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Introduction  

Bowling Green State University (BGSU) is an Institution of Higher Education located in 

Bowling Green, Ohio.  BGSU collaborated with Bowing Green Flight Center (BGFC) to form the 

university’s first public/private academic partnership in 2014.  BGFC serves as the exclusive flight 

training provider for BGSU, and together they operate one of two collegiate aviation programs in 

the country to have their flight operations and airport right on campus. In 2022, the Bowling Green 

Flight Center expanded its facilities located at the Wood County Regional Airport, opening the 

Flight Operations building. This facility houses a new dispatch center, instructor bay, and simulator 

space. The training fleet of Piper Archer and Piper Seminole aircraft operated by BGFC continues 

to increase. With this anticipated growth, there is an even greater need to have adequate 

separation and maintain safety in flight operations. 

I am a Flight Technologies and Operations major at BGSU, minoring in Aviation Systems 

Operations, and I have been a flight student for four years now. I hold a FAA Commercial Pilot 

certificate with an Instrument Rating, and I am working towards my Flight Instructor Certification. I 

have been employed at the Bowling Green Flight Center as a Dispatcher for three years. As an 

employee and flight student, I am very involved with the flight program and understand the 

operation well.  

At Bowling Green Flight Center, instructors oversee student training activities and make 

determinations if the flight can be conducted safely through the evaluation of preflight risk 

analysis factors. These preflight factors commonly include weather, available alternates, runway 

lengths, fuel requirements, Air Traffic Control delays, takeoff and landing distances, and Notices to 

Air Missions. After considering these factors, the flight instructor makes the final determination if 

the specified flight training event can safely take place. The Bowling Green Flight Center currently 
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operates a fleet of 19 aircraft, soon to be 33 by 2026. During a good weather day, nearly all of the 

aircraft could be in the air simultaneously. Pilots rely on position reports, and equipment such as 

Automatic Dependent Surveillance-Broadcast (ADS-B) and transponders, to determine aircraft 

location and improve collision avoidance capabilities.  Both ADS-B and transponders utilize on-

board receiver equipment, but ADS-B equipment relies on satellite navigation sensors and 

transponders rely upon a radio-frequency interrogation from a ground station. Both of these 

technological requirements contribute to positional awareness for both pilots and Air Traffic 

Controllers. The desired outcome of this project is for flight instructors to have a visual 

representation of how many aircraft are in a specified area and consider if their planned training 

event should be conducted in an area with decreased air traffic volume.  

 

Research Question 

The honors project research question is: Will the design, implementation, and analysis of a 

Traffic Monitoring System at the Bowling Green Flight Center be useful as a preflight planning tool 

to increase situational awareness and safety margins in flight training.  

 

A Review of the Literature 

The Bowling Green Flight Center is dedicated to providing BGSU Aviation students with the 

best flight training and resources necessary for their pilots to succeed. BGSU Aviation’s vision is “to 

excel in the preparation of aviation professionals for careers in the aviation industry while striving 

to become one of the best aviation programs in the nation” (BGSU Aviation 2023.) BGFC 

continuously monitors operations for ways to improve the training program and create a safe 
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place to learn. For these reasons, the Bowling Green Flight Center invested in the creation of a 

Traffic Monitoring System to add an extra layer of traffic awareness in flight training.  

As a flight instructor conducts a lesson with a student, they must manage all aspects of the 

flight as pilot-in-command. Instructors must teach their students new concepts, operate the 

aircraft, maintain aircraft separation, distribute workload, monitor aircraft systems, and maintain 

situational awareness. Preflight planning is a critical step in managing workload and limiting 

distractions throughout the flight.  When pilots have a greater awareness of the air traffic that may 

affect their flight event, they can focus more on the instructional event. Thorough preflight 

planning fosters a safer flight environment once airborne. 

The Federal Aviation Administration (FAA) has mandated that before anyone can earn a 

pilot certificate, they must demonstrate an understanding of preflight procedures and the 

importance of checklist usage. They have published an Advisory Circular, providing information 

and guidance to demonstrate compliance with the regulations and standards for proper preflight 

procedures. This guidance also provides a checklist the FAA recommends pilots use when 

preparing for a flight. In addition to taking a close look at the aircraft itself, the FAA also 

recommends that “As part of the preflight familiarization with all available information concerning 

a flight, each pilot should review all appropriate sources (including but not limited to Chart 

Supplements, the AIM, and NOTAMs), for pertinent information on current traffic patterns at the 

departure and arrival airports, airport environment, routing, departure and approach procedures, 

NOTAMs, weather, crew duties, standard cockpit procedures, potential emergencies and their 

remedies, alternates, fuel and timing, and Take Off and Landing Data speeds” (FAA AC 91-92). 

Having prior knowledge of the intended positions of other aircraft will add an extra layer of 

information and awareness during completion of these preflight planning tasks. 



   

5 
 

Understanding how many aircraft are in an area at a given time, and choosing an area to fly 

in that is less densely populated with other aircraft, will decrease pilot workload while increasing 

situational awareness and collision avoidance capabilities. According to the Civil Aviation Authority 

of New Zealand, this would mean “having an understanding of the existing inter-relationship of 

location, flight conditions, configuration and energy state of the aircraft, as well as any other 

factors that could be about to affect its safety (e.g., terrain, obstructions, airspace reservation, and 

weather systems)” (CAA of New Zealand). Understanding the environment around you is an 

integral part of visual scanning for pilots.  

According to the Civil Aviation Authority of New Zealand, there are three levels to building 

and maintaining situational awareness. These include:  

1. Perception, which is gathering as much information about your surroundings as 

possible. 

2. Comprehension, which is an interpretation of what we see based on our previous 

life experiences. 

3. Projection, which is the person’s ability to think ahead on what they have seen and 

comprehended. 

 “Failure to recognize the problem or state that requires a decision or action can result in 

accidents or serious incidents” (CAA of New Zealand).  Several factors could lead to a breakdown 

in the steps to situational awareness including task saturation, distractions, and poor 

communication. Insufficient workload management and distractions are the most prevalent 

factors in the flight training environment. A pilot may be overloaded, or task saturated by such 

factors as simultaneously performing instruction, flying the aircraft, and communicating with Air 

Traffic Control for instance, and may have a breakdown in situational awareness without even 

being aware of it. Having prior knowledge of intended locations of other training aircraft will 
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increase situational awareness, allowing instructors to make informed decisions based upon the 

number of aircraft they should expect to locate and avoid in the specified airspace. 

Bowling Green Flight Center currently utilizes several methods to track the location of its 

training aircraft fleet. All the aircraft are equipped with Automatic Dependent Surveillance–

Broadcast (ADS-B) and Transponder receivers and are registered to display the aircraft’s specific 

identification number. Those signals are then displayed on a moving map on the aircraft’s Multi-

Function Display (MFD). This means pilots have the technology to see the position of other aircraft 

relative to their own position on the aircraft flight displays.  While this is helpful in real-time when 

airborne, this is not helpful during the preflight planning stage risk assessment. In addition to 

traffic depictions on the flight displays, pilots can also utilize air traffic websites such as Flight 

Radar 24. This website allows for aircraft route tracking, as well as real-time traffic volume 

depiction. The service allows users to track any aircraft by registration number, depicting the 

aircraft’s current position. Many flight schools use this system to monitor their aircraft locations; 

however, there are some limitations to this tool. The website will show where the aircraft are 

located but does not always report data such as the destination, flight plan, or intentions for flight 

training. BGFC Dispatchers and Instructors often utilize this service to track students on cross-

countries flights and to more accurately determine when an aircraft is expected to return. But, 

again, an instructor is not referencing this tool in the preflight planning stage since it is a real-time 

tracking depiction. 

Flight Radar 24 has also reported several issues with the service itself. They have reported 

faulty transponder readings have led to inaccurate position reports of several hundred miles or 

more. They have also stated, “We maintain a database of over 250,000 aircraft, and making sure 

this database is up to date is something we work on daily. But try as we might, the database will 
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never be 100 percent correct… We can also end up showing the same flight twice. When we have 

an ADS-B or MLAT track and radar data but don’t make a positive match between the two, we may 

show two icons for the same flight.” (Flight Radar 2019). Similar aircraft registration numbers may 

also add to confusion.  

The BGFC Traffic Monitoring System differs from FlightRadar24 in that it will only represent 

BGFC aircraft resources and their intended location of training with reference to organized training 

areas. It also allows instructors to briefly review it during the preflight preparation stage and 

consider if they should alter their intended training plan based on the depicted traffic volume in a 

specified area. It is anticipated that use of the TMS before training events will lead to a more 

thorough preflight preparation and in turn increase situational awareness and safety in the flight 

training environment. 

 

Description of the System 

The Traffic Monitoring System utilizes a large whiteboard, sectioned-off to represent 

designated flight training areas. These sections include Cross Countries, Practice Areas 0-2, 

Practice Areas 3-5, Instrument Approach Locations, and Traffic Pattern Locations. Two of the areas 

are broken down further into more specific locations. The Instrument Approach Location and the 

Traffic Pattern Location areas are further sub-divided into three to four commonly utilized airports 

where approach procedures or traffic pattern operations typically occur. Figure 1 depicts the 

original project design for the TMS.  
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Figure 1. Traffic Monitoring System Mockup 
 

 

Magnetic aircraft icons are positioned on the far-right side of the TMS white board when 

not in use. When the pilot determines where the majority of the flight event will be performed, 

they select the specific aircraft numbered magnetic icon and move it to the intended whiteboard 

section.  Figure 2 depicts the magnetic aircraft icons. After the training event is complete, the 

instructor transfers the magnetic aircraft icon representing their flight asset back to the 

appropriate resource section on the far-right side of the TMS white board.  
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Figure 2. Magnetic Aircraft Icon Mockups            Figure 3. Flight Data Tags 

 

Flight Data Tags are utilized to provide additional flight information. Information depicted 

on the data tag includes the time of departure, route, and altitude. Figure 3 depicts the Flight Data 

Tags. Instructors will write Flight Data information with black dry erase markers to designate dual 

training events (Instructor and student onboard) and with red dry erase markers to designate solo 

events (no Instructor onboard).  At a glance, instructors can not only detect where there may be a 

high volume of aircraft, but also if there is a solo student pilot in the area.  

 

Planning  

To prepare for the launch of the proposed Traffic Monitoring System, numerous meetings 

were conducted to discuss factors such as the layout, design elements, location of the TMS, survey 

questions, risk identification, hazard analysis, and cost. A timeline was proposed to launch the 

system and evaluate the project effectiveness during Bowling Green State University’s Fall 2023 

semester. Figure 4 illustrates the TMS project timeline. An analysis of the project elements and 

their associated costs was performed. This project, with cost analysis, was then proposed to 
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Bowling Flight Center, ultimately leading to the project being entirely funded by BGFC.   Cost 

analysis is depicted in Figure 5. 

 

 

Figure 4. Proposed Timeline 
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Figure 5. Cost Analysis 

 

To gain additional feedback, a presentation of the proposed Traffic Monitoring System was 

made to a group of six FAA Assistant Chief Flight Instructors.  They provided feedback on layout, 

design, potential issues of the system, and recommended solutions. The system was additionally 

reviewed by the FAA Chief Flight Instructor and the Bowling Green Flight Center Director of Safety 

to evaluate potential hazards and risk mitigation strategies.   
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Safety 

A risk analysis was performed in accordance with the Flight Center Safety Management 

System by the BGFC Director of Safety and FAA Chief Flight Instructor prior to the TMS launch.  

There were primarily two potential hazards identified: 

1. Employee Training on the use of the new traffic system.  

2. Effective location of the Traffic Monitoring System white board. 

 The two identified hazards included three additional potential subsection hazards: 

1. The instructor may not move the magnetic aircraft icon back to the far-right side 

of the TMS whiteboard at the completion of a flight event, leading to a 

misrepresentation of aircraft volume in a depicted area.  

2. The flight instructor staff may underutilize the traffic monitoring system tool, 

and do not place the magnetic aircraft icon in the intended training area prior to 

their lesson departure, again depicting a misrepresentation of aircraft volume in 

a depicted area. 

3. Tampering with the TMS magnetic aircraft icons by individuals not associated 

with the flight event, leading to an inaccurate depiction of aircraft. 

 

Solutions identified to mitigate these potential risks included: 

1. Providing Instructor and Dispatcher staff training on the system during the next 

Instructor meeting. 

2. Creating an instructional video and publishing it for employee training and 

reference.  

3. Publishing a BGFC Pilot Information File (PIF) Memorandum explaining the TMS, 

and requiring each Instructor to review it, as well as brief their student on the 

use of the TMS prior to conducting their next flight training event.  

 

An instructional video, four minute and thirty seconds in duration, was created to depict 

and explain the Traffic Monitoring System and display its functionality. The TMS Instructional 
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Video was uploaded to YouTube and located on the Bowling Green Flight Center SharePoint in the 

Student Hub digital landing page for student and staff viewing access. Figure 6 illustrates a 

screenshot of the TMS Instructional Video. 

 

Figure 6. TMS Instructional Video 

 

The Traffic Monitoring System Pilot Information File Memorandum was uploaded to BGFC’s 

flight scheduling program Talon for employees to read and acknowledge. A copy of the PIF is 

depicted in Figure 7.  The implemented Traffic Management System policy and guidance will be 

incorporated into the Flight Operation Handbook for BGSU’s spring 2024 semester. This handbook 

is briefed with each new flight student and accessible thereafter by all flight students for 

continued reference and safety awareness. 
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Figure 7. Traffic Monitoring System PIF 
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Figure 7. Traffic Monitoring System PIF (continued) 
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A Risk Analysis Matrix was utilized by the BGFC Director of Safety and FAA Chief Flight 

Instructor prior to the launch of the Traffic Monitoring System. A Risk Analysis Matrix is an 

assessment that identifies and processes potential hazards that may negatively affect an 

organizations environment. The Risk Analysis Matrix plots identified hazards and assigns them a 

color. These color categorizations represent: 

1. Green- Low Acceptable Risk, which means it is accepted with no further action. 

2. Yellow- Medium Tolerable Risk, meaning the risk may not yet be as low as reasonably 

possible. 

3. Red- Unacceptable, representing high severity risk. 

 

Figure 8. BGFC Risk Analysis Matrix 

The identified potential TMS safety hazards and their associated risks were categorized 

based on the level of severity and their likelihood of occurrence. The first and second risks 

involving misrepresentation of traffic volume were rated to be a B5 (medium tolerable risk) 

categorization on the matrix. After the corrective risk mitigation solutions were in place, they were 

downgraded to a B4 categorization (low acceptable risk). The last risk involving tampering with the 

TMS white board was initially rated as a B3 (low acceptable risk) categorization and was 

downgraded to a B2 (low acceptable risk) categorization. After the risks were mitigated to the 
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greatest extent, the next step of the project was implementation of the TMS at the Bowling Green 

Flight Center. Figure 8 represents the Risk Analysis Matrix utilized in the project risk categorization. 

 

Method and Results 

To gain further understanding into the effectiveness of the TMS system, a Google Survey 

tool was utilized to measure the flight instructors’ sentiment and solicit quantitative and 

qualitative feedback. The survey was administered to Instructors twice over a three-week period 

in order to gauge initial feedback and measure for consistency or changes in responses over time. 

The survey was also utilized to determine if the instructors became more, less, or neutrally 

receptive to the TMS as familiarity increased. 

The TMS survey tool consisted of seven questions, with each question offering an 

opportunity for both quantitative and qualitative data response. Each question offered a 

standardized response, based on a Likert scale. This allowed for a quantitative representation of 

responses depicted in bar graphs for data analyzation. Additionally, each survey question had a 

corresponding open comment response option. Responses to the open comment portion of the 

survey question were not mandatory, but encouraged, allowing for the collection of qualitative 

data responses.   The seven-question Traffic Monitoring System survey tool questions included: 

Question 1. I feel the Traffic Monitoring System is user-friendly. 

Question 2. Is the Location of the Traffic Monitoring System is effective. 

Question 3. I utilize the Traffic Monitoring System often when pre-planning for flight 

events. 
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Question 4. The aircraft represented on the Traffic Monitoring System has influenced a 

change to your intended flight event. (i.e., intended to complete a pattern activity but 

changed location to KFZI due to high traffic volume at 1G0) 

Question 5. The Traffic Monitoring System improved your ability to select and operate 

training in a less congested area. 

Question 6. The Traffic Monitoring System improved your ability to select and operate 

training in a less congested area. 

Question 7. The implementation of the Traffic Monitoring System improved your traffic 

and situational awareness more than before the implementation of the system. 

 
After the initial survey was launched, 14 responses were received, all predominantly 

positive. In the second survey, 16 responses were received. Survey responses were plotted 

utilizing bar charts for further analysis. Survey data sets were represented by Series 1 in dark blue 

for the first survey data, and by Series 2 in light blue for the second survey. 

The results of the survey questionnaire for both survey one and survey two were analyzed 

from a qualitative and quantitative standpoint. The responses for each question were plotted on a 

bar graph to analyze the effectiveness of the TMS.    

     

Bar Graph 1. Both Surveys - Question 1  Bar Graph 2. Both Surveys -Question 2 
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Bar Graph 3. Both Surveys- Question 3  Bar Graph 4. Both Surveys Results- Question 4 

 

    

Bar Graph 5. Both Surveys- Question 7  Bar Graph 6. Both Surveys- Question 6 

 

 

Bar Graph 7. Both Surveys- Question 7 
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Description 

Based on the survey results from question one, survey one had more agree responses and 

less strongly agree responses. Survey two contained more strongly agree than agrees, suggesting 

that the TMS became more user-friendly with greater familiarity and use. However, in survey two, 

the were two instructors who selected a response of neutrality to this question. The comments 

from this section were predominantly positive, including “Makes sense to me, wish it was more 

widely used” and “The layout is very user friendly.” According to these results, the majority of 

Instructors indicated that they agreed the TMS is user-friendly. 

Responses on the effectiveness of the Traffic Monitoring System location in question two 

indicated one disagree, but nine agree responses in survey one. Survey two indicated no disagree, 

seven agree, and four strongly agree responses, indicating an increase in positive responses. 

Survey two did have more neutral responses than survey one did. One Instructor comment stated, 

“Sometimes I forget to utilize it before every flight if I am running behind between students, and I 

frequently forget to take the aircraft down whenever I’m back. This can lead to confusion as others 

may assume that the aircraft is still operating in that area. I feel as though if it is placed behind 

dispatch, where they could disperse the planes as they’re ramped out and take them down when 

they’re back, it may be utilized better and more efficiently. This would also mean that instructors 

and students could still look at it, but it would probably be updated more frequently than it 

currently is. I know from the instructor standpoint I am not always prioritizing it like I should when 

heading to my next flight due to timing and location of it.”  This feedback and has led to further 

discussion of what will be the most effective location for the TMS. During initial project design and 

planning stages, special consideration was given to location of the TMS and while it has been 
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placed in what seems to be the most effective location, the white board is on wheels and could be 

moved to a new location if necessary.  

Question three had a large range of answers about the instructor’s use of the Traffic 

Monitoring System in preflight planning. There were a lot of positive responses, but also one 

strongly disagrees response. In survey one, most of the instructors stated neutral responses. In 

survey two, the majority indicated responses of agree. In the second survey, there were less 

strongly agreed responses, and one instructor stated they use the TMS every day for daily 

planning. Two instructors in the second survey disagreed and commented, “Still getting used to it 

but trying my best” and “I try to ensure that I utilize it before every flight, but sometimes I am in a 

rush and don’t always look at other events taking place.” Others responded with, “It helps the 

most for traffic pattern flight. I know where airports have openings for me and my student to go 

to.”  The airport traffic pattern is a high-risk environment, and these responses support the 

conclusion that the TMS has been an effective tool in reducing the risk associated with aircraft 

collision hazards. 

   Responses to question four’s inquiry of the influence the TMS has on an instructor’s 

decision-making in preflight planning revealed prominently neutral and agree responses in survey 

one. In contrast, survey two revealed the most significant spread of responses, having three in the 

negative range and eleven in the agree/strongly agree range. While survey two did have strongly 

disagree responses, it also indicated a greater number of strongly agree responses than survey one 

did. One instructor provided the following feedback, “If many airplanes are flying in the pattern or 

the practice areas, I will divert to Fostoria for pattern work,” while another stated, “Sometimes it 

is misleading, in that I think it makes sense to stay at 1G0, and then additional unmarked traffic 

shows up after.” Referencing this last comment, it is important to note that the TMS is a preflight 
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planning tool and does not depict non-BGFC traffic volume in any of the depicted areas, nor would 

it relieve the pilot-in-command of their responsibility to scan for additional air traffic beyond what 

was displayed on the TMS. 

 Question five responses about the TMS improving the instructor’s ability to select and 

operate in a less congested area resulted in similar findings in both survey one and two. Both 

surveys indicated eight agree responses, as well as similar numbers of responses for neutral and 

disagree. The responses to this survey questions fell in the median range.  The comments 

supported the data.  For example, one instructor commented, “I have noticed that there are fewer 

people situated in only just a few practice areas,” while another stated, “Crews often traverse 

through the practice areas to avoid traffic and congestion and don’t stay exclusively in the ones 

they’ve planned for.” The instructional video for the TMS stated that if you place your aircraft in a 

practice area, you do not have to remain exclusively in that area in the case of aircraft separation. 

It seems from the responses people are still traveling to avoid other aircraft. We do not assign 

practice areas to instructors, so they have the freedom to maneuver as needed”.  

 When asked about the TMS improving instructor’s ability to select and operate training in a 

less congested area, question six revealed a majority of agree responses. There was only one 

response of disagree from survey two, with the rest of the answers being in neutral, agree, or 

strongly agree. In survey two, more strongly agree responses than survey one. Some comments 

include “The location of the Traffic Monitoring System is effective” and “Sometimes it is 

misleading because it doesn’t say when other flights begin and end; I think the addition of time 

slots or if a display of when AC is expected back could further improve detail.” This question has 

identified a potential point of failure when instructors do not remove their magnetic aircraft icon 
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back to the right side of the TMS white board at the completion of their flight training event.  This 

will be addressed in future training, and through improved system familiarity and use.   

 The final survey question inquired about instructor perception of whether the system 

improved their situational awareness in comparison to operations prior to its implementation. 

Instructors indicated primarily positive responses in question seven for an improvement in  

situational awareness. The primary goal of the TMS was to improve situational awareness and the 

results of this question seem to support that. There are primarily positive responses with an 

increase in strongly agree from survey one to survey two. While there are two disagrees in survey 

two, the majority lands with agree and strongly agree. The comments are also primarily positive 

for this question. For example, an instructor commented, “If I see that another aircraft is in the 

same location as me and the instructor or solo student is there, it helps to brief what I plan on 

doing, and they do the same. This has greatly helped my situation awareness, especially in higher 

congested areas.” Another instructor commented, “Provides me a forecast of where to expect 

traffic”. 

 

Implications for Future Research and Practice 

To return to the original research question, “Will the design, implementation, and analysis 

of a Traffic Monitoring System at the Bowling Green Flight Center be useful as a preflight planning 

tool to increase situational awareness and safety margins in flight training.”  

The evidence supports a conclusion that the TMS will continue to positively impact flight 

training operations at Bowling Green State University. The project data reveals that the TMS 

system has led to improved pilot Situational Awareness and reduced the risk associated with 

collision hazards. The robust hiring occurring in the aviation industry at the moment has caused 
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high turnover in the instructor positions at all flight training departments.  Having effective 

standard operating procedures and policies in place will improve overall safety. Tools such as the 

BGFC Traffic Monitoring System will increase awareness and facilitate more effective preflight 

planning, leading to a decrease in collision hazards for students and instructors alike.   

Much like other standard operating procedures and policies, the TMS system may require 

further evaluation and revision as we gain experience with its usage. This system was designed to 

be dynamic and adaptable as aircraft resources, training areas, and curriculum change, 

incorporating such features as wheels, removable magnetic tape boundaries, and exchangeable 

section headings.  

In conclusion, the BGFC Traffic Monitoring System has already had a positive impact on the 

flight training program at BGSU. Future program and fleet growth will be supported by a greater 

level of situational awareness and safety-minded focus on aircraft volume in training operations, 

ultimately leading a simple tool to create a significant impact.   
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