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User Counts on Bicycle Lanes and
Multiuse Trails in the United States

WiLLiaM W. HUNTER AND HErRMAN F. HUANG

The research presented in this paper was conducted as a supplemental
aclivify to the National Bicycling and Walking Study, with (he objec-
tive of answering the question, if & facility is built, how many people
will use #? The first section of (his paper examines temporal patlerns in
the number of bicycle trips along bicycle Janes and wails. Hourly user
counts averaged roughly 100 bicyclists per location for {anes in
Gainesville, Fla., Madison, Wis.; and Phoenix, Ariz; and g trail in
Raleigh, N.C. Trails in Washinglon, D.C. and Seatile, Wash. atiracted
twice as many daily users on weekends as on weekdays; al one bicycle
lane location in Madison, bicycle volumes on Saturday were haif those
on weekdays. Counts {rom teails in Eugene, Oreg.; Washinglon, D.C.;
and Madison were generally three (o five times higher during the sum-
mer months than in the winter. Since 1987, the average volumes per
location along bicyele lanes in Gainesvilie, paths in New York City, and
a trail in Madison have ranged from 400 to 1,200 bicyeles per day. In
Eugene, the installation of bicyele lanes increased bicycle traffic along
the roules by up 1o 40 percent. This sy alse reports information on
the mix of bicyclists and pedestrians found on multiuse trails. Os trails
in Florida, Rhode Island, and Washington, D.C., and on one bicycle
fane in New York City, bicyclists comprised three-fourths or more of
all users. For two bridges in New York Chy and a trail in California,
pedestrians dominated.

With the passage of the Intermodal Surface Transportation Effi-
ciency Act of 1991 (ISTEA), states, metropolitan planning organi-
zations, and localities have more flexibility 1o plan for and imple-
ment facilities and related programs for bicyelists and pedestrians.
Planners. engineers, researchers, and bicycling and walking advo-
cates are all interested in answering he question, if a bicycie or
pedestrian facility is built, how many peepie will use it? The
research presented in this paper was performed as a supplemental
activity for FHWA’s National Bicycling and Walking Study, with
the objective of gathering information on the number of bicyclists
and pedestrians using various facilities,

Most of the bicyclist and pedestrian counts perlained to specific
geographical areas, Data on bicycle trips were more readily avail-
able, perhaps because bicycle advocacy groups have been more
active and are more widespread, or because bicycle counts can be
done mechanically and are Lthus less labor inlensive.

This study focuses on bicycle (rips that occur on bicycle lanes and
multivse facilities. Bicycle trip counts in mixed street traffic and
pedestrian trip counts may be found in a reporl by Hunter et al. (/).
The first section of this paper summarizes temporal patierns in bicy-
cle and pedestrian (rip counts. Next, information pertaining to the
mix of bicyclists and pedestrians on muitivse paths is presented.
Possible explanations for the variations in rip counts among facil-
ities are given. Finally, guidelines for data collection are offered.

Highway Salety Research Center, The University of North Cm'()lénel.
134-1/2 B, Frankiin Street, Chapel Hil, N.C. 27399-3430,

TEMPORAL PATTERNS IN TRIP COUNTS
Time of Day

As with automobile trips, the number of bicycling and walking trips
varies by time of day. The city of Gainesville, Florida, has records
of bicycle counts laken since 1982 (2). The number of locations
counted has varied from one year to the next. Nine locations were
counted from 1989 to 1991, and in 1992 two other locations were
added. The locations have a mix of facitities available: designated
and undesignated bike lanes, wide curb lanes, and sidewalks.

For 1993, counts were obtained in 15-min intervals between 7
am, and 7 p.n. on weekdays, September through December, The
total counts for all 11 locations were lowest from 7 to § aun. and
from 6 to 7 p.n., and highest from 8 to 9 aum. and from 3 o 6 pn.
The volumes were aclually quite consistent from 8 aun. to 6 pam.,
with about 850 1o 950 bicyclists/hr (totad of all 11 sites). This pat-
tern probably reflects work and school commuting.

Since the 1970s, Madison, Wisconsin, has been known as & city
where bicycling is both popular and an important part of the tocal
transportation system. The 199} bicycle transportation plan for
Madison and Dane County (3) reports 1539 km (99 mi} of bicycie
facitities:

Paths 32 km (20 mi}
Lanes 21 km (13 mi}
Mixed-traffic routes 95 km (59 mi)
Sidewalk routes 1} km {7 mi)

Additional facilities include many rural farm-to-market roads and
county trunk highways with paved shoulders, along with two state
bicycle trails.

The Madisen Department of Transportation has been monitoring
bicycle use since the mid-1970s. At the intersection of Mills Street
and University Avenue near the heart of the University of Wiscon-
sin campus, confinuous bicycle counts are made using loop detec-
tors. Two-way bicycle lanes, both 2.4 m (8 1) wide, are located on
cach side of University. University is a one-way street, so one of the
bicycle lanes is contraflow. The December 1993 weekday average
bicycle volume was 2,309 for a 24-hr period. Peak hourly volume
was 131 from 1010 11 aan. westbound and 122 from 3 to 4 p.an. east-
bound. The lowest average hourly volumes were less than 10 bicy-
cles from 1 to 8 a.m. eastbound and 1 to 7 a.m. westbound (T. Walsh,
City of Madison Department of Trangportation, unpublished data).

In Raleigh, North Carolina, the Avent Ferry Road Bicycle Path
interscets Western Boulevard near the campus of North Carolina
State University and Gorman Street aJittle over 1.0 km {1 mi) south
of the campus (4). A one-day, 12-lir count revealed that hourly
pedestrian usage at Western Boulevard is highest {80-100) between
7 and 9 am., falis to around 60~70 during the midday hours,
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increases slightly between 2 and 4 p.m., then drops o about 53¢ or
lower after 4 p, (Figure 1), Bicycle usage followed a similar pat-
lern, with 50-60 cyclists/hr during peak howrs and roughly 30
cyclists/hr during midday. These patterns probably reflect students
traveling to and from clags at the University, The peak hours for jog-
gers nwy be those limes when studeats are not in class.

In the morning, most bicyclists are traveling northbound, to cam-
pus. Over 40 northbound cyclists per hour were counted between 7
am. and 9 a.m. During the afternoon, most bicyclists are traveling,
southbound, away from campus. About 40 southbound cyelists per
hour were counted between 3 p.m. and 5 p.n.

For the designated “Bike-to-Work Day” on Wednesday, Febru-
ary 28, 1990, the Cily of Phocenix, Arizona, established a temporary
hike route (5). Orange Iraffic cones were used o mark off separate
bike lanes. A total of 560 unduplicated bicycle trips were recorded

that day, approximately 200 more than on an average weekday, Of

the 560 trips, 232 cccurred between 7 and 9 aam., 74 between 11
am. and 1 p.m., and 254 between 4 and 6 pan. Of 307 survey
respoendents, 80 percent were making work trips.

Tinte of Day Summaiy

Table | shows that hourly user counts averaged roughly 100 per
Jocation. Peak-hour volumes were about Fr times the average
hourly volumes. The peak times tended 1o correspond with com-
muter and universiy schedules.

Weelkday, Weekend, and Day-of-Week

In seme locations, both a weekday and & weekend count were taken,
Recreational users were expecled (o comprise a higher percentage
of weekend users than of weekday users. Where commuting domi-
nates, average daily weekend vsage may be tower than average
weekday usage. At the Mills and University intersection in Madi-
son, Saturday counts were about half the weekday counts and Sun-
day counts were slightly over one-fourth of the weekday counts {T.

100 4
90
80
70
60 -
50

30
20
10 ~

i

Number of users
B
o
i

TRANSPORTATION RESEARCH RECORD 1502

Walsh, City of Madison Department of Transportation, unpublished
data). On the other hand, a 1987 survey found 1,700 weekend users
per day on a trail near the Kennedy Center in Washington, D.C., but
only 860 weekday users per day (6).

A May 1990 survey of users of the Burke-Gilman/Sammamish
River Trail in Scatlle, Washington, provides interesting data (Bill
Moritz, University of Washington, unpublished data). Six count sta-
tions were used along the 40 km {25 mi) of trail from Secaitle (o Red-
mond. Al the time of the survey all but 2.4 km (1.5 miles) was a
Class | facility. Volunteers worked at stations from 7 a.m. (o 7 p.m.
on & Saturday and a Tuesday, counting (otal trail users i cach direc-
tion by mode of travel and distributing survey cards to willing recip-
ients. About 3,200 cards were returned and analyzed. The weather
was moderate and without rain on both survey days. On Saturday,
13,204 bicyelists, 1,153 joggers, 1,367 walkers, and 148 other users
were counted. The counts for Tuesday consisted of 4,225 bicyclists,
931 joggers, 992 walkers, and 61 other users. Double counting is
present (o an unknown extent in these totals. A bicyclist traveling
completely from onc end to the other and back (total of 80 km {50
mil} would have been counted 12 times.

Figure 2 plots the number of bicyclists by time of day at the sta-
tion near the University of Washington {(westbound is toward the
university), On Saturday, westbound flow peaked at about 190 bicy-
clists/ir from 2 to 3 p.am., while castbound raffic was 140 bicy-
clists/hr from 1 to 3 p.m. and from 4 to § p.m. The Tuesday plot
shows (wo peaks: 140 bicyclists/hr westbound from 8 10 9 a.m. and
180 bicyclists/hr castbound from 5 to 6 p..

Eugene, Oregon, is home to the University of Oregen and its
18,000 students. The community has had a bicycle coordinator in
place for some time and is considered 1o be proactive for bicycling.
The Bugene City Council adopted the Bugene Bikeways Master
Plan in 1975 (7). The plan proposed 120 routes covering 242 km
(150 mi). By 1981, 113 km (70 mi) of bicycle patls, on-street lanes,
and signed routes were in place (8).

For one-week periods in 1978, daily varialions in bicyele vol-
umes at the Autzen Foot Bridge, the Dapple Way Extension (an on-
street pedestrian and bicycle connector through a cul-de-sac), and
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FIGURE 1 Hourly usage, Avent Ferry Road Bicycle Path at Western Boulevard, Raleigh,

Noril: Carolina.
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TABLE 1 Daily, Peak-Hour, and Average Hourly Bicycle Counts in Four Cities

Totai Daily

Peak Hour Count

Average

47

City Count and Time Hourly Count
Gainesville 10,110 969 843
{12 hours, 5:00 p.m. - 6:00 p.m, (77 per location)
11 locations) (88 per focation)
Madison 2,300 131 westbound 96
{24 hours, 10:00 a.m. - 11:00 a.m.
1 location} 122 eastbound
3:00 p.m. - 4:00 p.m.
Raleigh 787 pedestrians 90 - 100 {pedesirians) 66 pedesirians
7:00 am. - 9:00 a.m.
435 bicycelists 50 - 60 (bicyclists) 36 bicyclists
8:00 a.m. - 9:00 a.m. and
3:00 p.m. - 4:00 p.m.
113 joggers 10 - 20 {joggers) 10 joggers
11:00 a.m. - 12:00 noon
and 5:00 p.m. - 6:00 p.m,
(12 hours,
1 locasion)
Phoenix 560 254 93

(6 hours, 7:080 am. - 9:00 a.m.

1 location)

the Ferry Street Bridge in Bugene did not show a consistent pattern
(Figure 3) (7). For example, each tocation had a different peak day.
Volumes on the Autzen Foot Bridge and the Ferry Streel Bridge
showed similar Quctuations by the day of the week. The velumes
varied by a factor of two 1o three through the week. The Autzen Foot
Bridge was used by 500 bicycles on Tuesday and 1,500 bicycles on
Wednesday. Bicycle volumes varied between 375 and 1,200 per day
on the Ferry Street Bridge, and between 150 and 450 per day on
Dapple Way Extension,

Weekday, Weekend, and Day-of-Week Summary

Iis Madison, weekday counts were about double the Saturday counts
at the Mills and University intersection. Weekend counts were
twice as high as weekday counts in Scattie. The peak days for three
locations in Eugene were Sunday, Wednesday, and Thursday.

Seasonal

Al two locations along the Washington, D.C. Mount Vernon Trail,
Beile Haven and Daingerfield Island, automatic counters found that
monthly user volumes vary seasonally {Table 2) (6). The authors
who reported these data do not offer explanations for the unusually
high counts at Belle Haven in May 1988 or July 1989, nor for the
low count at Daingerfield in July 1988,

Data for November 1991 through March 1994 are provided in
Table 3 for the Universily Avenue location in Madison. In both
1992 and 1993, the highest usage occurred in September and Octo-
ber, when students have returned to the university and the weather
is still mild, The counts were the lowest during the winter months,
Peak-hour volumes are generaily 1010 15 percent of the lotal.

Table 4 shows the average 24-hour weekday automatic bicycle
counts on the Law and Brittingham Park paths in Madison from
1988 through 1992 (T. Walsh, City of Madison Departinenl of
Transportation, unpublished data). These are off-road facilities on

pack lands in the central business district that are close 1o the down-
town area and the unjversity campus. Both commuters and recre-
ational cyclists use the paths. The total length of the system is 6.0
kam (3.7 mi), and segments are nominaily 2.4 10 3.1 m (8 lo 10 feet)
wide. The counts are quite stable from one year o the next, with use
tending to be 5 o 6 times higher from April through October than
in winter,

Seasonal Summary

Monthly and seasonal fluctuations in trip counts depend in large part
on weather conditions. User volumes were generally highest during
the summer and Jowest in the winter. For example, daily summer-
winter counts averaged 697 versus 138 on paths in Madison
between 1988 and 1992, At Daingerficld along the Mount Vernon
Trail, the January through March 1988 monthly average was 3,807,
increasing 10 13,951 for April through September 1988.

Annual Trends

An examination of annual trends in daily counts can revead changes
in long-tern travel behavior. increases in daily counts over time
may reflect a higher overall number of trips or modal shifts in favor
of bicycling and walking, or both.

A northbound bicycle lane runs aloig Avenue of the Americas in
the Manhattan (New York City) central business district (93, The
southbound lane runs along Broadway from Columbus Chrcle south
to 241h Street, then continues south along Fifth Avenue to Wash-
ington Sguare Park North. Since 1982, the Avenue of the Ainericas
bicyele lane has had volumes ranging from 772 to 1,594 [ora 12-hr
period (Figure 4). Volumes aleng Broadway-Fifth Avenue ranged
from 400 to 954 for a {2-hr petiod.

As Table 4 shows, the annual average of daily bicycle traffic on
Madison’s Law and Brittingham Park paths ranged from 414 10 552
bicycles/day (T. Walsh, City of Madison Department of Trans-
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FIGURE 2  Bicyclists by time of day, Burke-Gilman Trail near the University of Washington, Seattle, Washington
(Bili Moritz, University of Washington, unpublished data).




Hunter and Huang

49

oo Dany Vaxiations oF EueENE Bieverg Vorumes
. N
[\ L
12co - :f\‘ / ‘\
;. T VAN
TNl NN
i\\ / 4 \ \\ a
00 4 / N \\ J / .~ ____....__._\_‘ .//
\ \/ s ‘\ ;
FERRY 9TREET1GRD0E . 7 - v
G0 . -~
oTH SINES v -~ ™
{5-21-18 Te 5-2118} o AN
2004 — -~ o~ e T
™~ e —— T BAPPLE WAY EXTEMSIoN -—// N 1
(92078 Yo 10-2-78)
o i ! 7 ! | =
3 ¥ r
v ¥
2 A T A
: ;8 : O T
2 7 E 2 E ¥ g
DATA COLLECTED @Y {1TY OF EUGENE | TRAFFC DEPAXTMENT.
FIGURE 3  Daily vaviation in bicycle volumes, Fugene, Oregon.
TABLE 2 Monthly User Volumes at Two Locations Aleng the Mount
Vernon Trail, Washington, D.C.
Location
Belle Haven Daingerfield
Month 1988 1989 19¥% 1989
January 779 2,526 927 3,344
February 2,347 4,159 2,791 5,541
March 6,327 10,128 7,703 12,905
Apri} 9,718 6,624 13,435 11,095
May 26,613 13,074 16,386 16,434
June 15,491 14,929 17,723 16,180
July 15,383 43,674 7,262 18,941
August 13,652 13,652 14,859 15,355
September 2,156 10,501 14,043 14,428
October N/A 9,904 N/A 19,129
November N/A N/A N/A N/A
December N/A N/A N/A N/A

N/A = Not available.

portation, unpublished data). The monthly average of daily volumes
varied from 41 bicycles/day in January 1991 to 1,243 in June 1992,

Twelve-howr {7 a.m. to 7 p.m.) daily bicycle and pedestrian
counts were taken for the bicycle paths along New York City’s
Brookiyn Bridge, Queensboro Bridge, and Williamsburg Bridge
(9). On the Brooklyn Bridge, average daily bicycle counts ranged
from a tow of 690 in 1989 to a high of 1,633 in 1987. The number
of pedestrians was 1,190 per day in 1980 and 2,357 per day in 1987,
The peak year for bicycles on the Queensboro Bridge was 1982
(811 hicycles per day counted) and for pedestrians, 1986 (408
pedestrians per day). In 1984, 501 bicycies used the Williamsburg
Bridge bicycle path per day. By 1990, that total had declined by
one-half, to 248 per day.

Table 5 shows the trend in $2-hr counts in Gainesville, Florida,
between 1982 and 1993, Peak volumes occurred between 1984
and 1986. The Jargest increase over the 1l-year period (68.6
percent) occwred at Location 31, which has 1.2-m (4-11) bicycle
lanes. The overall decrease in 1990 may be directly related o five
student homicides. Location 28, which has wide curb fanes and
sidewalks, and which is near the university, had the steepest dectine
{23.4 percent).

For alf 11 Jocations (intersections) combined, the (otal counts
increased by 1,128 (12.6 percent) between 1992 and 1993, In gen-
eral, more bicyclists were observed at four locations near the Uni-
versity of Florida. These four locations accounted for 72 percent of
the total, and ali have bicycle facilities that feed into the intersec-




50

TABLE3  Monthly Bicycle Counts, Universily
Avenue, Madison, Wisconsin

Date Total Date Total
Nov, 1991 3376 Jan. 1993 1148
Dec. 1991 1981 Feb, 1993 2122
Jan., 1992 1328 Mar. 1993 1707
Feb, 1992 2310 Apr. 1993 3634
Mar, 1992 2571 May 1993 3216
Apr, 1992 3466 June 1993 2021
May 1992 3574 July 1693 3418
June 1992 3179 Aug. 1993 2660
July 1992 3420 Sept. 1993 G486
Aug. 1992 2759 Qct, 1993 5895
Sept. 1992 6594 Nov. 1993 4430
Oct. 1992 5927 Dec. 1993 2300
Nov. 1692 3707 Jan. 1994 2343
Bec. 1992 1924 Fel. 19094 1231

Mar, 1994 2429

* Thomas Walsh, City of Madison, Department of
Transportation, unpublished data.

tion (Linda Dixon, City of Gainesville Bicycle/Pedestrian Coordi-
nator, unpublished data),

Airitwatl Trend Summary

The average daily bicycle counts per location in each cily since
1987 are shown in Table 6. The data do pot exhibit a consistent
overall trend in any of the cities. Inspection of the most recent 5
years for which data are available shows that average bicycle counts
per focation dropped by 255 (21.7 percent) in Gainesviile, dropped
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by 22 (4.7 percent) in Madisor, and increased by 163 (21.3 percent}
for bicycte lanes in New York. Average bicycle traffic on bridges
in New York fell by nearly hal between 1987 and 1989, then
rebounded. Year-lo-year fluctnations can result from weather con-
ditions, changes in local employment levels, facility improvements,
changes in university enrollment, and any number of other reasons.

Before-and-After Studies

Betore-and-after studies are intended o reveal the net change in the
number of bicycling and walking trips along a facility before and
afler the {acility was installed.

In the late 1970s irr Davis, California, bicycle counts were taken
aleng Anderson Road, Sycamore Lane, and Gak Avenue a few
weeks before and one week afier a bicyele lane was painted onto
Anderson Road (@), The 3-hr {7:30 10 8:30 a.m. and 3:30 0 5:30
p.m.) ridership increased by 103 on Anderson Road (7 percent), by
103 on Sycamaore Lane (12 percent), and by 95 on Oak Avenue (14
percent). The percent increase in bicycle tralfic on Anderson Road
with the bicycle lane was less than that on the other (wo routes, but
atong Anderson Road, the number of riders 25 years and older
increased by 87 percent, from 255 1o 477, Interviews with 108
cyclists Hiving near the University of California, Davis, revealed (hat
45 percent of the cyclists who had previousty used other routes
swiltched o Anderson Road.

In Bugene, Oregon, bicycle tanes were instalied along six streets
in August 1993 (City of Eugene Public Works—Transportation
Division, unpublished data). “Before” counts were taken in
August, shortly before the lanes were installed, for a 7-lw peak
count distributed among morning, midday, and aflernoon peaks,
and totaled 1,309, The volumes ranged from 148 on 18th Avenue
10 438 on 13th Avenue. “After”™ counts taken 1 year fater tolalled
1,628, for an overall increase of 24 percent. The counts increased

TABLE 4 Average 24-hy Weckday Bicycle Traffic by Month, Law and
Brittingham Park Paths, Madison, Wisconsin

{Average of three automatic recording stations)

Months 1988 1989 1990 1991 1992 S-year

Average
January 42 89 119 41 107 80
February 118 67 143 127 71 105
March 208 50 238 178 225 188
April 367 474 192 408 355 359
May 840 551 536 1083 601 T2
Jane 1063 1096 785 1160 1243 1069
Tuly 942 672 766 1152 702 847
August 778 747 924 959 678 817
September 581 546 830 763 560 656
Qctober 335 369 524 399 409 407
November 267 176 231 217 253 217
December 91 93 90 142 101 103
Ann Totai 5572 4970 5378 6629 5303 5571
Ann Avg 464 414 448 552 442 464
Apr-Oct 701 637 651 846 650 697
Winter 133 103 i64 141 151 138

* Thomas Waish, City of Madison, Department of Transporlation,
unpublished data.
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FIGURE 4  Volumes along {wo bicycle lanes,
New York City.

TABLES Bicvele Volumes, Gainesville, Florida, 19821993

by 32 percent, 10 196, on 18ith Avenue and by 20 percent, 1o 527,
o 13th Avenne,

The Greenway Bridge in Eugene, spans the Willamette River and
connects existing bicycle paths on either side of the river, One-day
surveys were conducted, studying 735 bicyclists using the Green-
way Bridge and two other bridges in May 1978 and 533 hicyclists
in Aprit 1978, According (o these surveys, work trips accounted for
about 30 1 40 percent of all weekday (rips, and another 15 to 20
percent of weekday trips were school trips {77). About half of the
bicychists surveyed crossing the Greenway Bridge would not have
made their trips if the bridge had not been built. The survey findings
suggest that the Greenway Bridge eliminated about 500 awtomobile
trips per week, Summer weckday counts on the Greenway Bridge
exceeded 1,100 bicycles per day in 1982, and weekend counts sur-
passed 2,000 (&),

Phaenix, Arizona, has been actively encouraging the use of bicy-
cles for commuting through implementation of facilities, adding
bicycle racks 1o all city buses, and providing showers and lockers at
selected city buildings. The bicycle network totals 483 lam (300 mi})
and includes separate paths, on-street bike routes (signed only),
striped bicyele tanes, and wide sidewalks (J2). There are more than
161 ki (100 mi) of on-street bicycle lanes. More than 1127 km (700
mi) of various facilities will eventually be included in the netwark.

Baseline bicycle usage volumes and riding characteristics data
were oblained on nine bike lanes troughout the eity in November
and December of 1991 (3). Trained observers gathered the infor-
mation for 7 hours (7:00 to 9:00 a.m., 11:00 a.m. to 20O pon., and
3:00 10 6:00G p.m.) at each of the nine locations. The times selected

No.  Intersection 1982 1983 1084 1985

1986 1987 1988 1989 1990 1991 1992 1993

13 NW 34th Street and 03 105 130 162
NW 39th Avenue

15 §. Main Street and 804 N/A 669 630
SW 2nd Avenue

e SW 34ih Street and 795 1,312 1,251 1,053
SW 20th Avenue

23 SW 13th Street and 760 1,478 1,824 2,020
SW 16th Avenue

25 SW 34th Street and 594 N/A 1,066 1,296
SW 2nd Avenue

28 W I13th Street and W, 2,085 N/A 2,479 3,188
University Avenue

31 SW 23rd Terrace and 956 N/A 1,268 1,368
Archer Road

32 NW 341l Street and N/A N/A N/A N/A
NW 8th Avenue

37 W 17th Street and W NiA 3,714 3,139 3,365
University Avenue

40 E 9th Streel and E N/A N/A 247 225
University Avenue

54 NW 23rd Avemue and  N/A N/A N/A N/A
83xd Street

TOTAL 6,087 56,609° 12,073 13,313

111 84 129 157 156 176 187 143
529 560 518 566 381 667 668 529
893 626 731 812 957 732 675 631
1,231 1,369 1,384 1,564 897 1,621 1,493 785
853 867 760 868 767 929 697 819
2,873 2,327 1944 2,462 1,886 2,112 1,504 2,290
1,181 732 1,034 1,120 1121 1,144 1,134 1,612
N/A N/A N/A N/A N/A N/A 297 410
3,646 2,876 2,484 2,768 2,305 2,281 1,508 2,594
247 165 224 259 225 3i4 224 233

N/A N/A N/A NIA N/A N/A 601 0

11,574 9,606 9,208 10,577 8,895 9976 89838 10,i16

* Figure includes data for locations where available.
N/A = Counls were nol taken at this location for this year.

Note: Tt should be noted that 1990 counts were taken during and immediately following (he five student homicides in the Fall of 1994,
During this tense period in Gainesville, students were advised to travel in groups and avoid after dark travel. This may explain
the decrease in bicycle volume observed in the Fall of 1990. Incidentally, the decrease in bicycle volume is noticed primarily al
locaticns adjacent te the University of Florida campus and not other locations in Gainesville.

' Linda Dixon, City of Gainesville bicycle/pedestrian coordinator, unpublished data.
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TABLE 6 Average Daily Bicyele Counts per Location, F987-1993
Year Gainesville  Madison New York New York --
bicycles on
bridges
1987 1067 N/A 167 812
1988 1023 464 1074 533
1989 1175 414 1038 451
1950 988 448 1102 517
1991 1108 552 930 893
1992 817 442 N/A N/A
1993 920 N/A N/A N/A

NOTE: N/A = Not applicable.

targeted commuting bicyclists. Two locations had waflic signals
that could be actuated by bicycelists through special push buttons.
Bike to Work Week was held February 24-28, 1992, and two
special group rides were arranged for the Tuesday of that week.
Data were coliected at five of the original nine sites during morning
and afternoon commute fimes ((otal of 5 hr), Data collection was
matched to the same day of the week as the baseline observations

obtained carclier, except for the location (23rd Avenue) at which an
organized group ride was heid.

Comparative results are shown in Table 7. Observations were
made on weekdays and in good weather conditions, Overall, 480
bicyclists were observed in November and December, or abowt
cight bicycles/hr. The highest use was 16.7 bicyclesfhr. (Lafayetie
Boulevard) during the late aflernoon commute time, In general,

TABLE 7  Summary of Bicycle Observations in Phoenix, Arizong

November - December 1921

Febroary 1992

Bikes per Hour

Traffic Number  7-9am  Ilam-Ipm 3-6 pm  Number  7-9am  3-6 pm
Location Control Observed Observed
23rd Ave at  Traffic 86 10.5 LEC 14.3 100 24.5 17.0
Camelback  Signal
Rd
Fincanto Bivd Trafflic 34 4.0 1.5 1.7 30 4.5 7.0
al Tth Ave  Signal
Tih St at Traffic 47 5.0 2.5 0.7 38 5.0 9.3
Broadway Rd Signal
Washingten  Traffic 47 7.0 35 8.7 36 5.5 8.3
St at 28th S5t Signal
Campbeil Traffic 60 10.0 4.0 10.7 79 15.5 16.0
Ave and 28th Signal
St
Iincanto Blvd Stop Sign 58 6.0 3.0 13.3 N/A N/A N/A
and 39h Ave
Lafayelte Stop Sign 90 16.0 4.0 16.7 N/A N/A N/A
Bivd at
Arcadia
Sweetwater at Stop Sign 29 3.5 2.0 6.0 NIA N/A NIA
28th $¢
3rd Ave at  None 29 3.0 3.0 5.3 N/A N/A N/A
Encanto Bivd
(One Way)
Total 480 7.2 39 10.4 283 11.0 11.5

N/A - Not available.
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volumes were highest in late afiernoon (10.4 bicycles/hr), followed
by early moming (7.2 bicycles/hr) and then midday (3.9 bicycles/hr),
but this would be expected, because bicycle cormmulers were being
targeled.

In February, a total of 283 bicyelists were observed, or about 11
bicycles/hr. The number of cyclists per hour actually declised for
Washingtlon Street at 28th Stueet. An increase of about 50 percent
during the morning and afternoon peak hours was seen on Camyp-
vell Avenue. The hourly flow during the morning commute on 23rd
Avenue (where an organized group ride was held) more than dou-
bled, from 1.5 10 24.5 bicycles/hr,

Before and After Suminary

In Eungene, bicycle counts inereased 24 percent overall following
the installation of bicycie lanes. Morning peak coun{s were about
50 percent higher during a Bike to Work Week in Phoenix. Counts
increased between 7 and 14 percent at three locations in Davis, and
bicyclists 25 years and older were particularly attracled to ong of the
locations.

THE MIX OF BICYCLISTS AND PEDISTRIANS ON
MULTIUSE PATHS

Many facilities are built 1o serve multiple users, such as bicyclists,
walkers, and joggers. These multiuse (rails and paths are usually
completely segregated from motor vehicle raffic, As these trails
often traverse parks, greenways, or other woeded seftings, many
cyclists and pedestriang use the trails for recreational purposes,
Other trails are used by individuals commuting to and from work or
school. This section presents Uip counts {or nwltiuse trails and
paths. Information regarding the mix of bicyclists and pedestrians
is given when avaiiable,

Bicyclists and pedestrians were manually counted at five inter-
scctions spread along a 23.5-km (14-mi) bike path built in 1990
between Providence and Brisiol, Rhode Island (73). Counts were
taken on weekdays from 5 1o 7 pm. and weekends from 9to 11 a.m.
The counts were adjusted to estimate the average daily bicycle tral-
fic. The data showed an average modal split of 80 percent bicycles
and 20 percent pedesirians.

Several sources of counts on trails in and near Washington, D.C,
are guoted in a report compiled by the Denver Service Center (6).
In August 1983, an 11.5-hw Sunday count found §,048 users along
a section of the Mount Vernon Trail south of Alexandria, Fifty-five
percent of the total were eyclists, with runners or joggers and walk-
ers accounting for the remainder. An 11.5-hr Monday count found
788 users and nearly the same distribution of eyclists, runners, and
walkers.

A 1985 study counted 820 users per day on the Mount Vernon
Trail at the Memorial Bridge but only 400 users per day at the 141h
Street Bridge. The mix of users varies by Jocation aloag the trail. At
the Memorial Bridge, 50 percent of the users were cyclists and 60
lo 65 percent were commuters. Nearly 80 percent of the users at the
|41l Street Bridge were cyclists; 75 1o 80 percent were commuters.
Al both ocations, adult males comprised 80 percent of the users.

In August 1993, the Oregon Departinent of Transportation set up
(wo interview stalions Lo interview users of the 1-205 bicycle path
in Portland {Michael M. Ropkin, Bicycle/Pedestrian Program

Manager, Oregon Department of Transporlation regarding 1-205
bike path survey, Dec. 7, 1993]. One station was operated for 10
hours on one day only: the other station was operated for 10 howrg
on each of twe days. Bicyclists comprised 598 (64 percent) ol the
932 users who passed the interview stations and 217 (77 percent) of
the 281 users who completed a questionnaive. Of the bicyclists who
completed a questionnaire, 38 percent listed travel as a trip purpose,
67 percent listed recreation, and 86 percent cited exercise. The aver-
age bicyclist rode 2.5 times per week For 19k (12 mi) on the path.

A weelend count conducted on a 6.4-km (4-mi) bicycle-
pedestrian path in Brooklyn New York City) in September 1989
from 7 a.m. 10 7 p.m. reveated 1,200 cyclists and 1,100 pedestrians
(J. Benfatti, New York Cily Departiment of Trapsportation, un-
published data). When the Central Park drives are closed 1o molor
vehicles during the summer, 1,300 bicyclists use the drives between
10 a.m. and 3 p.m. Another 1,100 eyclists use the drives between
7 pom.and 10 pa

Through the years, more pedestrians than bicyclists have used the
Brooklyn Bridge bicyele path, In 1991, the daily averages were
1,183 bicyclists and 1,688 pedestrians. On the other hand, every
year bicyclists outnumbered pedestrians on the Queensboro Bridge,
by 602 o 140 (a factor of 4.3) in 1991, Pedestrian counts for the
Williamsburg Bridge were dome onty in 1987 and 1989, In 1987,
there were more bicyclists (368 versus 262 pedestrians), but in
1989, pedestrians dominated (407 versus 248 bicyclisis),

A sample of three diverse rail-trails from across the U.S. was
studied during 1990 and 1991 (74). Eight years old at that time, the
42-km {26-mi), crushed limestone surfaced Heritage Trail traverses
rural farmiand in castern lowa. This trail was estimated o have
135,000 visits annually: 63 percent hicyeling, 29 percent walking,
and 6 percent other. The 2-year old, 20-km {(16-mi) paved St Marks
Trail, which parailels State Road 363, begins on the outskirls of Tal-
{ahassee, Florida, and passes through small communities and forests
toward the Gulf of Mexico. An estimated 170,000 peaple used this
trail annualty: 81 percent bicycling, 9 percent walking, and 10 per-
cent other, Fhe i4 year-old Lafayetie/Moraga Trail is a 12.2-km
(7.6-mi) paved tail 25 miles east of San Francisco, California,
which travels almost exclusively through developed suburban
areas. This rail had an estimated 400,000 annual visits: 20 percent
bicyeling, 63 percent walking, and 17 percent other.

The Pinellas Trail is a popular facility on the west coast of Flovida
connecling Clearwaler with Largo and St Petershurg. At present
about 53 km (33 mi) of (rail arc open; 77 km (47 mi} are plamed 1o
be built in the next few years. The asphalt-paved trait is nominally
4.6 m (1510 wide: 3.1 m {1010 for bicycles and in-line skaters, and
1.5 m (5 f) for pedestrians. An 11.5-hr (6:30 am. 1o 6:00 pan.) sur-
vey of users was conducted on Tuesday, November 9, 1993, by the
Pinellas County Department of Planning (K. Medwick, Pinellas
County Department of Pranning, unpublished data). Eight locations
near traffic generatars such as schools, shopping cenlers, recreation
arcas, and medical centers were used as survey siles atong the 37
km (23 mi) of trail in use at the time of the survey., Volunteers
handed out a brief, self-administered quesiionnaire o rail users. To
protect against double counting, users were asked i they had
already filied out a survey. The survey produced 967 responses, and
participation was thought o be good. The weather on the survey day
was good, although a predicled 60-percent chance of showers may
have lowered actual (rail use.

While the bicyclist versus pedestrian mix was unavailable, other
survey results indicated the following points.
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e Usc varied Jittle by time of day;

s 03 percent of the users were male;

e 04 percent were aduits aged 25 10 65,

e ) perceit lived less than (.4 kan (25 mid) from the trail, and
35 pereent lived more than 1.6 km {1 mi) {from the wrail;

o 35 percent usually traveled less than 8.1 ki (5 mi) each way
on the trail, and 45 percent more than 8.1 km (5 mi);

o 88 percent used the wrail at Jeast twice a week, and 45 percent
at least 5 days per week:

o 67 percent used the trail for recreation, exercise, and so forth,
and 33 percent for transportation 1o work, school, stores, and so
forth;

e 60 percent of commulers used the trail 3 days per week, and 87
percent at least 2 days per week;

e 51 pereent used a bicyele to get to the tail, while 27 percent
walked, 20 percent used a cat. and 2 percent some olher means; and

o The distance from trail (o destination was less than 0.4 km (.25
mi} for 29 percent of users, and more than 1.6 km (1 mi) for 41 per-
cent of users.

TABLES  User Mix on Multiuse Trails
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Multiuse Path Mix of Users Summary:

Information perlaining (o multiuse trails is summarized in Table 8,
Average combined bicycele and pedestrian volumes ranged from 25
10 240 usersfhr. On most facilities, bicyclists dominated by as much
as 81 percent versus |9 percent pedestrians. Pedestrians outnum-
bered bicyclists on three facilities.

DISCUSSION OF RESULTS

The bicycle and pedestrian counts reported in this paper vary widely
from one location to another znd cven on the same facilily (Tabie
0y, Comparisons between cities are difficult, given variations in the
lime periods counted. For instance, the counts in Davis were laken
during one hour in the morming and two hours in the aflernoon.
Without information as to how counts vary throughout the day, a
12-hour or 24-hour estimate of usage cannot be obtained. In other
cities, daily counts were taken over longer periods, such as 6, 12, or
24 hours. Some cities counted on only one or two selected days, The

Total Users Per Day

Average Percent
Per Hour Bicyclists  Walkersfloggers

Providence - Bristol, Ri
East Bay Bike Path

Washington, DC

Mt. Vernon Trail south of
Alexandria

Memorial Bridge

14th Street Bridge

Portland, QR
1205

New York, NY
Brooklyn, bicycle/ped path

Brooklyn Bridge, 1991
Queensboro Bridge, 1991
Williamsburg Bridge, 1989
lowa
Heritage Traii
Florida
St. Marks Traii
Pinellas Trail

California
Lafayette/Moraga Trail

200-475" N/A? 80 20
1,048 (11.5 hrs, Sunday} 01 55 45
788 (11.5 hrs, Monday) 69 55 45
220 N/A 50 50
400 N/A 78 22
932 {30 hrs) 31 64 36
1,200 cyclists (12 hrs) 100 52 48
1,100 pedestrians (12 hrs) 92
1,183 cyclists {12 hrs) 99 41 59
1,688 pedestrians (12 hrs) 141
602 cyclists (12 s} 50 81 19
140 pedestrians (12 g 12
248 cyclists (12 hrs) 21 35 65
467 pedestrians (12 hrs) 39
135,000/year’ 254 65 35
170,000/year? 34 81 19
967 (11.5 hus) &4 N/A N/A
400,000/ycar? 734 20 80

NOTES:

! Estimated average daily bicycle traffic based on 2-hour counts.

* N/A = Not available.

® Estimatcd bascd on surveys administered over a 12-month period, two days per week, representing 15 hours

per day.
415 hours/day.
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TABLE 9  Summary of Bicycle Counts

Location Type of Facility

Time Period

Range of Counts

Clearwater-Largo- Pinclias Trail

St. Petersburg, FL

Davis, CA On-street bicycle lane

Eugene, OR Bicycle path
Bicycie lanes
Bicycle path
Bicycle paths
Bicyele routes

Bicycle lane & path

Urban intersections connected
to bike lanes, wide curb fanes,
sidewalks

Gainesville, Fl.
Madison, WI Bike paths

Urban intersection
Urban street

Urban streets
Class I bicycle path

New York, NY

11/9/93
6:30 am. - 6:00 p.m.

weekday

Weekdays, 1974;
7:30 am - 8;30 am
3:30 pm - 5:30 pm

Summer weekday, 1978
Summer weekend, 1978
Weekday, 1978
1974-1977

1977, 1978;

Tues, Thu,Sat:

2,6, or 10.5 hours
5/21/78 - 5/27/78 at

2 locations

9/26/78 « 1042/78

One week,

12 Nto 11 p.m.

1993: 7am. -7 pm.

1988-1992, weekday,
24 hours

December 1993,

24 houzs

1591-1994

Summer
weekday, 1991
7am. -7pm

967 total

2,000 - 3,000 users

33% use trail 10 go to work, school,
shopping

255/ 3 hours before
477/ 3 hours after

1,100/day
2,000/day

100-3,000/day
100-400/day

< 200 - > 1,400/day
450/day lane
567/day path

70-2,594/day

41/day (1/91) - 1,243/day (5/92)

2,309/day (weekday)
1,193/day (Sat), 647/day (Sun)
1,148/day (1/93) - 6,5%4/day (9/92)

113 - 1,069/day
602 - 1,183/day

Class IH bicycle lane

673 - 1,186/day

values thus obtained may not be representative of an average day
during the year, Weekend counts lend 1o include a higher propor-
tion of recreational users than weekday counts. Weekend totals may
be higher, as in Eugene and Seattle, or lower, as in Madison,
depending on the relative numbers of recreational users and com-
muters, Sunnmer counts are higher than winter counts because of
favorable weather conditions, as is evident in Madison and Wash-
mgton, D.C.

It was beyond the scope of this research to investigate other pos-
sible explanations such as local land use patterns (which gencrate
and attract trips) for variations in the counts among cities. With the
variations in time periods, it is difficult Lo determine whether cities
with high population densities (such as New York) or college towns
(Davis, Bugene, Madison, and Gainesville) have higher volumes of
bicyclists and pedestrians than other cities. A case sludy executed
as part of the Nationai Bieycling and Walking Study (/5) found
higher rates or modal splits for bicycle commuting in college towns

(continued on next page)

compared to other cities, perhaps because college lowns were char-
acterized by shorter commuting distances and higher ratios of bicy-
cle fane mileage to arterial mileage than other cities. Daily univer-
sity class schedules are reflected by the hourly variations in counts
on the Avent Ferry Road Bicycle Path in Raleigh. Counts along
University Avenue in Madison were higher even in November than
in the warmer months of June through August, because school was
in session,

Other factors that are likely (o increase bicycie and walking trips
are the availability of a connected bicycele tane or path network and
the presence of light-to-moderate levels of motor vehicle traffic,
Bicycle and pedestrian velumes may vary because of promotional
activities (such as Bike to Work Week in Phoenix) or special situa-
tions (fear following the homicides of students at the University of
Florida). Local terrain and the physical condition of facilities can
also affect individuals® chotces of whether 1o walk or bicycle at all
and their decisions to use a facility.
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TABLE 9 (continued)
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Location Type of Facility

Time Period

Range of Counts

Phoenix, AZ Temporary bike lanes

Bike lanes at intersections

Bike lanes at intersections
Portland, OR Bicycle path
Providence, RI Bicycle path
Bicycle path

Raleigh, NC

Seattle, WA Burke-Gilman Trai

Washingtorn, DC Mt. Vernon Trail

Wed, 2/28/90;
7-9 am, 11-1 pm,
4-6 pm

Weekdays,

Nov and Dec:
7-% am, 11-{ pm,
3-6 pm

2724 - 2/28:
7-9 am, 3-6 pm

Two days in August,
1993: 10 howurs/day

i991:
Weekdays
Spm-7pm
Wecekends
9am - 11 am

September 14, 1988,
Tam -7 pm

Sat 5/19/90 &
Tues 5/22/90:
7 am - 7 pm

Aug. 1983
Sun - 11 hours

Maon - 11 hours

560/ 6 hours

29-90/ 7 hours

30-100/ 5 hours

598

Estimated from counts

225-475/day

1,331/day

Bicyclists: Pedestrians:
13,204 (Sat) 2,520 (Sat)
4,225 (Tues) 1,923 {Tues)

1,048 total

788 total

1985

Monthly 1988-1989

820 total (Memorial Bridge)
400 total (14th Street Bridge)
(60-65% commuters)

Belle Haven 779 (1/88) - 43,674 (7/89)
Daingerfield 927 (1/88) - 19,129 (10/89)
(75-80% commuters)

CONCLUDING REMARKS

The counts in a number of ¢ities suggest that bicycle lanes and bicy-
cle paths can reach volumes of 1,000 1o 2,000 users per day, af least
when weather conditions permit (Table 9), While planners in other
cities may use these figures as a crude estimate of bicycle travel,
they must be aware that counts obtained in one city may not gener-
alize to other cities because of the conditions and limitations under
which the counts were made.

No studies were found that relased bicyelist and pedestrian trip
generation to a comprehensive range of land uses. However,
Brownell (/6) estimaled bicycle usage of a proposed 23,3-km ¢ 14.5-
mile) bicycle facility between Providence and Bristol, which has
since been built. He relied on the trip generation equations that esti-
mated he total number of bicycle trips generated by each analysis
zone in the facility’s avea of influence as a function of employment,
school enrollment, and population.

If" a local modal split is known or can be estimated, it can be
applied to trip generation rates given in ITE’s Trip Generation

Manual (17) 10 estimate the number of bicycle and pedestrian trips
that a particular land use would generate. Thus, the number of trips
generated by a proposed trail can be estimated according to the
existing building types and floor space. Sometime after the trail is
in place, the estimates should be compared with actual counts (o
evaluate and refine this modal split approach and other methodolo-
gies that rely upon equations.

Idealty, it would be possible (0 estimate trips directly from some
combination of building type, floor space, population, bicycle own-
ership rates, and information from surveys asking people whether
they would switch to a proposed facility or where they would have
biked and walked had the facility not been built. To achieve this
ideal, a national data base would be needed to provide the data for
deriving equations that could be used to estimate trips.

Anideal trip-counting approach might invalve counting the num-
ber of bicyclists and pedestrians using an existing facility or street
that serves as an important route before a new facility is installed,
and then counting the number of users on bath the existing and new
facilities after installation. The inclusion of a control site will pro-
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vide an indication of whether overall bicycle and pedestrian trip-
making is changing, When stall and funding are available, trips
should be counted at various locations for at least 10 1o 12 hours per
day, with days scatlered throughout the year. QObservers could note
the gender and approximate age of users and distribute surveys Lo
ask users about wip purposes and distances traveled. 1f only the
number of users is desired, automatic counters could provide con-
tinuous counts.

The National Bicycling and Walking Study (78) discusses the
benefits associated with increased levels of bicycling and walking.
Surveys show that more people would bike and walk if there were
more safe, attractive, convenient, and well-maintained facilities,
such as sidewalks, trails, bike lockers, and so forth, Information
about how many bicyclists and pedestrians are likely (o use a pro-
posed facility gives an indication of its benefits, and thus, whether
it 18 worth the investment. Transportation plamers would have a
sense of the role of bicyeling and walking in the overall transporta-
tion scene. Traditionally, planners and other officials have given lit-
te, i any, consideration 1o nepmotorized modes of transportation.
Given the requirements of ISTEA and the Clean Air Act Amend-
menis, bicycling and walking may become more key components
of the American transportation system.
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