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Database Information Provided
• A large database of landing events at 37 airports in the 

United States 
• Data contains more than 11.7 million landing events 
• Data extracted from the Airport Surface Detection 

Equipment (ASDE-X) 
• Contains information of runway exit use by airport and 

aircraft type 
• The tables in the next two pages provide detailed 

information on the contents of the database
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Database Information Provided (1)
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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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Database Information Provided (2)
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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
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Computer Requirements

• Landing Events Database client takes 93 Mb of hard disk 
space 

• Operating systems supported: Windows 7 or 10 
• Intel processor i5 or i7 with 16 GB RAM 
• A fast Internet connection 

• Notes: 
• The database resides on an external server 
• A fast Internet connection will facilitate the transfer of 

information from the server to your local computer
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Landing Events Database  
Installation Instructions

7



Air Transportation Systems Laboratory

Installation Instructions (1)

• Step 1: Download the database setup file from: 

• Step 2: Run the program setup
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https://atsl-software-downloads.s3.amazonaws.com/landing-events-
database/V1.2.2/setup.exe
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Installation Instructions (2)

• Step 3: Select installation folder: 

• Step 4: Proceed with the installation
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Installation Instructions (3)

• Warning message 

• Installation bar 
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Installation Instructions (4)

Completing installation message 

Installation completed 

11

Typical files installed 
in your computer

Landing Events Database 
Application
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Using the Landing Events Database
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 Landing Events Database
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Database 
Graphic User  
Interface 
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Airport and Runway Fleet Mix Chart
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Step 1 
Select the 
airport of interest 
(ATL selected for 
this example) 

Table shows all records 
for the airport or runway  
selected

Step 2 
Select among two tabs: 
Runway and runway 
exit to make a query

Step 3 
Make the query

Pie chart with 
aircraft fleet mix 
(top 10 aircraft)
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Definitions of Runway Occupancy Time
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Three ROT values are provided 
in the Landing Events Database 
1. Runway edge 
2. Fuselage out 
3. Hold bar
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Runway Occupancy Time Plots

Table shows average, minimum 
and maximum ROT values

Step 2 
Select among three Runway 
Occupancy Time definitions: 
1) ROT to runway edge 
2) ROT to clear runway edge ROT to hold bar

Step 3: 
Select average or median 
runway occupancy time values

Step 1 
Runway Occupancy Time

Step 4 
Plot (query)
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Runway Occupancy Time Probability Density 
Functions
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Table shows 
numerical values of 
each distribution

Step 3 
Select between: 
1) Probability Density Function (PDF) 
2) Cumulative Density Function (CDF)

Step 4 
Plot (query)

Step 2 
Select runway 
and aircraft

Step 1 
Runway Occupancy Time
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Runway Occupancy Time Probability Density 
Functions (by Aircraft and Runway Exit)

Table shows 
numerical values of 
each distribution

Step 2 
Select an aircraft 
and runway exit

Title in plot shows 
the airport, runway, 
aircraft and runway 
exit selected

Step 3 
Plot either PDF or CDF Step 4 

Plot (query)

Step 1 
Runway Occupancy Time
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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
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Average Ground Speeds at Five Points Along the 
Runway
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Table shows 
averages, standard 
deviation, minimum 
and maximum 
speeds by aircraft

Box plot shows the quartiles of 
the data

Step 3 
Select speed  
1) Threshold crossing 
2) Touchdown point 
3) Exit speed at point of curvature (PC) 
4) Exit speed at runway edge point 
5) Exit speed at hold bar

Step 2 
Select runway and 
runway exit

Step 1 
Speed



Air Transportation Systems Laboratory 21

Ground Speed Velocity Profile vs Distance Profiles

Step 3 
Select velocity profiles 

Step 2 
Select an aircraft 
runway and exit

Step 4 
Select distance or time 
as the x-axis of the plot 

Step 5 
Plot (query)

Step 1 
Speed
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Nose Gear Touchdown Location from Runway 
Threshold
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Step 2 
Select runway, exit 
before query Table shows 

averages, standard 
deviation, minimum 
and maximum 
values by aircraft

Box plot shows the quartiles of 
the data

Step 1 
Nose Gear 
TouchDown Step 3 

Plot (query)
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Nose Gear Touchdown Location from Runway 
Threshold
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Step 2 
Select runway, exit 
before query

Table shows the 
number of landings 
within a range of 
nose gear  
touchdown 
distances

Step 3 
Select distribution 
PDF or CDF

Step 1 
Nose Gear 
TouchDown Step 4 

Plot (query)
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Deceleration Parameters on a Runway
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Step 2 
Select runway, exit 
before query

Table shows 
averages, standard 
deviation, minimum 
and maximum 
values by aircraft

Box plot shows the quartiles of 
the data

Step 4 
Plot (query)

Step 1 
Deceleration

Step 3 
Select average 
or median values
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Raw Landing Data Viewer

Step 1 
Select Raw Data 

Step 2 
Select a runway from 
the drop-down menu 

Step 3 
Perform a Query 

Table shows all the 
records found for 
the runway selected 
(can also filter by 
aircraft and by 
runway exit)

Map shows Google 
Earth view of each 
landing operation 
selected

Touchdown location
Exit location at 
point of curvature
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Raw Landing Data Viewer: Individual Landing Profile
Step 1 
Select Raw Data 

Step 2 
Select a landing 
operation from table

Landing profile shows 
five landing 
events  

Data shows ground 
speed data

Step 3 
Select speed-time 
profile
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Raw Landing Data Viewer : Export Data
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Step 2 
Select runway, aircraft and 
runway exit to be displayed 
in the raw data table

Step 3 
Select Export

All records in the 
table will be 
exported to a 
comma delimited 
file

Step 1 
Select Raw Data 
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Summary Airport Statistics

Step 1 
Select statistics

Table shows valid records 
by month 

Records with incomplete data 
or unreasonable parameters 
are also shown in the table.
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Providing Feedback to Improve the Database

• We welcome your feedback 

• Please contact: 
Nick Hinze (nhinze@vt.edu) 

Senior Research Associated - Air Transportation 
Systems Lab 

or 

Dr. Antonio Trani (vuela@vt.edu) 
Director of the Air Transportation Systems Lab
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