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1-Magnonia Park

7              4                38            59           35           89            43           41           34              54           60           16           29          24            18          109            -          57           

717            

2-West Palm Beach

2              -            29            23           33           86            44           21           59              78           56           22           18          13            8            124            6             100         

722            

3-Lake Worth

96            62              23            9             29           79            29           22           99              66           21           25           68          11            15          118            18           51           

842            

4-Boynton Beach

264          279            12            -          7             27            23           50           45              101         55           8             27          13            1            155            4             50           

1,123         

5-Delray Beach

82            97              24            3             3             4              32           36           54              41           24           -          20          16            -         83              12           32           

563            

6-Boca Raton

141          273            38            12           5             9              5             9             28              36           51           8             7            12            8            35              5             77           

759            

7-Deerfield Beach

80            129            33            -          4             12            6             3             24              65           32           32           6            22            2            142            15           146         

754            

8-Pompano Beach

42            74              12            15           18           36            10           -          3                26           12           7             7            13            7            187            28           111         

606            

9-Cypress Creek

37            68              19            23           17           69            18           -          -            7             10           5             19          10            -         213            8             105         

628            

10-Fort Lauderdale

57            101            28            21           35           154          67           12           6                7             2             2             4            36            10          381            12           90           

1,026         

11-FLL Airport

17            45              3              22           17           40            26           25           25              6             4             3             -         11            2            288            11           86           

629            

12-Sheridan Street

19            16              -           13           9             49            27           11           5                9             6             2             1            5              -         299            13           72           

556            

13-Hollywood

12            47              8              12           45           76            36           35           63              21           4             -          -         5              23          209            22           75           

693            

14-Golden Glades

28            65              14            10           34           52            45           42           55              44           26           2             18          3              -         45              -          32           

513            

15-Opa-locka

32            5                18            -          7             9              8             20           27              16           12           16           17          -           -         3                2             9             

200            

16-Metrorail Transfer

18            47              53            39           21           31            29           61           99              66           91           43           53          13            8            2                -          16           

688            

17-Hialeah Market

2              3                3              2             3             20            7             15           26              6             7             10           8            -           -         5                2             -          

121            

18-MIA

20            81              24            22           8             56            35           13           124            56           83           7             31          13            3            22              -          6             

604            

Total 956          1,396         380          285         331         899          489         417         776            704         555         207         332        221          105        2,419         158         1,116       11,745       
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1. Introduction

This report documents certain techniques in an effort to encourage more meaningful data from transit onboard surveys. The primary objective of this report is to advance the transit onboard survey state-of-practice in Florida for the purposes of better informing travel models of transit travel behavior. It is not meant to be a step-by-step guide. Some routine steps – such as conducting the fieldwork, typical cleaning of the data records, routine data processing, and traditional calibration/validation techniques – are intentionally not covered in this report. 
Some recent events have placed a stronger emphasis on the transit surveying process. One, recently completed research highlighted transit survey instrument and data processing issues with Florida onboard surveys. Geocoding issues, issues with question types and pre-defined choices, and inconsistent data items were identified. The lack of complete documentation and the general condition of some survey records raised serious concerns about the sampling plan, data processing procedures and survey QA/QC procedures as they are currently practiced in Florida. It was also noted that most of the survey data analyzed was not reviewed for response bias. 

Two, the Federal Transit Administration (FTA) has provided guidance on improving travel survey practices at their recent New Starts Modeling Workshops. The primary focus of FTA’s guidance is to verify the accuracy of the collected survey data. This is not addressed with traditional data collection techniques. Together, these two events argue for better survey planning and QA/QC procedures. 

2. Issues with the Traditional On-Board Survey Process
Transit onboard surveys are the primary source of transit rider patterns used to inform travel models. They typically involve surveying, via interview or written handout, a certain percentage of riders while on-board the transit vehicle. Detailed path and travel components and socio-economic characteristics are generally requested from riders. Surveys are distributed to riders on all routes at all times, although labor restraints typically require this to be performed over several weeks. The completed surveys are placed into digital databases and subsequently expanded and analyzed. 
The traditional on-board survey process includes the following four steps:

· Survey instrument development,

· Survey fieldwork (distribution of surveys to riders),

· Survey expansion, and

· Transit trip tabulation for mode choice calibration.

There are a number of shortcomings with the traditional process:
· The development of the survey instrument is not directly tied to the purpose of the survey. A surveying team is contracted to design the instrument and conduct the survey in many cases. It is unfortunate but common that the modeling staff and surveying team do not directly communicate in such situations. Consequently, the instrument may not reflect the intentions of the modeling staff, making the survey results unhelpful for the purposes of informing the travel model about transit travel patterns.
· Survey expansion typically occurs by factoring the returned surveys to average weekday ridership by route. Such a process does not account for the biases invoked by the survey distribution and response. Response biases may occur in many forms. A well-known response bias is that drive-access riders tend to return surveys at higher rates than walk-access riders. Traditional expansion does not resolve this response bias, and therefore estimates a higher percentage of drive-access trips than actually exists. 
· The typical process does not include QA/QC procedures to verify that the survey results actually are a good representation of all transit riders. This is unfortunate since the biases spawned by the survey distribution and responses are fully reflected in the survey results, and can misrepresent critical transit markets. 
· The model calibration process is insufficient since it only involves the tabulation of transit trips from the survey results. Through such a calibration, the travel model becomes aware of an aggregate number of transit trips by purpose and access mode, but it is unaware of more critical aspects of transit riders – trip length and travel movements, for instance – that are critical for forecasting. It is important to note that the traditional process does not include a step to analyze the survey data to find these critical aspects in the first place.

To address these shortcomings, a proposed onboard survey process is proposed (new steps shown in bold):
· Survey plan development,
· Survey instrument development,

· Survey fieldwork (distribution of surveys to riders),

· Survey QA/QC,

· Survey expansion, 
· Verification of the survey expansion,

· Review of the survey results for critical items,

· Comparison of the model structure and parameters to survey results, and

· Expanded model testing.
Development of the survey instrument involves first deciding on the surveying method (commonly written handouts or oral interviews), selecting appropriate questions, and tailoring the wording and answer sets to the appropriate needs. More information on this step can be found in Chapter 4 of TCRP Synthesis 63: On-board and Intercept Transit Survey Techniques.
The survey fieldwork involves the distribution of the survey to riders, assisting them in completing them, and collecting the completed surveys and any related “passive” information (i.e., boarding counts). More information can be found in Chapter 5 of TCRP Synthesis 63: On-board and Intercept Transit Survey Techniques. 
Survey expansion is the process of converting the raw survey records from the sample to the survey universe. For on-board surveys, this generally means expanding the sample to daily boardings by route although alternate and more complex expansion processes are used. 

The subsequent chapters will discuss the proposed new steps.
3. The Survey Plan

Developing a survey plan has three key benefits, including: ensuring the coordination between the data needs and the survey results, ensuring the agency and contractor responsibilities are fully understood, and ensuring consistency between the design, implementation, expansion, QA/QC and model testing phases.
Another benefit is addressing the primary surveying dilemma: exact knowledge of the survey universe is needed to design a plan that avoids sampling, expansion and other biases. To correct for biases, knowledge of the response biases is required – but these biases will not be known (if at all) until the survey is complete. A survey plan can help to address this dilemma so that current transit service and rider characteristics are analyzed and procedures to address the expected challenges and biases are included. 
Consequently, a survey plan should include the summaries and descriptions of: 
· Transit service and known rider characteristics, including key travel markets, 
· Planned distribution method,

· Sampling plan,

· Data items that will be incorporated in the survey instrument,

· Ancillary data collection plan, purpose and application,

· Pilot survey purpose and strategy,

· QA/QC procedures,

· Expansion methodology and verification procedures,

· Anticipated analysis of the expanded dataset,

· Project timeline and schedule, and

· Agency and contractor responsibilities.

The following sections will briefly describe these elements.

3.1 Transit Service and Rider Characteristics
Unfortunately, it is extremely rare to possess exact and complete knowledge of all existing transit travel patterns. Consequently there must be some upfront effort to identify them. Transit travel patterns are a function of the existing transit service and riders. Some common rider characteristics that should be identified in the survey plan are listed below. In many situations, these characteristics can be ascertained through interviews with transit agency staff and reviewing previously conducted surveys.

Table 1: Common Rider Characteristics to be Included in Survey Plan
	Rider Characteristic
	Example(s)

	Common languages
	English, Spanish and Creole depending on the route

	Access modes
	85% access by walking/bicycling,

10% by park-ride and 5% dropped-off

	Routes with standing loads, including areas and times
	#1 between Main Street and MLK Parkway
#77X between Gallery Park-Ride Lot and downtown

	Age and Person Types
	10% under 6 years old, 15% grade school, 20% university students, 15% seniors (can use fare classifications)

	Frequency of use
	50,000 boardings per average weekday; ridership drops 35% when schools not in session; ridership surges 20% for large conventions/events

	Common trip purposes
	Work, school or downtown circulation depending on the route

	Student groups
	Elementary school, high school, traditional college/university, commuter college/university

	Tourist, visitor or other special groups
	Convention groups, sporting event attendees

	Percentage of captive/choice riders
	Roughly 80% captive and 20% choice riders

	Average trip length or trip length characteristics
	80% of riders travel at least 5 miles;

Less than 10% of riders travel one or two stations


Some typical characteristics of the transit service that should be reviewed are listed below. In many cases, these characteristics can be identified through interviews with transit agency planning or operations staff and by reviewing the public time tables and schedules.
Table 2: Common System Characteristics to be Included in Survey Plan
	System Characteristic
	Example(s)

	Types of service
	25 fixed-route local routes, 8 express routes, modest paratransit service, 2 bus rapid transit lines, 1 circulator system, 1 rail line

	Common service frequencies
	15-20 minutes for local service

30 minutes for express service in peak periods only

	Fare system
	Boarding fare, transfer fare, pass types

	Areas served
	Entire urban area with highest service near downtown

	Major transfer areas
	Downtown transfer centers, malls, suburban transit centers

	Official park-ride lots or drop-off areas
	Northeast Park-Ride (100 spaces), Northwest Park-Ride (50 spaces)

	Unofficial park-ride lots or drop-off areas
	Shopping mall or strip mall parking lots; church parking lots


3.2 Distribution Method
The survey plan should discuss which method is being employed and how the expected biases will be addressed.

Written instruments and personal interviews are the two most common survey distribution formats employed today, with written instruments being more common than interviews. Both formats can produce effective results for roughly the same cost. It is important that the instruments are prepared and disseminated in all major languages used by the transit riders to avoid the expansion bias discussed in the earlier section. 

Written instruments are manually distributed on the transit vehicles to all riders and collected either on-board (highly preferable) or by mailing the form back through pre-paid postage (less preferable). A common problem is retrieving surveys with incomplete or illogical responses. To avoid this problem, surveys should be reviewed as soon as they are submitted by the transit rider for completeness and reasonableness, with the surveyor requesting more complete information from the rider. This provides the best opportunity to collect any missing information from the respondent. Secondary checks at the end of each survey day will also help to identify these surveys and remove them from the final dataset.

For oral interviews, transit riders are approached on the transit vehicle or platform. A handheld device is frequently used by the surveyor. This allows responses to be recorded in a database directly, removing the need to read handwritten responses. This interview method also allows many illogical answers to be addressed during the interview. A major interview issue is bias in the selection of candidate riders. Since interviews cannot be granted to every rider, a procedure is needed to ensure that the surveyors randomly select candidate riders. 

Both interview formats present the possibility of introducing bias against short-distance trips. Completing a survey takes a certain amount of time. Transit riders on the vehicle less than that time tend to either not complete the survey or submit them at a reduced response level as compared to other types of riders. Resolving short trip bias is difficult unless an ancillary or auxiliary data collection effort is made focusing on these riders.

3.3 Sampling Plan
The sampling plan section consists of a discussion of how surveys will be randomly distributed to the transit riders. Travel demand models reflect transportation patterns that occur on a typical weekday. Therefore, surveys should only be distributed on typical workdays. Surveys should be distributed equally to all operating services, all key travel markets and elements of the expansion process. Operating services include modes, routes, time-of-day and direction.

3.4 Data Items
The FSUTMS Transit Survey Research Technical Report notes differences in surveyed data items among recently conducted transit surveys. It is recommended that all future transit surveys conducted for travel forecasting purposes contain the data items mentioned in this section at a minimum. 

The FTA presented a list of recommended data items at the 2009 New Starts Workshops, and is shown in the following table. These should be appropriate for virtually all transit agencies and services in Florida. Survey instruments should contain almost all of these items. 

Table 3: FTA Recommended Data Items that Survey Instruments Must Contain
	#
	Category
	Data Items

	1
	Origin
	Location, purpose, transit access mode, park-ride location

	2
	Transit path
	Full set of origin-to-destination transit lines used,                                             boarding and alighting stop/station for surveyed vehicle

	3
	Destination
	Location, purpose, transit egress mode, park-ride location

	4
	Person
	Driver’s license (definite)

Age, worker/student (may vary by location)

	5
	Household
	Number of vehicles owned (definite)

Number of persons, adults, drivers and workers (may vary by location)

Income (may vary by location)


Geocoding is becoming an important technique to identify those travel characteristics that can be easily coded into the travel model. Maximum distances of access and egress connectors are one such example. In order to develop reliable information about these characteristics, it is important that all efforts are made to acquire the exact address locations from the rider. Surveys that request only the nearest cross-street or number of blocks walked to/from transit tend to provide unhelpful information since the distance between the actual and estimated locations can be significant. 

The survey plan should explicitly define the data items comprising a “complete” survey record. Only complete survey records will comprise the final dataset. A complete survey record should include most of the items listed in the above table. Collecting and reviewing the incomplete forms (e.g., partially-completed) can be helpful in uncovering previously unknown response biases or instrument wording issues. Data-entering the partially complete forms will require additional resources.

3.5 Ancillary Data Collection
The traditional survey process accepts the survey results to be an accurate reflection of riders and travel markets. Recent experiences have found this to be an incorrect assumption in many cases. Circumstances – some foreseen some unforeseen – cause the survey to be distributed unequally to all riders and travel markets and/or the surveys not to be returned equally from all riders and travel markets. Therefore, verification of the survey expansion process – through a comparison of the survey results and data collected independently of the onboard survey – is necessary to verify the survey is an adequate representation of transit riders. In some cases, the independently collected data can be used in the survey expansion process directly.
The independent data can be collected through a secondary (or ancillary) data collection program. Common types of ancillary data include vehicle counts at known park-ride, drop-off and other access or egress locations, boarding counts of students and non-students, person counts at major transfer areas, boarding/alighting information from “smart card” systems, boarding/alighting movement (i.e., “on-to-off”) counts, time-of-day boarding and alighting (i.e., “ons/offs”) counts, fare pass sales by category and many others.

The survey plan should describe the ancillary data collection program, including the types, methodology, and planned use in the expansion or expansion verification process.

3.6 Pilot Survey
The traditional purpose of pilot surveys has been to perform a “dry run” of the survey fieldwork. The results of the pilot survey data are usually discarded or combined with the final dataset and not analyzed prior to the main survey fieldwork. While performing a “dry run” of surveying procedures is helpful, pilot surveys should also test new or alternate surveying methods in an effort to better capture transit travel markets. The pilot survey results should be analyzed to see if the methods performed better or worse than conventional methods.

Some survey concepts that may be worthy of analysis are:
· Incentives – comparing response rates for (a) no incentive, (b) immediate incentive (e.g., free daily pass) and (c) postponed incentive (e.g., drawing for free monthly pass);

· Alternative survey instruments – comparing response and/or accuracy rates for instruments with different wording, question ordering, or formatting;

· Innovative or challenging data collection procedures – comparing response rates and/or feasibility of capturing new types of information such as on-to-off counts or transfer counts;

· Survey format – comparing response and accuracy rates of written and oral interview formats.

The survey plan should discuss the schedule of the pilot survey and the innovative or alternate concepts to be tested. Sufficient time should be available for a full analysis of the pilot data and for this analysis to be incorporated into the main survey fieldwork.
3.7 QA/QC Procedures
The primary purpose of performing quality assurance and quality control on the expanded dataset is to verify the reasonableness. Even if a survey record is deemed complete, the reasonableness and logical consistency of the responses still need to be verified. A manual review of each survey record, verifying the reported travel path, remains the best way to accomplish this. It is not unusual to have survey header information, which includes the survey time, route, direction and reviewer, to be inconsistent with the respondent data from multiple database manipulations. Manually reviewing records is the best way to catch these problems. 

Multi-dimensional tabulations of the survey data are helpful if there are insufficient resources to complete a manual review. Reviewing survey data in this way can help identify issues with the survey data, especially if the results do not meet a priori expectations. Multi-dimensional tabulations can be performed across two or more of the following characteristics: trip purpose, time period, geographic district, access mode, number of transfers, egress mode and market segment.

Geocoding location information must be reviewed since address information is frequently incomplete and automated procedures incorrectly assign address locations. The error rate from automated procedures is quite high, so these should be reviewed for reasonableness. A method to review the automated geocoding procedures is to create cumulative distribution function (CDF) plots of the access and egress distances from the survey records. CDF plots are generated by computing the access and egress distances for each record, and then plotting the cumulative frequency by distance. A survey dataset with very good address information and low amount of geocoding mistakes should show that 75-90% of the records walk about one mile and drive several miles to and from transit service. A significant proportion (greater than 5%) of zero-length access or egress distances likely indicates an issue. Zero-length access/egress distances are possible at shopping malls and other large activity centers, but in most cases today it implies one of the following situations (in order of likelihood): a poorly worded question or question order, imprecise or incorrect geocode, respondent misunderstanding. These situations could also be present if a significant proportion (greater than 25%) of records has very long distances. 

Figure 1: Walk Access and Egress Distance CDF Plot
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3.8 Expansion Methodology

An expansion methodology should be developed and tailored around the key travel markets and patterns. The expansion of the survey is often overlooked as an important part of the survey. Together with the sample dataset it provides a picture of the full range of rider characteristics. Unfortunately, an incomplete or insufficient expansion can distort this picture. Two major situations will be discussed here.
The first occurs when a particular travel market or dimension does not appear in the sample dataset. This happens when either that market is not surveyed or no useable surveys from that market are acquired. No expansion process, however straightforward or complex, can affect the absence of that market. The second situation occurs when the expansion process incorrectly quantifies the travel markets. Auto-access markets are commonly mis-represented in expanded datasets. 
The process of verifying the survey expansion consists of two steps: expanding the survey as planned and then comparing the expanded dataset to independently collected data (i.e., ancillary data). FTA recommends a multi-dimensional expansion process controlled by the independently collected data. The data can be combined when necessary to avoid large expansion factors. 

During verification, the expanded dataset should roughly correspond to the ancillary data. Any major discrepancies can be addressed by expanding the survey in additional dimensions. The following table lists some common comparisons. Of course, if the expansion accounts for the independently collected data, then the comparison will simply be a check whether the expansion routines were executed properly. If not, the comparison provides a good validation of the survey collection process.

Table 4: Some Common Comparisons for Verifying Survey Expansion
	Rider Characteristic
	Independently Collected Data
	Expanded Onboard Survey Dataset
	Notes

	Park-riders
	Park-ride vehicle counts
	½ of park-ride trips (to produce equivalent vehicles)
	Can be by lot or station if desired

	Boardings by time of day period
	Automated Passenger Counts by time of day period
	Trips by time of day period
	

	Boardings by fixed-guideway station
	Boardings by fixed-guideway station
	Boarding by fixed-guideway station
	

	Students
	Student and/or youth passes sold or distributed
	½ of student trips (to produce equivalent number of students)
	

	Transfers at key locations
	Transfer counts at key locations
	Unlinked trips that transfer/would be expected to transfer at key locations
	Can be performed by location


3.9 Expanded Dataset Analysis

Once the survey and the expanded dataset have been verified, the expanded dataset should be fully reviewed to gather the crucial elements that must be reflected by the travel model. The elements would include the important details of the rider and travel markets (as shown in Table 1), such as common:
· Origins and destinations,
· Access and egress modes (including distance distributions and origin/destination locations),

· Boarding and alighting areas or stations,

· Person types (youth, adult, student),
· Size (in terms of linked trips),
· Diurnal distribution,
· Trip length characteristics, and
· Other relevant characteristics.

These crucial elements, in addition to traditional transit trip tabulations, would serve as the basis for informing the travel model about transit rider and travel markets.
The survey plan should identify elements that are most relevant to the region. A technical memorandum should summarize the elements prior to model calibration and validation.
3.10 Timeline and Schedule

The timeline and schedule would identify the time periods for each phase of the survey, with adequate time for pilot and main survey analysis.

3.11 Agency and Contractor Responsibilities

Agency and contractor responsibilities for each part of the survey process should be identified to avoid confusion. Project milestones and approvals can be mentioned, if appropriate.
4. Comparison of the Model Structure and Parameters to the Survey Results
Once the crucial elements have been identified, the final dataset is ready to be incorporated into the travel model. From a traditional modeling perspective, the primary purpose of conducting an onboard survey is to develop transit targets in order to calibrate the mode choice model. This is important, but a more comprehensive purpose would be to ensure that the travel model understands the key transit rider characteristics. Among other things, this involves comparing the survey results to the model structure and parameters to verify that they are consistent with transit rider patterns. Some examples are discussed in this chapter.
The park-ride and drop-off access distances can be compared to the minimum and maximum distances defined in the travel model. This verifies whether the settings reflect actual conditions. One way to accomplish this is to use the CDF plots of access distances. The access distance representing the 75% or 80% percentile is commonly used, as the model should reflect the majority of access distances and not every viable trip. 

Park-ride and drop-off locations are important assumptions in travel models. Unfortunately, this is rarely checked against observed behavior. The park-ride locations assumed by the model and those reported in the survey should be mapped together using different colors. A similar map can be developed for drop-off trips. An example is shown below. The red dots indicate locations assumed by the model where drop-offs occur. In this particular model, drop-offs were assumed to occur only at park-ride lots and major transit centers. The map indicates that the model’s assumption does not portray all of the possible locations, although more observed drop-off records would help to specify a new assumption. 

The survey data should be reviewed to see if the model incorporates the common egress modes. Virtually all models across the country assume that walk is the only egress mode from transit. However, the latest Tri-Rail onboard surveys indicate that auto-egress – essentially getting “picked up” by a driving friend – is quite common. This might also be true for bus trips as well. If non-walk egress modes are relatively common, the model structure should be modified to incorporate this behavior.

Figure 2: HART and Pinellas Suncoast TA: Drop-Off and Transit Station Locations
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While not always direct comparison of model parameters, one of the most powerful uses of the survey data is to assign the expanded dataset to the transit network. This technique has many benefits, including verifying network coding procedures and some pathbuilding parameters. This procedure requires a well-executed survey and extensive geocoding. A trip table is created from the survey records and assigned to the relevant transit paths and time period. A review of the trip records unable to be assigned is the primary focus of this test. Unassigned trips may indicate problems with geocoding of the records, access connector procedures and assumptions, pathbuilding assumptions and parameters, and network coding issues. 
To determine the root cause of an unassigned trip, perform a manual review of that record first. The observed trip is manually assigned through a review of the access connector procedures, pathbuilding procedures and network coding. For example, a walk-access transit trip may be unassigned because the origin zone does not have a walk access connector. If a sufficient number of such trips exist in the dataset, this could either be a problem with the walk-access connector procedures and assumptions or network coding. The procedures could be unintentionally prohibiting the creation of a connector. Alternatively, the network coding could be incorrectly representing the transit system in the area around the origin zone. 
This test is well-suited to identify problems that would be otherwise impossible or impractical. For instance, in one city this test produced a high number of unassigned trips for a common origin/destination movement. An initial manual review of the network saw no problems. The high number of unassigned trips forced a subsequent detailed review that eventually showed that the bus did not stop at the walk-access connector from the nearby zone. The nodes were essentially on top of each other but were not connected, resulting in the trips being unassigned.
Another recent finding from applying this test indicated issues with bus speed methodology. The assignment of the survey trip table produced too many local bus boardings as compared to express bus boardings. This occurred because the speeds for local and express buses were identical, although express buses had about 20% faster than the corresponding local bus service. The local bus service had more frequent service than the express services, so the assignment process allocated more riders to local buses. The solution to this problem was to correctly reflect the faster speeds of the express buses.
5. Expanded Model Testing
Traditional model calibration adjusts the bias constants to match the tabulation of transit trips from the survey results. Through such a calibration, the travel model becomes aware of an aggregate number of transit trips by purpose and access mode, but it is unaware of more critical aspects of transit riders that are critical for forecasting. To make the model aware of these details, innovative tests are needed that compare the model results to the survey results. Some examples of these tests are described in this chapter. The basis for travel model calibration and validation should be how well the model represents the critical aspects of transit riders and travel patterns.
The transit trips from the mode choice model should be compared to the survey across multiple dimensions to ensure that the model reflects all of the known rider patterns. This provides a much stronger calibration beyond calibrating the mode choice model to the trip targets developed from the survey. A typical Florida mode choice calibration uses trip targets stratified by sub-mode, trip purpose, access mode and market segment. The resulting transit trips can be stratified by time of day, origin/destination, number of transfers and trip length. The stratification can be single dimensional or be tabulated across other dimensions. Tables are the best way of comparing observed and estimated results by multiple dimensions. 

Transit trip distance is very important in order to properly capture the travel patterns. However, it is not usually incorporated in pathbuilding or mode choice. This means that the model is usually uninformed about trip lengths, which can lead to inappropriate travel forecasts. Trip lengths can be compared by post-processing the estimated transit trip table and the transit skims and developing a trip length frequency. This is typically done for an individual line or route, but could be applied to a bundle of routes or system wide. The following chart compares the estimated Tri-Rail trip lengths with those from the most recent onboard survey. The chart shows that the model is under-estimating trip length by nearly 50%; the observed trip length is 30 miles but the model is estimating 15.6 miles. The result of this finding was to incorporate a trip length parameter in the mode choice model, resulting in Tri-Rail trip lengths more representative of the survey.
Figure 3: Comparison of Distance Traveled on Tri-Rail (survey Vs Model)
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Geographic travel flows are another good way to evaluate the model’s representation of travel patterns. Observed and estimated transit trips can be grouped by district (5-7 for a corridor or region is a good number) for bus systems or stations for rail systems. A station-to-station comparison of Tri-Rail trips was performed recently using the results of the most recent survey and travel model. The observed data clearly showed a dominant north-to-south movement with the Metrorail station as the major attraction station. The model results were very different. They indicated a dominant south-to-north movement with a northern station (West Palm Beach) as the top attraction station. These results led to a complete review of the distribution model and mode choice utility variables. Future distribution adjustments are currently being planned.
Table 5: Observed Station-to-Station Movements of Tri-Rail Trips
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Table 6: Estimated Station-to-Station Movements of Tri-Rail Trips
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1-Magnonia Park

-           77              24            17           19           12            3             4             3                2             0             0             0            0              0            0                -          0             

165            

2-West Palm Beach

4              -            30            45           73           36            13           12           10              6             1             0             0            1              0            1                0             0             

233            

3-Lake Worth

95            699            -           77           87           52            19           21           18              12           1             1             1            2              0            1                0             0             

1,085         

4-Boynton Beach

34            230            29            -          109         110          38           41           31              19           3             1             2            2              0            2                0             0             

650            

5-Delray Beach

27            152            26            33           -          34            63           74           52              31           5             2             2            4              1            4                0             1             

510            

6-Boca Raton

3              28              6              15           27           -           85           101         62              40           6             2             3            5              1            4                0             1             

387            

7-Deerfield Beach

12            73              8              21           68           243          -          189         124            79           12           5             7            13            2            13              1             2             

873            

8-Pompano Beach

16            89              11            22           63           194          85           -          54              48           11           5             7            13            3            17              1             3             

642            

9-Cypress Creek

12            92              10            17           50           139          65           15           -            22           35           21           20          38            10          63              4             12           

626            

10-Fort Lauderdale

7              102            12            25           63           186          84           23           75              -          49           36           34          86            24          139            10           30           

984            

11-FLL Airport

0              9                1              5             11           26            18           13           47              35           -          10           23          71            17          82              5             17           

390            

12-Sheridan Street

0              19              2              6             14           32            21           15           69              47           31           -          20          72            18          96              6             20           

487            

13-Hollywood

0              9                2              7             20           43            28           15           98              64           72           22           -         178          52          269            25           68           

971            

14-Golden Glades

0              1                0              1             11           48            52           52           251            105         170         54           36          -           17          106            22           125         

1,051         

15-Opa-locka

-           0                0              0             5             9              11           17           103            76           58           18           25          10            -         48              11           63           

455            

16-Metrorail Transfer

0              0                0              0             2             24            47           61           369            296         270         96           147        90            3            -            -          83           

1,489         

17-Hialeah Market

-           0                0              0             0             0              2             1             9                14           11           3             11          30            7            10              -          2             

98              

18-MIA

0              0                0              0             0             2              9             13           66              75           55           20           52          134          34          188            4             -          

651            

Total 210          1,580         160          290         622         1,191       645         667         1,439         972         788         294         389        749          189        1,043         90           427          11,745       


Other characteristics that can be analyzed are district-to-district mode shares and travel flows by mode, market segment and transfer rates. 
6. Summary

In many instances, the traditional onboard survey process falls short in producing the quality transit data needed for travel models. The separation of responsibilities between modelers and surveyors typically leads to an unfortunate separation between data needs and the actual survey data. Commonly used expansion techniques fail to detect and address response biases. Expanded survey data is not normally tested to verify that they correspond to known ridership and travel characteristics. More important to modelers, the mode calibration process has been overly focused on numerical trip tabulations.
This report documents techniques that help to address these deficiencies. It proposes developing a survey plan to ensure that: data needs are fully addressed by the survey instrument; methods to mitigate response bias are identified and executed; and expanded survey data is verified before used in model calibration. The report provides some ideas on how to verify survey data and its expansion. It suggests that pilot surveys should undergo serious thought and test new or innovative surveying techniques. Finally, some model testing techniques were provided to show how model calibration can be expanded beyond numerical trip targets.
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