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INTRODUCTION

PURPOSE

The Broward Complete Streets Guidelines emphasize the limitations of the conventional Level of Service
(LOS) tool in monitoring and designing infrastructure to accommodate all modes. The traditional LOS
methodology considers quality of service for only automobiles and other motor vehicles (commercial)
using the roadway system. A scan of the national examples of existing alternatives to the conventional
LOS is intended to identify the most appropriate tool for Broward County that reflects all users.

METHODOLOGY

Alternative level of service methodologies were reviewed based on the measures of effectiveness given
by the methodology, incorporation and comparability of different modes, and level of current relevance.

In addition to the review of the alternative methodologies, a review of the available software tools that
employ the methodologies was also conducted. This includes specific features, outputs, and costs of the
software packages.
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ALTERNATIVE LEVEL OF SERVICE METHODOLOGIES

2009 FDOT QUALITY/LEVEL OF SERVICE HANDBOOK (Q/LOS)
The Handbook provides guidance on the development and review of roadway users’ quality/level of
service (Q/LOS) at both the planning and preliminary engineering levels and the primary Q/LOS models
for the four main modes of transportation; automobile, bicycle, pedestrian, and transit. The following
model sources are recognized for each of the different modes of transportation.

Table 1 : 2009 FDOT Q/LOS Handbook by Mode

Mode LOS Model Measures of Effectiveness
Automobile 2000 Highway Capacity Manual (HCM) LOS based on average travel speed

Bicycle
Bicycle LOS Model from “Real-time
Human Perceptions: Toward a Bicycle
Level of Service” (Landis, 1997)

Link LOS based on a score calculation that
considers road geometry, motor vehicle
speeds and volumes, heavy vehicle
volumes, pavement conditions, and on-
street parking
Facility LOS based on combined link LOS

Pedestrian

Pedestrian LOS Model from “Modeling
the Roadside Walking Environment: A
Pedestrian Level of Service” (Landis,
2001)

Link LOS based on a score calculation that
considers presence and width of sidewalk,
motor vehicle speeds and volumes, on-
street parking and lateral separation of
pedestrians from motorized vehicles
Facility LOS based on combined link LOS

Transit
Transit Capacity and Quality of Service
Manual (TCQSM)

LOS based on frequency of service, pedestrian
LOS, roadway crossing, obstacles between
stop and sidewalk, and span of service

Note that the model recognized for the automobile LOS is from a previous version of the HCM. FDOT’s
LOSPLAN software program accompanies the Handbook and is reviewed in the tools and software
packages section of this scan.

Multimodal Mobility Strategy Assessment for Northern Broward & Southwestern Palm Beach
The Multimodal Strategy Assessment for Northern Broward and Southwestern Palm Beach
assessed the multimodal quality of service (MMQOS) of the roadways within its study area using
FDOT’s  ARTPLAN,  a  component  of  LOSPLAN,  which  applies  the  methodologies  from  the  FDOT
Q/LOS Handbook. To account for the impact of building proximity and spacing (components of
urban context) on the environment experienced by pedestrians, bicyclists, and transit users,
urban form factors including building setbacks, spacing between buildings, physical barriers
between sidewalks and buildings, and off-street parking locations were applied to the ARTPLAN
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results to identify adjusted bicycle, pedestrian, and transit QOS scores for the study roadways.
Additional street factors that may impact MMQOS, such as driveway spacing, distance between
crosswalks, and lighting, were not included as adjustment factors.

NCHRP REPORT 616 – MULTIMODAL LEVEL OF SERVICE ANALYSIS FOR URBAN STREETS

The report details the research conducted to determine the key factors that affect users’ perceptions of
urban street level of service (LOS) from different modal perspectives – automobile, bicycle, pedestrian,
and transit – and the resulting LOS models for the four modes of transportation.  The models are based
on survey participants’ ratings of video clips of urban street segments shot from the perspectives of
automobile drivers, bicyclists, and pedestrians and on-board bus surveys.

Table 2 : NCHRP Report 616 by Mode

Mode Measures of Effectiveness

Automobile
LOS based on a score calculation that considers
speed, stops, median presence, and exclusive left-
turn presence

Bicycle

LOS based on a score calculation that considers
bicyclists experiences at intersections (road
geometry and motor vehicle volumes) and on
street segments between intersections (same
factors as used FDOT Q/LOS Handbook)

Pedestrian

LOS based on a score calculation that considers
pedestrian density, street segment score (same
factors as used in FDOT Q/LOS Handbook),
intersection score (road geometry, motor vehicle
volumes and speed, and pedestrian delay), and
roadway crossing difficulty

Transit
LOS based on a score calculation that considers
headway, travel time, pedestrian LOS score, bus
reliability, passenger load, and bus stop amenities

Various factors studied were found to influence the LOS perceived by users of all four modes. Because of
this, the models can demonstrate how changing a certain factor can positively or negatively affect the
LOS  perceived  by  each  mode,  making  these  LOS  models  ideal  for  evaluating  the  overall  impact  of
different components of complete streets. Kittelson & Associates, Inc.’s CompleteStreetLOS software
package employs these MMLOS methodologies and is reviewed in the tools and software packages
section of this scan.



National Scan of Alternative Level of Service Methodologies
Broward Complete Streets Initiative

Broward MPO

4  | Page

HIGHWAY CAPACITY MANUAL 2010 (HCM 2010) – TRANSPORTATION RESEARCH BOARD

The Urban Streets Facilities chapter (Chapter 16) of the HCM 2010 provides a methodology to evaluate
the quality of service experienced by road users – automobiles, bicycles, pedestrians, and transit –
traveling along an urban street. The evaluation criteria for each mode are summarized in the table
below.

Table 3 : HCM 2010 by Mode

Mode Measures of Effectiveness

Automobile

LOS based on automobile travel speed and volume to
capacity ratio
Traveler perception score based on stop rate and portion
of intersections with exclusive left-turn lanes

Bicycle

Link LOS based on same factors and equations as used in
FDOT Q/LOS Handbook, but with greater emphasis on
shoulder, bike lane, and on-street parking
Signalized intersection LOS based on road geometry and
motor vehicle volumes
Segment LOS based on link LOS, intersection LOS, and
access point conflicts
Facility LOS based on combined segment LOS

Pedestrian

Link LOS based on same factors and similar equations as
used in FDOT Q/LOS Handbook
Signalized intersection LOS based on road geometry,
motor vehicle volumes and speed, delay, and permitted
left-turns and right-turns on red
Segment LOS based on link LOS, intersection LOS,
roadway crossing difficulty, and pedestrian density
Facility LOS based on combined segment LOS and
pedestrian density

Transit
LOS based on a score calculation that considers headway,
travel time, transit amenities, and pedestrian LOS score

A comparative review conducted by Kittelson & Associates, Inc. HCM 2010 vs. FDOT Q/LOS Multimodal
Level of Service found that the HCM 2010 methodology is more complex than the FDOT methodology.
However, the integrated multimodal approach allows for engineers and planners to analyze streets from
a “complete streets” perspective and assess the impacts of different design features on each mode.
McTrans Center’s Highway Capacity Software 2010 (HCS 2010) software package employs these MMLOS
methodologies and is reviewed in the tools and software packages section of this scan.
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TOOLS AND SOFTWARE PACKAGES

This section provides a review of the available multimodal level of service tools including specific
features, outputs, and costs. The table at the end of the section summarizes the key features of each of
the reviewed tools. This section includes alternative Level of Service methodologies and additional tools
that attempt to quantify concepts such as walkability through numerical calculations based on data.

LOSPLAN - FDOT

The  “ARTPLAN”  component  of  LOSPLAN  2009  software  implements  the  methodologies  for  the  four
modes in the 2009 FDOT Q/LOS Handbook. The Handbook recommends the software for planning and
preliminary engineering, but not for final design or operational analysis work. This software can be used
to demonstrate the effects of certain design components on each mode and the interaction between
modes. The new version of the software, LOSPLAN 2012, is updated to use the HCM 2010 methodology
for the automobile mode.

HIGHWAY CAPACITY SOFTWARE 2010 (HCS 2010) – MCTRANS CENTER

The “Streets” component of HCS 2010 employs the Urban Streets Facilities, Urban Streets Segments,
and Signalized Intersections chapters of the HCM 2010, which include multimodal levels of service –
automobile, bicycle, pedestrian, and transit. This software can be used to demonstrate the effects of
certain design components on each mode and the interaction between modes because it uses the
methodology from HCM 2010.

COMPLETESTREETSLOS – KITTELSON & ASSOCIATES, INC.

The  CompleteStreetsLOS  is  a  multimodal  level  of  service  software  package  produced  by  Kittelson  &
Associates, Inc. that uses the methodology from NCHRP Report 616 with a few adjustments/additions.
These include speed calculators for automobiles and buses that can be used to test the impacts of
different street designs on speeds and resulting LOS and a refined buffer barrier factor calculator to test
the impacts of different tree spacing on pedestrian LOS. This software can also be used to demonstrate
the effects of certain design components on each mode and the interaction between modes because it
uses the methodology from NCHRP Report 616.

MMLOS TOOLKIT – FEHR & PEERS

The Toolkit organizes 16 LOS methods that have some multimodal capabilities by mode (automobile,
ADA accessible, bicycle, pedestrian, transit, and truck) and by setting (rural, suburban, and urban) to
help users identify methods that are the best fit for their situation. It includes information on the
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applicability, advantages, shortcomings, and data/software requirements for each of the 16 methods. It
is a good first-step in filtering out LOS methods that would not be a good fit for a specific situation, but is
not an actual computing tool.

WALKABILITY INDEX – HALL PLANNING & ENGINEERING, INC. (HPE)

The Walkability Index is a tool developed by Hall Planning & Engineering, Inc. to evaluate a corridor’s
level of walkability, block by block. HPE’s Walkability Index is based on ten walkability criteria relating to
the roadway’s geometry, motor vehicle speeds, land use mix, pedestrian features, and transit/bicycle
features. Although the index considers features of other modes of transportation in its pedestrian level
of service, it does not evaluate the LOS for any other mode.

WALK SCORE

Walk Score is the namesake walkability rating system created by the company Walk Score. It assigns a
walkability score to an address or area based on distance to amenities including parks, restaurants,
schools, stores, and other destinations. The score does not consider street-related factors that affect the
overall quality of the pedestrian experience such as the presence of sidewalks, the number of motor
vehicle  travel  lanes,  and  the  volume  and  speed  of  motor  vehicle  traffic.  Since  it  does  not  evaluate
streets, it is not an appropriate tool to evaluate multimodal level of service.

WALKOBOT - WALKONOMICS

WalkoBot  is  a  tool  developed  by  Walkonomics  that  uses  open  public  data  sets  to  evaluate  a  street’s
walkability. Walkonomics’ application is based on eight key factors including safety, ease of crossing the
street, quality of sidewalks, aesthetic quality, and crime rates. Where relevant data are not available for
a category, the average possible score is assigned to that category within the walkability rating. Similar
to the other walkability tools, it does not evaluate the LOS for any other mode of transportation. Note
that in a preliminary location score search, the tool did not deliver results for locations within Broward
County.
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SOFTWARE/TOOL SUMMARY

Table 4 : Software/Tool Summary
Tool Features Outputs Cost

LOSPLAN

Uses adopted models from
2009 FDOT Q/LOS Handbook
for auto, bicycle, pedestrian,
and transit modes
2009 version uses HCM 2000
auto methodology
2012 version updated uses
HCM 2010 auto methodology
Can show interaction between
modes
LOS results for link and facility

Auto: Average Speed (mi/h)
and LOS (A - F)
Bicycle: Score and LOS (A-F)
Pedestrian: Score and LOS
(A-F)
Transit: Adjusted Bus
Frequency (veh/h) and LOS
(A-F)

Free download from FDOT:

http://www.dot.state.fl.us/plannin
g/systems/sm/los/los_sw2M2.sht
m

HCS 2010

Uses HCM 2010 models for
auto, bicycle, pedestrian, and
transit modes
Can show interaction between
modes
LOS results for link, signalized
intersection, segment, and
facility

Auto: Travel Speed (mph),
LOS (A - F), and Auto
Traveler Perception Score
Bicycle: Score and LOS (A-F)
Pedestrian: Score and LOS
(A-F)
Transit: Score and LOS (A-F)

$2000

Information available at:
http://mctrans.ce.ufl.edu/hcs/

CompleteStreetsLOS

Uses NCHRP 616 models for
auto, bicycle, pedestrian, and
transit modes
Can show interaction between
modes

Auto: Score and LOS (A - F)
Bicycle: Score and LOS (A-F)
Pedestrian: Score and LOS
(A-F)
Transit: Score and LOS (A-F)

$1850

Information available at:
http://www.kittelson.com/toolbox
/complete_streets_los

MMLOS Toolkit

Includes applicability,
advantages, shortcomings, and
data/software requirements for
16 LOS methods
Not an actual computing tool

Identifies the available
methods that best fit a
situation (single mode)

Free access from Fehr & Peers:
http://asap.fehrandpeers.com/too
ls/complete-streetslayered-
networks/mmlos-toolkit/

HPE’s Walkability
Index

Easily applied walkability score
sheet
Provides suggestions for
improvement
Does not assess other modes

Pedestrian Score and LOS (A-F) Score Sheet available free of cost
at:

http://www.hpe-
inc.com/walkability-index.html

Walk Score

Assigns a walkability score
based on distance to amenities
Does not assess other modes

Walk Score (0-100) Free location score search at:
http://www.walkscore.com/

Free App download at:
https://itunes.apple.com/us/app/
walk-score/id536017866?mt=8

WalkoBot
Uses public data to evaluate a
street’s walkability
Does not assess other modes

Walkability rating (0-5 stars) Free score search at:

http://www.walkonomics.com/w/
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CONCLUSION

A review of the national examples of existing alternatives to the conventional level of service (LOS) was
conducted to identify a method that reflects all roadway users and best suits Broward County.
Alternative level of service methodologies were reviewed based on the measures of effectiveness given
by the methodology, incorporation and comparability of different modes, and level of current relevance.

The documents reviewed were the 2009 FDOT Quality/Level of Service Handbook (Q/LOS), NCHRP
Report 616 – Multimodal Level of Service Analysis for Urban Streets, and the Highway Capacity Manual
2010. All three documents include level of service methodologies for automobiles, bicycles, pedestrians,
and transit. The measures of effectiveness provided by each of the sources are fairly similar and result in
LOS grades from A through F for each of the modes. In addition, the available multimodal level of service
tools that employ the reviewed methodologies were assessed. A summary of the features, outputs, and
costs of each of the tools is included in Table 4 in the Tools and Software Packages section of this report.

The recommended tool for use by the Broward Complete Streets Initiative is  based  on  the  ARTPLAN
component of the LOSPLAN 2012 software package developed by FDOT, with applied adjustments based
on building environments (urban context) and walkability measures not already accounted for in
ARTPLAN. The sources for the applied adjustment factors are HPE’s Walkability Index and the urban
form factors from the Multimodal Mobility Strategy Assessment for Northern Broward & Southwestern
Palm Beach. This recommendation is based on the considerations listed below.

ARTPLAN…
Provides LOS grades for four main modes of transportation in urban environments
Demonstrates the interaction between the four modes
Shows the effects of different design features on each mode
Utilizes the accepted State of Florida methodologies
Includes updated 2010 HCM automobile methodology
Available free of charge

The application of adjustment factors for additional walkability measures accounts for street factors that
impact walkability but are not included in ARTPLAN.  The following factors from HPE’s Walkability Index
are recommended as adjustment factors to the pedestrian Q/LOS score…

Pedestrian Connectivity (distance between intersections or mid-block crossings)
Presence and quality of pedestrian features (sidewalk condition, lack of obstacles, ADA
compliance, shade trees, street furniture)

The application of adjustment factors for urban form accounts for the impact of building proximity and
spacing (components of urban context) on the environment experienced by pedestrian, bicycle, and
transit users.  The following factors from Multimodal Mobility Strategy Assessment for Northern
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Broward & Southwestern Palm Beach are recommended as urban form adjustment factors to the
pedestrian, bicycle, and transit Q/LOS score…

Building setbacks
Spacing between buildings
Physical barriers between sidewalks and buildings
Off-street parking locations

The attributes of the “ARTPLAN” component of LOSPLAN combined with the recommended adjustment
factors contribute to appropriateness for the Broward environment, applicability for demonstration
project purposes, and make LOSPLAN easily accessible for Broward municipalities and stakeholders who
wish to evaluate urban streets from a complete streets perspective.
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