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Aviation Databases
• Numerous resources available on the Internet

• Data is a key component in aviation studies 
and analysis

• The databases described here is just a sample 
of that available

• Your job is to become familiar with at least 
the more important datasets, extract data, 
make inferences and perhaps develop models

• Links to many databases:

• http://128.173.204.63/courses/cee5614/
sites_ce_5614.html
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Relevant Databases

• Airport and navigation systems information

• Aviation demand (passengers) and flight 
operations (departures and arrivals)

• Flight tracking

• Airline statistics (schedules, passengers, etc.)

• Aircraft performance and general aircraft 
information

• Aviation calculators 

• Aeronautical charts and maps
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Airport and Navigation Systems Information 

• Airnav.com (http://www.airnav.com)

• Contains airport, navigation fix and fuel facilities 
data

• Generally good for U.S. airports

• Detailed information on runways, obstacles, etc.
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Airport and Navigation Systems Information  
(Airnav.com)

• Sample query about 
Los Angeles 
International Airport

• Location, elevation, 
operations, runway 
information, airport 
frequencies
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Flight Tracking flightaware.com
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Tracking American Airlines 
Flight 106

JFK-LHR
New York Kennedy to 

London Heatrow airports

Flight Plan Information

Note: Approximate Position of
Aircraft in the Atlantic Ocean

http://flightaware.com
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Flight Tracking flightaware.com
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Graph of speed and 
altitude vs time

Table with 
georeferenced speed 
and altitude vs time

http://flightaware.com
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Flight Tracking Information  
(flightaware.com) 

• Example of 
departure 
procedure at 
LAX

• Terminal area 
procedures are 
key to operate 
in and out of 
busy airspace
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LAX IFR Departure
Procedure Imper One

http://flightaware.com
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Features of Flightaware.com
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Tracking all 
Boeing 757 flights

in the NAS

Flight track of American 
Airlines flight 121 (B757)



Analysis of Air Transportation Systems (A.A. Trani) - Fall 2020

Flight Tracking Information  
( http://www.radarbox24.com) 

Example of flights around the West Coast of the US
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http://www.radarbox24.com
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Flight Tracking Information  
( http://www.radarbox24.com) 

Example of flights near the coast of Hawaii
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Aircraft data tags
include cruise altitude, 

speed, flight id and origin-
destination airports

http://www.radarbox24.com
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Aeronautical Chart Information  
(http://skyvector.com) 

• Skyvector.com

• Contains 
aeronautical 
chart 
information

• US and 
Worldwide
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High Altitude
(Jet) Airways in Florida

http://skyvector.com
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Bureau of Transportation Statistics
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• https://
www.bts.gov

• Great source of air 
transport 
information

• Large public 
databases

• From airline ticket 
prices to 
passengers by 
airline
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Airline and Airport Statistics
(https://www.bts.gov/topics/airlines-and-airports-0)
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https://www.bts.gov/topics/airlines-and-airports-0
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Aviation Demand and Flight Operations

15

•Bureau of  Transportation Statistics 
(http://www.transtats.bts.gov/)

• Contains airport passenger information
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BTS Site Airline Snapshot
(https://www.transtats.bts.gov/carriers.asp?pn=1)
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• Obtain a quick snapshot of the statistics for that airline

Delta Airlines

https://www.transtats.bts.gov/carriers.asp?pn=1
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BTS  Airport Snapshot
(https://www.transtats.bts.gov/airports.asp?pn=1)
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• Obtain a quick snapshot of the statistics for an airport

Atlanta Airport

https://www.transtats.bts.gov/airports.asp?pn=1
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Bureau of  Transportation Statistics (BTS)
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• Dedicated section of 
the database to 
aviation

• Air carrier statistics 
(form 41) (T100)

• Airline on-time 
performance

• Airline origin-
destination survey 
(10% sample of tickets 
sold) called DB1B 
database 
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• Bureau of  Transportation Statistics (BTS)
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• T100 air carrier data (form 41 in BTS web site)

• Contains passenger enplanement data at the airport and route levels

• Three key tables: a) market, b) coupon, and c) segment (international 
passengers only available for U.S. passengers only 
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Bureau of  Transportation Statistics 
(Schedule B-43 US Aircraft Inventory)
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Bureau of  Transportation Statistics 
(Available Seat-Miles by Airport)



Analysis of Air Transportation Systems (A.A. Trani) - Fall 2020

BTS Geospatial Data Sets
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Bureau of  Transportation Statistics 
(Air Fares over Time - Inflation Adjusted $2020)
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• Operations and Performance Database
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• FAA Operations and Performance Data (http://aspm.faa.gov/)

• Contains airline and FAA traffic statistics

• Terminal Area Forecast contains past and future airport demand

• Secured web site (public access only to the Terminal Area Forecast)
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• FAA Operations and Performance Database
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• Sample Java Applet to enter Terminal Area Forecast (TAF) queries

• 3368 airport facilities (all across the U.S.)
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FAA Terminal Area Forecast Data
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• I exported the data to a database manager (Filemaker or Microsoft 
Access) and made a plot to make the data more intuitive

• St. Louis International passenger demand forecasts over time

Source:  FAA Terminal Area Forecasts
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• FAA Operations and Performance Database
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• ASPM - Aviation System Performance Metric

• 77 airport facilities (large and medium hub airports)

• Provides information on actual flight operations, delays, airline 
performance, taxi times, etc.
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Sample Database Created at the Virginia 
Tech Air Transportation Lab
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Aircraft Landing Events Database

https://www.atsl.cee.vt.edu
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Landing Event Database Tool Version 1.2.2
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Landing database client can be downloaded at:

https://www.atsl.cee.vt.edu/products/redim.html
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Landing Events Database : Data 
Collection

• ASDE-X data 

• 11.8 million landings (12 TB data)

• Years 2015 and 2016

• Runway exit geometry information for 3,385 
runway exits at 292 runways (top 37 airports)

• One and 5-minute weather data for all 37 
airports

• Video data to validate the aircraft touchdown 
location algorithms
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Newark International 
Airport Runway Exit 
Data

Runway exit 
polygons at EWR 
airport
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Landing Event Database Tool (1)

• Landing Events Database containing 12 
million landing records from ASDE-X data 
(all landings at 37 US airport during 2015 
and 2016)

•Stand-alone product 

•Development of tabular and graphical data 
on runway exit utilization at 37 airports to 
update Table 4-13 in AC 150/5300-13A, 
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Analysis Purpose Metrics and Ready-Made Query Options
Aircraft Mix Provides an overview of aircraft fleet mix in the 

form of a pie chart with the top 10 aircraft in the 
fleet mix presented.

By runway 

By runway exit

Runway Occupancy Time Provides three values of runway occupancy time 
measured at three locations: 

1.Runway edge 

2.Fuselage out 

3.At hold bar

1.Average ROT (in seconds) by runway, runway exit and aircraft 

2.Median ROT (in seconds) by runway, runway exit and aircraft 

3.Probability Density Function (PDF) of ROT (dim) by runway, runway exit 
and aircraft 

4.Cumulative density function of ROT by runway, runway exit and aircraft 

5.Runway exit utilization (percentage) by runway exit and aircraft

Speed Provides information about five aircraft ground 
speeds at different locations of the landing profile:  

1.Threshold 

2.Nose gear down 

3.Point of curvature 

4.Runway edge 

5.Hold bar

1.Average ROT (in seconds) by runway, runway exit and aircraft 

2.Median ROT (in seconds) by runway, runway exit and aircraft 

3.Probability Density Function (PDF) of ROT (dim) by runway, runway exit 
and aircraft 

4.Cumulative density function of ROT by runway, runway exit and aircraft 

5.Detailed speed profiles as a function of distance by aircraft, runway and 
runway exit 

6.Detailed speed profiles as a function of time by aircraft, runway and runway 
exit

Nose Gear Location Provides estimates of nose gear distance. The nose 
gear distance is estimated in the landing algorithm 
to initiate the nominal deceleration.

1.Nose gear distance from runway landing threshold by runway, aircraft and 
runway exit 

2.Probability Density Function (PDF) of nose gear distance (feet or meters) 
by runway, runway exit and aircraft 

3.Cumulative density function of nose gear distance (feet or meters) by 
runway, runway exit and aircraft
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Analysis Purpose Metrics and Ready-Made Query Options

Deceleration Provides two values of aircraft deceleration on the 
runway: 

Nominal 

Nominal location to point of curvature (Nominal to 
PC)

Average deceleration (in m/s2) by runway, runway exit and aircraft 

Median deceleration (in m/s2) by runway, runway exit and aircraft 

Probability Density Function (PDF) of deceleration (in m/s2) by runway, 
runway exit and aircraft (both average and median values can be plotted) 

Cumulative density function of aircraft deceleration (in m/s2) by runway, 
runway exit and aircraft (both average and median values can be plotted)

Raw Data Provides detailed information (in a table) on 30 key 
parameters for every landing contained in the 
Landing Events Database. 

Provides graphical information of every landing in 
the database. 

Provides a graphical depiction of individual 
landings in a Microsoft NAVTEQ map layer 
(bottom viewport)

30 key parameters defining the landing profile of each landing operation. 
Parameters include: flight ID, aircraft type, runway, runway exit use, time 
of operation, nose gear touchdown distance and time, nominal deceleration, 
deceleration from nominal point to PC, exit speed, and airport wind 
conditions. 

Speed-distance profile of each landing event 

Speed-time profile of each landing event 

Acceleration-time profile of each landing event 

Acceleration-distance profile of each landing event 

Processed numerical data with speed, acceleration, distance and time for 
individual landings.

Statistics Summarizes the landing statistics processed by 
airport by month.

Total landing records 

Valid records 

Number of records with missing parameters 

Number of records with unreasonable parameters 

Records with no associated runway 

Go-around records

Landing Event Database Tool (2)
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Landing Database Raw Data Viewer
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Every landing can be 
examined in detail 
(Airbus A320 example)

Runway 
exit speed 
(at point of 
curvature)

70-knot 
nominal 
speed

Estimated nose gear  
touchdown location  
(130 knots)

Aircraft ground speed 
versus time plot

Runway threshold 
crossing location 
136.9 knots

Spirit Airlines Airbus A320
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Landing Database Raw Data Viewer (2)
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Every landing can be 
examined in detail 
(Airbus A320 example)

Ground speed versus 
distance profile

Spirit Airlines Airbus A320

Acceleration versus 
time profile
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Three Definitions of Runway Occupancy Time

35

60% of landings 
on runway 4R 
exit in 47 seconds 
or less

Landing Events Database:  
Boston runway 4R
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Ground Speed Distribution Over Runway Threshold
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131 knots is the 
median threshold 
crossing speed 
for Airbus A320  
landing on runway 4R

Landing Events Database:  
Boston runway 4R
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Runway Occupancy Time Tables
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Cells in table show: 
1) Average runway 

occupancy time 
by runway exit at 
the selected 
runway 

2) Percent of aircraft 
using each 
runway exit

Step 2 
Select runway

Step 3 
Select ROT Table 
1) ROT to runway edge 
2) ROT to clear runway 
3) ROT to hold bar

Step 4 
Plot (query)

Step 1 
Runway  
Occupancy Time



Aircraft Velocity Profiles : Airbus A319 at DCA Runway 19 
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Landing Events 
Database

Select velocity profiles 
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Landing Event Database Quick User Guide
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Landing Database Quick User Guide 
document available at: 
https://www.atsl.cee.vt.edu/products/
redim.html


