their way to 
those places. 

• A map can serve a political and PR purpose, 

showing that a certain value is delivered 

to certain groups of people or geographic 

areas.

• A map can communicate a transit agency’s 

priorities and commitments to people 

making siting, land use or development deci-

sions. To this end, it can show planned future 

services as well as existing service. 

Of course, a map can do more than one of these 

jobs at once. In our review, however, we heard 
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from peer agency staff that past attempts to 

emphasize too many of these purposes at once 

resulted in frustration and disappointment with 

the product. Agencies that focused on just one 

or two purposes in the most recent redesign of 

their maps - in particularly, TransLink, WMATA, 

SFMTA and TriMet - have expressed satisfaction 

with the results.

Some of these purposes trigger certain design 

considerations, and difficult decisions, which we 
describe briefly in this chapter and in chapter 2.

Trip planning vs network awareness
There is a real but subtle distinction between 

two of these purposes. We have split them into:

Trip planning, which describes when a person 

discovers that they need to make a trip among 

known locations. They then seek out information 

on how to travel between those locations. They 

might pick out those locations on a map, and see 

which lines go between them. Or they might ask 

a trip planning app, or a person, for directions. 

Network awareness, which describes general 

knowledge that a person holds about the transit 

system and how it relates to their life. Trip plan-

ning is analogous to traveling based on left-right 

directions, while network awareness is like having 

some sort of map of your city in your head. Most 

people use a mixture of these, but network 

awareness is the only way to have a general 

sense of how to get around a city. 

People may not grow their network awareness 

deliberately, but rather come by it casually over 

time, after being passively exposed to informa-

tion about the transit system. Physical cues (such 

as bus stops, buses, rail stations or tracks) can 

contribute to network awareness. An agency’s 

maps can contribute to network awareness, 

allowing a person to discover transit service in 

places they care about. 

A system map designed to grow network aware-

ness will inform people’s short- and long-term 

travel decisions (such as where to meet someone 

for coffee tomorrow, or look for a job, or invest 

in property) and allows what one peer described 

as “discovery.” This is different from the type of 

awareness that a trip planning app delivers. 

A trip planner answers the question, “How do I 
get from here to there?” In order to gain aware-

ness from a trip planner, a person must first have 
a certain trip in mind. A map can answer the 

broader question, “How much of my city is easily 
accessible to me?” A map can also build some-

one’s awareness before they even think to ask a 

question. 

Internal reference
Many transit agencies’ first system maps were 
designed for staff use, and simply released to the 

public. Small agencies are more likely to continue 

this tradition than large agencies. Today, these 

maps tend to be published from GIS software, 

with little modification. They show details that 
are very relevant to operational staff, but less 

relevant (or totally irrelevant) to the public. 

In the distant past, some transit system maps 

color-coded bus lines based on the garage that 

they came out of. While that service feature is 

obviously completely irrelevant to riders, there 

are a number of features that may have minor 

relevance to riders, or relevance to a very small 

number of riders, but are very relevant to staff 

and are therefore included on the map. 

These features can include:

• the turnaround at the end of a route; 

• precise lines showing circulation within 

transit centers; 

• the vehicle size (big buses vs little buses) or 

type (streetcars vs buses); 

• garage locations; or 

• routing on freeway ramps or other roads 

without stops. 
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These details may be in GIS shapes for each 

route, and are therefore included de facto 

in public-facing maps. Some of this detail is 

included in the Minneapolis Metro system map, 

shown in Figure 1.

In regions where service areas overlap, and fares 

are well-integrated, one could even argue that 

information about which agency is operating a 

transit route is more relevant to agency staff than 

to riders!  

A system map may also be used by customer 

service staff. Interactive maps and GIS tools have 

the potential to eliminate the need for printed 

maps to serve this purpose. Maps that can be 

zoomed and panned, with layers turned on or 

off, can be an effective way for well-trained 

customer service staff to identify a customer’s 

situation and options, and then to identify 

details. 

Non-service information

Large transit agencies often maintain a “suite” of 

map products - not just a single system map, but 

maps whose scale and design are customized 

to different settings, such as stations, bus stops, 

trip planners and printed flyers. This suite often 
includes a station- or stop-area map that details 

the area within walking distance of that particular 

station or stop. 

Aside from this specific map-product, which is 
designed for specific locations, there is a larger 
question of whether a system map’s purpose 

is to help people make the non-transit parts of 

their trips. Or even to aid trips that don’t include 

transit at all. For example, a transit system map 

might include:

• Lines indicating every street, major and 

minor

• Name labels for every street, or only certain 

streets

• Carpool or HOT lanes on freeways (as in 

VTA’s system map, in Figure 3)

• Location of car or bike parking, at or away 

from transit stations

• Freeways and railroads

• Points of interest, such as universities, 

medical centers, shopping malls, parks, etc.

• Waterways

These layers of information can help people 

make a walking, cycling or driving trip to or 

from transit, or even to make a trip that doesn’t 

involve transit. 

There is another map design decision that relates 

to this purpose, and that is whether to show 

distances in constant proportion, or to sacrifice 
that type of accuracy in pursuit of some other 

purpose. Showing distance in constant propor-

tion, and also showing more information about 

streets, makes a map a more reliable reference 

for walking, biking or driving. 

Figure 1: In the Minneapolis Metro system 
map, every little turn made by bus routes is 
drawn. Only in certain cases is this likely to 
help customers determine where to board a 
bus, though it may help staff as an operational 
reference.  
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Finally, non-service information on the map 

- like all other additions of detail - can contrib-

ute to “crowding” and “information overload.” 

Decisions about how much transit and non-tran-

sit information to include on a map will bump up 

against this trade-off.

Political and public relations
A minor consideration among some of the peer 

agencies we reviewed is how the system map 

makes service allocation look to the public or 

decision-makers, in a political or social context:

• Does the map show service to all 

neighborhoods? 

• Are differences among neighborhoods in 

service quality - related to speed, vehicle 

technology, frequency, span, or parking - 

made more or less obvious by the map? 

• Are politically-important buildings, busi-

nesses, organizations and neighborhoods 

labeled (if they want to be) or not labeled (if 

they don’t)? 

• Is there service in each member county, city 

or district?

No agency holds this as a major purpose of 

their map, but it was hinted at in some of our 

interviews, and it is surely an important but 

softly-spoken consideration at many agencies.  

Figure 2: San Jose VTA shows ample non-transit 
elements on its system map: freeways, HOT 
lanes (highlighted in pale orange), all public 
streets (even cul de sacs), and all greenspaces 
(no matter how small). 

Figure 3: Unlike VTA, Lane Transit District 
includes very little non-transit information on its 
system map - no streets that don’t have a transit 
line on them, no freeways, no trails, no parks, 
and only the most important points of interest. 
In the background, the river that bisects the 
service area is barely visible. 



J A R R E T T  W A L K E R  +   A S S O C I A T E S | 9AC Transit
Map Assessment  Report

KE
Y 

CH
O

IC
ES

J A R R E T T  W A L K E R  +   A S S O C I A T E S | 9

A map that makes certain service features visible 

will probably reveal differences that were once 

invisible to decision-makers. In fact, even transit 

service planners may be affected by such a 

change. A few years ago, SFMTA was simulta-

neously redesigning its map and working on 

its Transit Effectiveness Project (a network and 

service redesign process). Early drafts of the 

new map were shown to service planners, and 

drew their attention to now-visible differences 

in service allocation to different places. The 

planners prepared more thoughtful and well-

grounded explanations for those differences 

than they might have, had the map not made the 

differences so obvious.

We can imagine that an agency whose overriding 

goal (stated or unstated) is to prevent accusa-

tions of unfairness from reaching its board would 

be much more comfortable publishing a system 

map that shows every transit route as equivalent, 

than one that reveals differences in transit useful-

ness or quality across neighborhoods. This may 

be particularly true in smaller transit systems 

where ridership is low and lifeline coverage to all 

places is important.

Agencies may also decide how prominently to 

show certain services based - consciously or 

unconsciously - on who would find them useful. 
The most common example of this is to show 

peak commuter express routes very prominently, 

because decision-makers can imagine them-

selves riding those routes. Alternately, there may 

be a principle at work that the more “choice” a 

rider is, the less effort they’ll put into figuring out 
the transit map. Thus the louder the map must 

announce certain services specifically to them. 
Whatever the thinking behind it, many agencies 

do show their peak-only suburb-to-city com-

muter expresses in prominent colors and lines, 

as can be noticed (in bright red lines) in VTA’s 

system map in Figure 3.

Political boundaries - such as county or city 

lines - are often included on transit maps. These 

may be useful to help people orient, or to show 

where an agency’s service area ends (as in Figure 

4), or to make a more subtle point about the 

way service is allocated in a among the different 

political territories. They may also be included 

automatically, if the underlying background 

basemap includes such information.

Transit agency priorities
A transit agency may have future investment and 

development priorities, or current preoccupa-

tions, that affect the design of the map.

Most obviously, if an agency is planning a major 

capital investment - such as a light rail line - staff 

may decide to include the future line on maps 

Figure 4: Miami-Dade Transit makes the county boundary extremely clear on the agency’s system map, 
perhaps so that there are no questions about why route 99 does not go just a bit farther north.
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before it is usable by riders. BART maps, for 

example, usually show intended extensions as 

well as the existing system, at the expense of 

introducing complexity that is not helpful to 

someone traveling today.  

More subtly, a transit agency may send signals 

about the priority and permanence of services 

through the design of the map. Capital invest-

ments in infrastructure like light rail lines and 

stations normally come with a long-term commit-

ment to high levels of service. Agencies may also 

have a long-term commitment to high service 

levels on other routes, and these can be made 

visible on maps. 

A map designed to show future priorities, and 

service permanence, could inform people’s 

decisions about where to locate a business, 

make a home, or develop property. Map design 

decisions would not just be based on where 

transit service is today, but also where service 

is planned for the future, and where the agency 

feels confident that useful service will operate 
for a very long time. In some systems, this set of 

routes might look very similar to the “frequent 

network,” or the “owl network,” or the light rail 

system. 

If future priorities and permanence are conveyed 

by a transit map, it can be a great tool for transit 

agencies’ partners in city building: 

• a housing authority has a better sense of 

where to locate low-income housing; 

• a land use planner knows where to put 

higher-density uses; and 

• a developer knows what parcels are truly 

transit-oriented, and will be for decades to 

come.

King County Metro’s system map calls out a 

future streetcar line in downtown Seattle, using 

a unique pale-pink badge, and a magenta note 

indicating when the line will be completed. This 

future streetcar is one of the most visible mark-

ings in the downtown area (and the competition 

is fierce!). 

(In the cacophony of symbols, colors, lines and 

words on the King County map, places where 

ORCA cards can be purchased or given added-

value feature very prominently. This may reflect 
a current preoccupation with ORCA, due to 

difficulties Metro has had in making the new 
farecard widely accessible to riders. It may be 

that as ORCA difficulties are solved with time, 
this particular purpose of the system map is 

dropped, and one element of the cacophony can 

be eliminated.)

Figure 5: King County Metro’s system map 
calls out, in unique bright pink text, a future 
Seattle streetcar line (“late 2015”), and places 
to purchase ORCA cards, among many other 
things.
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Key Choice: What 
distinctions should be 
shown among services, and 
why?
Most transit system maps make some distinction 

among transit services, rather than show all of 

them as equivalent. The major variations among 

AC Transit’s peer’s maps arise from this choice: 

Which distinctions should be made visible?

The table below lists some of the service char-

acteristics that are often given the highest level 

of visibility on a map, with the brightest-colored, 

widest, or most permanent-looking lines. 

Communicating all of these distinctions in a 

single system map is all but impossible in a 

network as complex as AC Transit’s. Based on 

our interviews with peer agencies, it seems 

that one key to success and satisfaction in map 

design is deciding which of these distinctions to 

emphasize over others, not only in map design 

but also in the labeling of services in other 

contexts.

When an agency delivers these service charac-

teristics consistently within each service category 

or label, the system’s complexity is reduced, 

and the map designer’s challenge is smaller.  For 

example, if all light rail lines run frequently, then 

there is no need to indicate different frequen-

cies for different light rail lines. If all frequent bus 

routes run long daily spans, seven days a week, 

there is no need to indicate different spans of 

service among frequent bus routes. 

DISTINGUISHING INDIVIDUAL ROUTES

One of the most common requirements put on 

transit maps is that readers be able to under-

stand not just what routes are on a street in 

a given place, but where each route goes. In 

recent history, this has been accomplished by 

assigning each route a unique color, so that it 

can be distinguished from other lines on the 

map.

Assigning a unique color to every route is 

easy for small systems, but in large or complex 

systems, with many different overlapping routes, 

the array of colors can become dizzying, as 

in Miami (shown in Figure 6) and Minneapolis 

(shown in Figure 1).

Also, crucially, using color to distinguish neigh-

boring routes means that color is not available 

to distinguish service characteristics. Color is 

an extremely impactful design motif, in any 

context. The human eye and brain are very sensi-

tive to color, more so than to shapes, letters or 

numbers.  

In addition, it is almost impossible for color to 

avoid suggesting some kind of hierarchy. Some 

colors grab attention more than others, and they 

send signals through qualities like “tempera-

ture.” Hot colors like red can convey excitement 

or danger, while cool colors like blue can mean 

either calm or unimportant. 

These intrinsic emotional impacts of color can be 

misleading if the real intention is to convey that a 

Service characteristic Commonly associated with...

Reliability Dedicated ROW; most rail; busways; frequency

Speed Dedicated ROW; most rail; busways; freeways; HOT lanes; “Limited” or “Rapid” 

services

Interesting vehicles Streetcars; cable cars; light rail; heavy rail

High frequency “Frequent Network” or “Rapid” routes; light rail

Long span “Frequent Network” or “Rapid” routes; light rail; “Owl” routes

Widely-spaced stops Light rail; heavy rail; BRT; “Rapid” or “Limited” services
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collection of different colored routes are more or 

less equal, and that they’re all working together. 

If color is used to differentiate routes that 

are near one another on the map, then less-

impactful motifs must be used to differentiate 

everything else. For example, Miami-Dade 

Transit uses thick orange and green lines to show 

their Metrorail system (as shown in Figure 6), but 

these thicker lines get lost in the array of colors. 

Advances in both desktop publishing software 

and in map design thinking have made it easier 

to show nearby, parallel and intersecting lines 

clearly on a map, so that a person could follow 

a single route across the map without losing it 

among other routes. Thus the emerging best 

practice among large transit agencies is that 

color needn’t be put into service of distinguish-

ing nearby routes, and can instead be used to 

show other distinctions. 

WMATA’s system map (redesigned in 2012) uses 

a limited set of colors to differentiate among 

rail and bus services of different frequencies. 

Five different colors (red, dark blue, light blue, 

grey and black) represent five different types of 
service. This leaves the rest of the color spec-

trum available for differentiating something else, 

and WMATA has used it to show services run by 

other agencies - yellow, brown and green lines 

show buses run by the city and by neighboring 

counties (as shown in Figure 7).

Portland’s TriMet recently updated its system 

map, and moved away from using rainbow colors 

for bus lines. However, TriMet didn’t switch to 

Figure 6: On the Miami-Dade Transit system map, certain colors are used for light rail lines (orange and 
green) but they are hard to notice in the large array of colors used for all other transit services.

Figure 7: WMATA’s system map uses a limited 
palette for WMATA bus services, and another 
three colors for services run by neighboring 
agencies.
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using colors to distinguish span, frequency or 

other service characteristics, TriMet now uses 

colors just to show different light rail lines (each 

rail line is branded with a primary color). All 

bus routes are shown in the same color, blue. 

Line width and darkness make the frequent bus 

network visible. 

The need for rainbow colors to distinguish adja-

cent or intersecting bus lines relates somewhat 

to service design. In places where many routes 

converge, but follow slightly different paths, it is 

harder for a person to recognize and trace those 

paths on a map, and notice if their bus route 

doesn’t go where they expect. 

On the other hand, in places where many 

routes converge, follow major roads and serve 

the same set of stops, every route needn’t be 

drawn as unique. In the map inset shown in 

Figure 8, transit routes converge on the UC San 

Diego medical center from all over the county, 

but nearly every one follows a unique path 

through the area. This means that each route 

must be drawn as unique, so that people know 

exactly where it goes, and using rainbow colors 

distinguishes the lines from one another. The 

complexity designed into the service translates 

into complexity on the map. (And, often, such 

service complexity arises from features of the 

built environment, such as disconnected or 

unwalkable streets.)

If a rainbow of colors is not used to distinguish 

nearby lines from one another, and can instead 

be used to show some other distinction, the 

question then arises, Which distinctions are most 
important to show on a map?

DISTINGUISHING SERVICE FREQUENCY AND SPAN

There is a growing awareness in the transit 

industry that ridership arises from usefulness, 

and usefulness arises when transit is available 

not just where we want to go but also when we 

want to go. Thus frequency and span are becom-

ing important service characteristics for transit 

planners, decision makers, and stakeholders. 

(For more about why frequency matters, see 

Figure 8: TriMet’s system map uses line width 
and darkness to show the frequencies and 
spans of bus routes. Frequent routes are 
darkest, and peak-only routes are in thin, light, 
dashed lines.  

Figure 9: Drawing every route in a unique colors 
helps distinguish services where their routing is 
tight and complex, as around the UC San Diego 
medical complex.
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“Frequent Network maps” on page 34.)

For this reason, many agencies choose to show 

distinctions of either frequency or span (or both) 

on system maps. Doing so is easier when an 

agency’s overall service labeling is based on 

frequency and span, and this relates to service 

planning philosophies. 

For example, if an agency divides its services 

into “Express,” “Local,” and “Neighborhood” 

but each label includes a mix of routes with dif-

ferent frequencies and spans, the translation into 

a classification system on the map is difficult. 
The “Local” service label could theoretically be 

divided into numerous sub-labels that are peak-

only vs all day, weekday vs weekend, Saturday 

vs. Sunday, evening vs. late night, and more. 

Faced with such complexity, a map designer 

would have to choose between creating a diz-

zying, complex map and creating an inaccurate, 

unhelpful map. 

If an agency already groups its services with 

some relation to frequency and span, this choice 

becomes much easier. For example, Portland’s 

TriMet has a set of bus routes that they brand 

and market as the “Frequent Network,” on which 

they maintain the bus network’s highest frequen-

cies and longest spans. Thus when mapping bus 

routes, they needn’t choose between making 

distinctions of frequency visible, or distinctions 

of span visible. One category of service consis-

tently offers the highest-levels of service in both 

respects. 

In a predominantly gridded network, like 

Portland’s, most major streets are served by a 

single route. This means that indicating the fre-

quency of each route almost always conveys the 

frequency on the street, as at top in Figure 10.

In some networks (particularly radial networks, 

or networks with many bottlenecks) frequency is 

provided not by a single route but by a combina-

tion of routes overlapping one another. TransLink 

uses an orange overlay to highlight streets on 

which one or more local buses create frequent 

Figure 10: TransLink in Vancouver (middle) and 
TriMet in Portland (top and bottom) use two 
different techniques to show bus frequency.
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service, as shown in the middle of Figure 10. 

Because TriMet uses line weight and darkness to 

highlight those routes that offer frequent service, 

branching that divides frequency can be handled 

elegantly: infrequent routes in thinner, lighter 

lines can be shown as combining into a thicker, 

darker line that represents their added frequen-

cies (as shown at the bottom of Figure 10).

Whether to run a grid or a radial network, and 

how much to overlap routes as they approach 

bottlenecks or downtown...these are network 

design decisions that affect map design 

decisions. Whether to design and name the infre-

quent branches off a frequent corridor as unique 

routes, with unique names, or as branches of 

a frequent route with a single name...this is a 

service design decision that affects map design 

decisions. 

As with many mapmaking challenges, how to 

show frequency - and whether it’s even feasible 

to show frequency, among all the other service 

distinctions - will depend on network and service 

planning and labeling decisions. 

DISTINGUISHING VEHICLE TYPE, RIGHT-OF-WAY

Because TriMet runs its light rail lines at high 

frequencies, for long spans, that service type can 

be shown using a single type of line (though in 

different colors for each line, because of label-

ing decisions). Conveying service information 

(frequency and span) along with technology 

information (type of vehicle and ROW), without 

added complexity, became more difficult when 
TriMet opened a weekday-peak-only heavy rail 

line between two suburbs. 

In designing their map products, TransLink and 

LA Metro each made certain decisions to set 

aside vehicle type distinctions, and focus on 

right-of-way and its reliability implications. 

TransLink shows its “B-Line” bus lines (they are 

frequent and fast, with wide stop spacing and 

signal priority) in the same weight and bright-

ness as its SkyTrain lines (as shown in the map 

legend in Figure 11). Thus frequency, speed 

Figure 11: TransLink’s map shows B-Line buses 
in a thick orange line, similar to SkyTrain light rail 
lines (at top). It also highlights streets in orange 
when local buses provide frequent transit there 
(at bottom).
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and reliability, which B-Lines and SkyTrains 

have in common, take precedence over vehicle 

technology. 

(The orange color associated with B-Line buses 

is also applied, lightly, to local frequent bus cor-

ridors, as shown at the bottom of Figure 11.)

LA Metro made a similar choice with regards to 

its BRT lines, which are shown with the same line-

weight and similar station symbols as rail lines. 

At the top of Figure 12, the Orange Line BRT is 

shown connecting with the subway, in red, at 

North Hollywood. The Orange Line also appears 

on Metro’s rail map (called “Go Metro,” in the 

middle of Figure 12), along with the Silver Line. 

The Orange and Silver lines both run in dedi-

cated busways. The vehicle distinction (and the 

above- vs. below-ground distinction) is less 

prominent than distinctions of speed and reliabil-

ity, within which BRT has more in common with 

rail than it does with local buses. 

Figure 12: LA Metro’s BRT lines are shown in 
a similar manner as rail lines, based on their 
similar levels of speed, frequency and reliability. 
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Distinguishing among transit vehicles is par-

ticularly difficult in downtowns, where light rail, 
commuter rail, interstate rail and bus, streetcars, 

articulated buses, circulators, shuttles, historic 

streetcars and more tend to come together.  

Showing all of these distinctions into a small 

space results in a very crowded downtown in the 

King County Metro system map (as shown earlier, 

in Figure 5 on page 10).

San Francisco MTA shows the same plethora 

of vehicles as King County, but using just four 

colors: blue, red, gold and grey. To make this 

possible, some differences between vehicles 

were collapsed into larger categories: 

• CalTrain and BART are shown in the same 

grey line; 

• Historic cable cars and streetcars are both 

shown in gold; 

• Metro (rail) and Rapid (bus) lines are the 

same color, though they use different vehi-

cles and rights-of-way;

• A number of limited-use services (such as 

expresses and shuttles) are shown quietly, in 

blue, rather than in their own unique colors. 

DISTINGUISHING ROUTE ORIGIN AND DESTINATION

Some transit agencies choose to show distinc-

tions among routes based on where they go. 

The Richmond, VA, system map, shown in Figure 

13 on page 19, uses line width to indicate 

weekday service frequency. Color is used to 

show which neighborhood a bus line connects to 

downtown. 

This is no longer considered best practice, 

because with good map design (and good 

service design) the places a route serves should 

be easy to discover on a map, without color-

coding. Colors or motifs that might have been 

used to show where a route goes can instead be 

used to show something that a person couldn’t 
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possibly discover from the route’s line alone. 

Also, this color-by-neighborhood scheme pre-

sumes an entirely radial system, in which every 

route goes from Downtown to Neighborhood 

X. As Richmond’s travel demand patterns grow 

away from downtown, to the everywhere-to-

everywhere patterns seen in most regions, 

crosstown routes become more important, but 

harder to color-code.

However, Richmond’s use of color does make 

it easier to see, in the downtown inset (shown 

in Figure 14), where there are concentrations of 

service to a given quadrant. 

Figure 13: On the Richmond, Virginia, system map, lines are color coded based on where they go, 
though where a line goes should be easily discoverable on a well-designed transit map, without 
color-coding.

Figure 14: Coloring transit lines based on where 
they go does help show where, in downtown, 
service to one’s neighborhood departs from.
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SamTrans uses color to distinguish between 

routes based on where they go (the legend and 

an excerpt of the SamTrans system map are 

shown in Figure 15). 

Routes are color-coded based on whether they 

go to BART, or CalTrain, or both; whether they 

only run on school days; whether they are in the 

Coastside area; and whether they go to Pacifica 
or San Carlos. The emphasis on connections to 

BART and CalTrain and on school-days suggests 

that SamTrans thinks of their customers as either 

coming by rail, or riding to school. 

Finally, some network maps color-code routes 

based on whether they go to downtown, cross-

town, or in a loop (large or small).

Figure 15: SamTrans routes are color coded based on where they go - CalTrain, BART, the Coastside, 
and other places. This approach assumes that each route only goes to one of these places (or a special 
color is needed for combinations, such as dark green for routes that go to both BART and CalTrain).
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Key Choice: How should 
detail and accuracy be 
traded-off against clarity 
and ease-of-use?
The human eye and brain are capable of very 

wide breadth and very deep detail at the same 

time - so a printed map can be large and also 

detailed. But when maps are displayed on 

screens (which have lower resolution than paper), 

and especially on small screens (like smart-

phones, or small map windows in trip planners) 

breadth and depth cannot be achieved simul-

taneously. One must be sacrificed for the other. 
This problem is even bigger for large systems 

(like LA Metro or WMATA), and for long systems 

(like AC Transit and Golden Gate). 

When detail and accuracy are prioritized too 

much over ease-of-use, one potential outcome 

is that nobody looks at the map. This is what 

WMATA found, four years ago, when they exam-

ined their website page-view data, reviewed 

customer service requests, and conducted focus 

groups. They concluded that the complexity of 

their old map was preventing many people from 

taking advantage of the detail and accuracy it 

contained. Thus WMATA decided to sacrifice 
some detail, and some accuracy, in order to 

create a map that would be useful. This seemed 

especially urgent as WMATA customers began, 

more and more, to look for map information on 

small digital screens, rather than on desktop 

computers or on paper.

As mentioned above, mapping a transit network 

so that it appears simple and easy-to-use can 

only be done if it is actually simple and easy-

to-use. Complex transit systems will force map 

designers to make an unfortunate choice: 

1. Either leave off information that a large 

number of people will find very integral to a 

Figure 16: The Washington, DC, system map from 2011 (at left) shows lots of detail, and draws 
background and foreground features at similar intensities. The 2013 map (at right) reduces detail and 
complexity, and also presents a clearer hierarchy of information, so that some information is visible from 
very far away or with only a quick glance, while other information is discoverable in the background.
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transit service’s usefulness, or

2. Make a map that is so complex most 

people won’t succeed in reading it.

In highly complex networks, there are simply 

more unique routes that will cross one another, 

run parallel with one another, and compete 

with one another for space and attention on a 

map and in a legend. In transit network plan-

ning, complexity tends to arise from years of 

complaints and requests by small numbers of 

people, rather than from the desires of much 

larger numbers of (mostly silent) people. When 

this complexity is transferred to a map, the map 

is essentially showing information that is useful 

to very small numbers of people, at the cost 

of information that is useful to vast numbers of 

people. 

When WMATA redesigned its map, one explicit 

goal was to reduce complexity in order to 

increase map “viewership.” In Figure 16, the area 

around the Tenleytown station can be contrasted 

between 2011 (at left) and 2015. 

It is clear from this side-by-side comparison that 

maps are not to the same scale. In fact, the 2015 

map is diagrammatic, rather than geographi-

cally accurate, and it does not show distances 

consistently. The consequences of this choice are 

discussed in the second chapter, below. 

The 2015 WMATA map also does not show every 

line that every bus travels (such as in the blocks 

just north of the Tenleytown station, or around 

Friendship Heights). Also missing are the dark 

blue “express” labels along a single express 

route (the 37), minor parks, neighborhood names 

and, crucially, local streets. Without local streets, 

and without being drawn to scale, the new dia-

grammatic WMATA map isn’t nearly as helpful for 

non-transit travel (such as walking or bicycling) as 

the old one. 

WMATA made the deliberate choice to remove 

this detail, knowing that some people would miss 

it, because the agency expects a much larger 

number of people to engage with a simpler, 

easier-to-use map.  Yet the new map doesn’t just 

show less information; it also presents informa-

tion hierarchically, so that readers can choose 

different “altitudes” at which to examine the 

map, and thereby choose how much detail they 

experience.
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Key Choice: Should other 
agencies’ services be 
shown? If so, how?
In a region like the Bay Area, where multiple 

agencies provide overlapping services in many 

places, transit agency maps have the additional 

challenge of communicating how passengers can 

connect to other services to travel across service 

area boundaries. 

The most common method of dealing with this 

issue is simply to show the other providers’ 

routes using one line type and color. 

LA Metro has the most extensive example of 

this – its countywide service area encompasses 

more than 80 small cities that each operate their 

own transit services. On the LA Metro system 

map, the other providers’ routes are shown in 

a dashed grey line. (LA Metro couldn’t possibly 

show each neighboring system in a different 

color, as WMATA does, because there are so 

many of them.) The only way to determine which 

agency is operating the route is to decode the 

route label, which is contains an agency prefix 
and that agency’s own number for the route. A 

table on the system map, alongside Metro bus 

frequency tables, decodes the other agency 

initials. 

(In Figure 17, dashed grey lines in the back-

ground indicate other agencies’ 

routes. The label “SC757,” in the 

center at top, stands for Santa 

Clarita’s route 757.)

The smaller cities within LA 

County take different approaches 

- some show LA Metro’s network 

prominently, and their own along-

side it. Others focus on their own 

network. 

Figure 17: In LA Metro’s map, other agencies’ services are all shown 
in dashed grey lines.
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Santa Monica shows only LA Metro Rail Lines 

(and future rail lines). Santa Monica’s map 

manages to look quite simple, despite showing 

every route in a different color, and many local 

streets, and copious points of interest. 

Of course, once we consider that many transit 

trips into and out of Santa Monica surely involve 

LA Metro and Culver Citybus routes (which are 

invisible on the map) the simplicity of the Santa 

Monica map seems less a reflection of reality and 
more contrived. 

Figure 18: Santa Monica’s transit system is fairly small, so the system map looks simple, despite using 
many colors and showing lots of detail. However, none of the transit services that connect to the city, 
run by other agencies, are shown, with the exception of LA Metro rail.
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A transit agency could show each neighboring 

provider in its own color or style. As described 

above, WMATA’s system map uses a limited set 

of colors to differentiate among WMATA’s own 

bus services of different frequencies. Services 

run by other agencies - by the District, and by 

two neighboring counties - are shown in other 

colors, as in Figure 19.

Some agencies make a judgment about which 

are the most important neighboring services. For 

example, San Francisco MTA’s map shows BART 

and Caltrain services, but does not show the 

different bus services coming into San Francisco 

operated by Golden Gate Transit, AC Transit and 

SamTrans. 

In places where other transit services are periph-

eral to the local agency’s main service goals, the 

other providers may not even be shown on the 

map at all. Three Portland suburbs have opted-

out of the regional transit district and created 

their own small municipal networks. TriMet’s map 

simply adds a little text box directing the reader 

to visit their websites. While SamTrans shows 

all SFMTA routes on its map, in a single color, 

Golden Gate Transit shows only its own routes 

in San Francisco, along with BART and CalTrain. 

Golden Gate’s practice likely reflects its focus on 
getting commuters to the financial district and 
other major white-collar job centers in down-

town, and for that purpose the local SFMTA 

routes are not relevant.

Figure 19: WMATA uses certain colors to show other agencies’ services in and around Washington DC. 
In the excerpt at right, Montgomery County routes are shown in green, though with no information 
about what type of service those green lines represent.
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The ideal might be that one transit agency 

includes a neighboring agency’s services on its 

map, using the same service distinctions it uses 

for its own. 

We are aware of one example of this approach, 

which LA Metro used in its “Every 15 Minutes” 

map. Because the map showed only frequent 

service, LA Metro was able to communicate 

something about neighboring services’ fre-

quencies. In the excerpt shown in Figure 20, 

the routes provided by Montebello that offer at 

least 15 minute frequency are shown, along with 

Metro’s own frequent network. 

This is the only example we have encountered in 

which multiple agencies convey something about 

service usefulness on a single map. For this to 

work on a system map (not a frequent network 

map), a pair of agencies would have to make 

their service categories line up well enough that 

they can use the same colors or line styles to 

mean the same thing. Before this is a mapping 

challenge for a pair of neighboring agencies, it is 

a service design and service labeling challenge.

Key Choice: How should 
maps be published and 
distributed?
With the enormous shift, in the past two 

decades, away from printed information and 

towards digital displays, questions naturally arise 

about whether and how maps should be pro-

duced. These questions include:

• With so many trip planners, should we even 
bother designing a system map?

• With everyone using such small screens, and 
their low resolution, CAN we even design a 
useful system map?

• If we do design a map, where should we put 
it?

In our review of peer agencies, we detected that 

those staff who had recently redesigned their 

system map were much more likely to think of it 

as a tool for network awareness than anything 

else. Their answer to the question, “Should we 
even bother?” would likely be, “Yes, because it 

Figure 20: LA Metro once produced a map that showed services offering 15-minute frequency, or 
better. Non-LA Metro services were included in the map, and while they were all shown in a single color 
(green), some information about their usefulness was conveyed just by the fact of their inclusion.
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will show people how useful your network might 
be.” 

In the past, system maps were thought of as trip 

planning tools. Today we have a diverse set of 

tools for imminent trip planning, so that particu-

lar purpose of the system map has declined in 

importance. There are other purposes that can 

take its place, and guide the design of system 

maps. 

Once a system map is designed for non-immi-

nent-trip planning purposes, questions about 

how it will be viewed and how it should be 

published can be entertained with these new 

purposes in mind.  

Interactive maps
Some agencies now offer interactive maps, which 

(unlike a PDF or a paper map) allow the user to 

increase the amount of detail, or even the type 

of information, displayed to them. Just as a 

Google map shows only the most major features 

when it is asked to display the entire state of 

California, but adds features with each successive 

zoom-in, an interactive map can show different 

levels of detail at different altitudes. 

Not only that, but they also let the viewer con-

sciously change altitude – see the big picture 

but then also zoom in to find the bus stop. This 
relieves the map designer of having to choose a 

balance between simplicity and clutter, making 

assumptions about what most viewers will be 

looking for. Printed maps will always be limited in 

their ability to do this. 

Interactive maps do not yet make visible most 

the service distinctions discussed in this memo. 

They offer detail, but do not suggest any clear 

understanding of how the network could be 

useful. 
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In the insets in Figure 21, from TriMet’s inter-

active map, we see that with the broadest 

view - the scale at which we can see the entire 

network - all bus routes look the same. Only light 

rail lines and streetcars are made to stand out. 

At a closer scale (in the middle of Figure 21), we 

can see some bus route badges. Zoomed in all 

the way, we can click on a bus stop to find out 
its stop ID (for real time arrival inquiries), and the 

routes that serve it. We can also access the kind 

of street and building details that are very helpful 

for walking trips. 

Adjacent to the interactive map is a multi-modal 

trip planner; planned trips are shown on the 

interactive map, in a way that will now be familiar 

to anyone who has used Google directions. This 

style of mapping is also very useful for customer 

service staff, who need to be able to consciously 

move between big picture and detail. 

Figure 21: Three screenshots from TriMet’s 
interactive map. While bus routes are currently 
shown in equivalent grey lines, regardless of 
usefulness, the map does allow the a person to 
customize altitude and level of detail based on 
the type of question they are trying to answer.
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Minneapolis Metro was inspired by TriMet to 

create an interactive map, which accompanies 

their own online trip planner. Like TriMet’s inter-

active map, Minneapolis’s map shows all bus 

routes as grey lines. It also marks every bus stop, 

which makes the most transit-intensive places 

look cluttered with stops (as shown in Figure 22)

Other design decisions hamper the map, such 

as the very small size, the visual dominance of 

freeways (which are almost always irrelevant to 

a transit trip), and the lack of distinctions among 

services.

However, the Minneapolis interactive map inte-

grates real time arrival information and trip 

planning with the mapped bus stops in a way 

that seems potentially very powerful. As shown 

in Figure 23, clicking on a single bus stop brings 

up real time info, trip planning links, and other 

helpful information. This is the type of integra-

tion between maps and real-time information 

that the best mobile trip planning apps offer.

At this time, none of the peer agencies’ online 

interactive maps or trip planners offer the func-

tionality to show or use only frequent routes. This 

is partly constrained by the data source (often 

GTFS), in which frequency is not a required attri-

bute of route lines. Some agencies, like TriMet, 

classify routes for internal purposes by frequency 

(which TriMet reports made its recent map rede-

sign project much easier), but others may not 

have geographic data organized in a way that 

makes representing frequency easy in an interac-

tive map. 

The limitations of the two interactive maps 

described here are not inherent. An interac-

tive map could, on a large enough screen, show 

meaningful distinctions among services at a 

citywide scale. Routes could be color-coded 

by frequency, span, reliability, or any other 

distinction the agency believes to be useful to 

customers. Real time information could be inte-

grated with bus stop information. 

With these improvements, can the interactive 

Figure 22: In Minneapolis Metro’s interactive 
map, there are no distinctions among services, 
and the network structure is lost in a cloud of 
bus stop icons, but...

Figure 23: ...real time arrival information is nicely 
integrated with the map. Clicking on each stop 
brings up NexTrip times, as well as other helpful 
links and information.
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map replace the printed and PDF map for all pur-

poses? Or only for some purposes? 

Minneapolis Metro has decided that its interac-

tive map will at least replace the PDF map. While 

Metro posts system maps at stations, and will 

mail people paper system maps on request, they 

have decided not to keep a PDF map up to date 

and no longer offer it online. The only digital 

map available is the interactive map.

Printed maps
TransLink, in Vancouver, BC, thinks of their map 

as a “suite” of products, rather than a single 

static map. The suite includes the maps that are 

posted at stations and transit centers (shown in 

Figure 24 on page 31), within vehicles, online, 

on timetables, and in public service announce-

ments and advertisements.  Each of these maps 

is scaled and detailed to the specific job at hand. 
The data in the system map underlies all of them. 

Some agencies make even more of an effort 

to tailor their station maps to trip planning. LA 

Metro and TransLink both have very complex, 

large-size system maps that may be overwhelm-

ing to somebody standing at a transit station 

who simply wants to know where they can go 

from that point. 

Both agencies make a suite of more specialized 

maps showing bus lines departing from each 

station, as well as nearby pedestrian destina-

tions, which they call “Walking From [Here].” At 

a station, a large system map would be a poor 

tool because using it requires a person to first 
find their current position in the network, reori-
ent themselves in their mind to reconcile the 

direction they are facing and “up” on the map, 

and then decipher a small area of the map at 

a smaller scale than they might prefer. What’s 

more, the general system map is likely to be too 

zoomed-out to show the pedestrian network or 

nearby points of interest.

TransLink also produces “Buses From [Here]” 

maps, which show only those transit routes that 

serve the particular station where each map is 

posted. (Examples of the TransLink “Walking 

from [Here]” and “Buses from [Here]” maps are 

shown in Figure 24 on page 31.)

(A major potential impediment to maintain-

ing such a suite of maps is technology. LA 

Metro’s maps are all drawn, rather than based 

on imported geographic data. Every service 

change must be hand-corrected in every LA 

Metro map product. At TransLink, map data is 

mostly geographic, rather than hand-drawn, and 

so it is much more reasonable for staff to main-

tain a suite of maps and constantly keep them 

up-to-date.) 
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Figure 24: TransLink in Vancouver, BC, publishes and posts location- and 
mode-specific maps as well as a system map.
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Some agencies don’t produce a suite of maps 

for different purposes, but do publish their map 

in multiple tiles. This is generally because of an 

irregular or enormous service area. LA Metro will 

soon produce map tiles, which will each show 

greater detail (including other agencies’ services) 

than can fit on their current whole-county system 
map.

Golden Gate Transit’s service area is very long, 

and the urban places are separated by big 

rural spaces and by the Bay. For these reasons, 

Golden Gate produces a map in four tiles - 

Sonoma County, Marin County, Richmond and 

downtown San Francisco. As a result, it is hard to 

get a big-picture idea of where one could go on 

Golden Gate Transit. However, the service is so 

thoroughly designed around travel to and from 

San Francisco that it may not be important to the 

agency to help people develop an awareness of 

other places they could go.

All agencies we reviewed still print a system map, 

not only for posting at stations but also for those 

customers (or organizations) who value having 

a printed copy of their own. The printed map is 

expensive to print and distribute (not to mention 

expensive to design and keep up-to-date, even 

before it is printed). The emerging best practice 

among large agencies seems to be to offer it for 

sale, or upon effortful request, but not to distrib-

ute it widely for free. 

Figure 25: Golden Gate Transit’s network is 
long, linear, and very focused on a destination 
at one end - San Francisco.
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Figure 26: Golden Gate Transit publishes its 
system map in a set of four tiles.


