I VirginiaTech R

Invent the Future

Landing Events Database (version 1.2.2)

Quick User Guide

N. Hinze, N. Mirmohammadsadeghi, M. Bollempalli, A. 1zadi, M. Rimjha, a‘nd A. Trani
Air Transportation Systems Laboratory

Virginia Tech
January 15, 2020

Air Transportation Systems Laboratory



3 VirginiaTech W
Acknowledgments

Project supported by the Federal Aviation
Administration (FAA)

FAA Project Technical Monitors: Kent Duffy and Lauren
Vitagliano

Project of the National Center of Excellence for Aviation
Operations Research (NEXTOR 2)

Special thanks to:

Tom Tessitore (FAA)

Chicago Department of Aviation (Ginger Evans)
Charlotte-Douglas International Airport (Jack Christine)
Metropolitan Washington Airports Authority (Jennifer Dermody)

Air Transportation Systems Laboratory



Il VirginiaTech R

Invent the Future

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

Air Transportation Systems Laboratory
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A

Database Information Provided (1)

Analysis
Aircraft Mix

Purpose
Provides an overview of aircraft fleet mix in
the form of a pie chart with the top 10 aircraft
in the fleet mix presented.

Metrics and Ready-Made Query Options

By runway

By runway exit

Runway Occupancy

Provides three values of runway occupancy

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

Ll DGR RO o 2.Median ROT (in seconds) by runway, runway exit and aircraft
LB 52 3.Probability Density Function (PDF) of ROT (dim) by runway, runway
2.Fuselage out exit and aircraft
3.At hold bar 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 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

Air Transportation Systems Laboratory
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A

Database Information Provided (2)

Analysis

Deceleration

Purpose
Provides two values of aircraft deceleration on
the runway:

Nominal

Nominal location to point of curvature
(Nominal to PC)

Metrics and Ready-Made Query Options

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)

airport by month.

Raw Data Provides detailed information (in a table) on 30 key parameters defining the landing profile of each landing
30 key parameters for every landing contained operation. Parameters include: flight ID, aircraft type, runway,
in the Landing Events Database. runway exit use, time of operation, nose gear touchdown distance
. . . and time, nominal deceleration, deceleration from nominal point to
Provides graphical information of every . . . -
L PC, exit speed, and airport wind conditions.
landing in the database.
Provides a graphical depiction of individual Sy SRR i SHC T TG
landings in a Microsoft NAVTEQ map layer Speed-time profile of each landing event
S 2, 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 | 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

Air Transportation Systems Laboratory
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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

Air Transportation Systems Laboratory
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Installation Instructions (1)

Step 1: Download the database setup file from:

https://atsl-software-downloads.s3.amazonaws.com/landing-events-
database/V1.2.2/setup.exe

Step 2: Run the program setup

< v A > ThisPC » Local Disk (C:) » Program Files (x86) > Landing Events Database
Name Date modified Type Size
v 5 Quick access - ~—
) setup(1 3
[ Desktop 3 p()

& Downloads '
= Documents Welcome to the Landing

= i Events Database Setup Wizard
=/ Pic

Docs Viajes y antigt

The Setup Wizard will install Landing Events Database on
your computer. Click "Next™ to continue or "Cancel” to exit
the Setup Wizard.

REDIM Folder
RSA Drawings

Santa Monica
¢@ OneDrive
> 3 This PC

=¥ Network

Air Transportation Systems Laboratory
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Installation Instructions (2)

%) Landing Events Database Setup = X

Select Installation Folder
This is the folder where Landing Events Database will be installed.

S te p 3 S e I e Ct I n Sta I I atl O n fo I d e r Toinstallin this folder, dlick Next". To install to a different folder, enter it below or dick

"Browse™,

Folder:

I :\Program Files (x86)\Landing Events Database Browse...

Step 4: Proceed with the installation
<Back Cance

) Landing Events Database Setup X

Ready to Install
The Setup Wizard is ready to begin the Landing Events Database installation

Click "Install” to begin the installation. If you want to review or change any of your
installation settings, dick "Back”. Click "Cancel” to exit the wizard.

< Back “m Cancel

Air Transportation Systems Laboratory
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Installation Instructions (3)

Warning message

Installation bar

Installing Landing Events Database

Please wait while the Setup Wizard installs Landing Events Database. This may
take several minutes.

Status: Configuring Landing Events Database

Next > Cancel

[, Landing Events Database Setup X

¢

User Account Control

Do you want to allow this app from an
unknown publisher to make changes to your
device?

setup(1).exe

Publisher: Unknown
File origin: Hard drive on this computer

Show more details

Yes No

Air Transportation Systems Laboratory
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Installation Instructions (4)

Completing the Landing
Events Database Setup Wizard

Completing installation message

Click the "Finish™ button to exit the Setup Wizard.

Installation completed

> ThisPC » Local Disk (C:) » Program Files (x86) > Landing Events Database v & | Search Landing Events Databa... © < Back Cancel
Name Date modified Type Size
de File folder
es File folder = = =
. vl T\pical files installed
hu File folder -
S in your computer
y antigu ja File folder
o pt File folder
File folder
gs
sk File folder
ca
sv File folder
tr File folder
x64 File folder
x86 File folder L d 1 E t D t b
e Feolder anding cvents batabase
zh-tw File folder . .
[ AdvancedDataGridviewl son Ap P lication
[& DB_GUI Application
© pB_GUI 8/21/18 3:44 PM PDB File 134KB l

Air Transportation Systems Laboratory



I VirginiaTech R

Invent the Future

Using the Landing Events Database

Air Transportation Systems Laboratory 12
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Landing Events Database

B! Landing Events Database - [Landing Events Database]
o

-ATL
BDL
-BOS
-BWI
CLE
-CLT
-DCA
DEN
-DFW
b Landing Events Database

-FLL
HNL Version 1.2.2

HOU
IAD Virginia Tech - Air Transportation Systems Lab

-IAH Dr. Antonio Trani (Team Leader) Mani Bhargava Reddy Bollempalli
JFK Nicolas Hinze (Team Co-Leader) Mihir Rimjha
"LAS Navid Mirmohammadsadeghi Arman lzadi
-LAX
LGA FAA - Project Sponsors

e Kent Duffy FAA Airports Planning and Environmental Division (APP-400)

: m[E)n‘jlv Lauren Vitagliano  FAA William J. Hughes Technical Center

-MIA
-MKE
-MSP
-ORD
- PHL
-PHX
-PVD

-SAN
SDF Data contained in this dataset is being released for interim evaluation by industry stakeholders and is subject to change as the REDIM
SEA update is finalized.

Database
Graphic User
Interface

W VIRGINIA
TECH

Joool ool el e e e )

g IO e IO o IO g OO g IO g IO g SO g IO g IO g SO g IO IO g SO IO IO OO OO |

o T o B o B OO O
1 R R R R R R R R R R R C R E

][]

For technical questions about this software please contact Nicolas Hinze (nhinze@vt.edu) directly.

-SFO No warranties: To the extent permitted by applicable law, neither Virginia Tech, nor any person, either expressly or implicitly, warants

-SLC any aspect of this software or program, including any output or results of this software or program, unless agreed to in writing. This

.SNA software and program is being provided ‘as is’, without any wamanty of any type or nature, either express or implied, including, but not

STL }imitefd to, ;le'nfe implied wamranties of merchantability and fitness for a particular purpose, and any wamanty that this software or program is
ree from defects.

oo OO s OO s OO e O s O O
R R R R R R R

Disclaimer: In no event shall Virginia Tech, or any person be liable for any loss, expense or damage, of any type or nature arising out of
[the use of, or inability to use this software or program, including, but notlimited to, claims, suits or causes of action involving alleged
infingement of copyrights, patents, trademarks, trade secrets, or unfair competition.

Air Transportation tems Laborato
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Airport and Runway Fleet Mix Chart

5! Landing Events Database
- A a2/ ATL - Aicraft Mix Analysis Step 3 ===
M Aircrat Mix - , _
Runwal§®ccupan| Runway: ‘ + Exit: || Query Make the query
:Iz::dGea Down | . . Aircraft Amivals A
[ Deckrke Overall Aircraft Mix for ATL I
| Step 2 MD&8 CR12 85375
505 Select among two tabs: m=— CRJ2 8712 8242
el Step 1 e B712
S Runway and runway —— B737 B737 81402
el Sclect the exit to make a query — B752 8752 75152
- DCA . . e
- DEN airport of interest ~ S— ?_\A;%O MD30 67925
:ff::g?N/v (ATL selected for CRJ9 A319 45723
el this example) 0 B cRus 72
E: :gt = Other B73% 37036
G- 1AD A320 14
- |AH
:;:.-JFK 8738 28424
47 Pie chart with
o o aircraft fleet mix i 14586
& . B763 16027
& N (top 10 aircraft) e o
(- MIA
- MKE A321 712
(- MSP
&§-ORD MD88 B753 7535
- PHL
(- PHX A333 6038
- PVD
- SAN B764 5029
:E:'-SDF
& SeA Table shows all records
- SLC .
o sha for the airport or runway
oo selected
B772 1540 ~

Air Transportation Systems Laboratory
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Definitions of Runway Occupancy Time

a5 Landing Events Database

‘?’“A;TL . . a5/ ATL - Runway Occupancy Time (ROT) Analysis
i - Arcraft Mix
Runway: |27L -| Exit: ~ | ROT Type: | Average  ~ Queny
By Aircraft  Distribution  Table /
/ n | __ W _ N _
: ROT to reach
i} Three ROT values are provided ROT to clear runway exit 1
in the Landing Events Database airgraﬂlmllingtip hold
1. Runway edge Bndtalipane
y €dg (Real ROT)

2. Fuselage out
3. Hold bar ROT to

runway

edge Hold Bar Location

Air Transportation Systems Laboratory
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Runway Occupancy Time Plots

Step 3:
S Oceun ) Select average or median
I —— runway occupancy time values

B-ATL N o' ATL - Runway Occupancy Time (ROT) Analysis
Aircraft Mi
Runway: v Exit: ROT Type: Runway Edge ~ Average ~ Query

Runway Occupancy Time

..... By Acraft | Distrbution  Table k \

Nose Gear Down Location

[E=8 el 5

gecelgfauon Min ROT &) .g\)/erage ROT A
HBDL;;;;? A&irage ROT to Runway Edge S s 15
E\ g‘c,)vsl 200 < tep 4 207 846
Step 2 Plot (query) = T
o Select among three Runway [ I
G Occupancy Time definitions: Tl e
& Hou 1) ROT to runway edge o ’ -

- 1AH
- JFK
- LAS
(- LAX
- LGA
- MCO

Table shows average, minimum
and maximum ROT values

2) ROT to clear runway edge ROT to hold bar

O

B739

A319

- MDW
(- MEM
- MIA
[#- MKE
- MSP
#-ORD
- PHL
- PHX
- PVD
- SAN
- SDF
- SEA
- SFO
#-SLC
(- SNA
- STL

A306
B772
B77W
A333
B753
B764
B738

A321
B712

o~
@
100 -} of b ) O OO S O YO JRRUOSS r O OO NOT FNU HONY FS T .
@ pe '
1 a 14 |
= 3
~ ERCO 1 57.2 57.2
1 w i
SBR1 3 442 57.0
-+ L C68A 1 56.5 56.5
ca1 28 383 56.2
! ! I sw3 65 353 56.2

Runway Occupancy Time

Air Transportation Systems Laboratory
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Runway Occupancy Time Probability Density
Step 1 FunCtIOﬂS

Runway Occupancy Time Step 4

B R— Plot (query) E—
Arcratt Mix Wl ATL - Runway Occupancy Time (ROT) Analysis / [= @] =]
_ Runway: H Exit: v | Aircraft: PDF Query’
L N?)Gear Down Location By Arcraft  Distib¥gn  Table \
: gece:gration Range Runway Edge Fuselage Out A
- Raw Data
Statistcs CDF of ROT ATL - 27L - B712 - 0
§] BDL 28-29 26 0
% o [\— ROTTg/RWY Edge — — Fuselage i ROT —— ROT To Holdbar | o » :
:g:ﬁ ' \. ) 7 ' ! T T ! —> g T ' ' r 30-31 198 4
J‘ gﬁ: a0 i 31-32 389 17
- DFW H Step 2 637 54
[ [}
& enn W Select runway B | : = = =
e i and aircraft § : Step 3 "7 s
- HOU - ; :
70 ; : / Select between: e ”
il — : 5 / -~ . . 1632 706
ﬁi% T 60 | | | 1) Probabllllty Density Function (PDF) = .
plip] = § 5 5 2) Cumulative Den s o
3} MCO E 50 ........ ............................... ............................. ............................................. ] 2862 1417
o em 2 : : | z 5 :
- MIA s 40 ... OUTTUROTUURRRRRRTTOIS ESUURIRY SRNUOUR SUTROI T S SO P PR PR PP RPN OV ] i
o W < : Table shows
g SSE 30 ... Bl R R Ry S A AR R g ] numel’ica| ValueS Of
(- PHX : : : : : ] . .
P 20 & D ereres e Soiiiiffoi S SRS SOOI S : stribution
- SDF ]
%:éﬁg 10 L. e P daa e s S ] ] 12208 o261
:;‘ :II:I(/:'\ : N : . 13336 7739
@ STL 0 —t e e oo vezs o
30 40 50 60 70 49-50 14989 10577
Runway Occupancy Time (s) inki: hicdld i 5

Air Transportation Systems Laboratory
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Runway Occupancy Time Probability Density
Functions (by Aircraft and Runway Exit)

Step 2
Select an aircraft
and runway exit

Step 3
Plot either PDF or CDF Step 4

85! Landing Events Database

=-ATL

. Aircraft Mix a2/ ATL - Runway Occupancy TimeydfOT) Analysis PIOt (query) E]@
- Runway Occupancy Time Runway: |27L HExit: N4 ircraft: CDF Query
- DoPX Location By Aicraft  Distribution  Table
; i Range Runway Edge Fuselage Out A
» PDF of ROT for ATL - 27L - N4 - B712 - 0
- B0L 28-29 2 0
& oW ROT To RWY Edge —— Fuselage OUK?OT —— ROT ToHoldbar | o - :
- CLE \
@-CLT Step 1 T I T 30-31 18 3
& oen Runway Occupancy Time ? ? : ? ] nE = "
E gTF“/{VV A /4 SRS ............................... ...... Tltle |n p|0t ShOWS .............. § 2.3 248 37
- EWR 1 5 4 33-34 260 102
i} T S SRR TUR R UUUUPUUOE SO the alrport’ runway, S ] 1.3 72 119
- HOU : R : - :
I | 3 aircraft and runway § :
I | | - é Il Table shows
5 % < 10+ G 3 cxit selected SR | :
i e 1 | ; : g Bl numerical values of
5 LGA 1 : : : : : i . . .
émggv £ 8 L /. f A NN SRR SRR S ] each distribution
o > T B . : : 4
s E I ; ; ; :
::mgﬁ < 6 _“_ ........ ..................... {2 TR ................................ ............................... .............. __ 41-42 25 110
-ORD : : : : 42-43 1 8
] 4 Lo fo N N NG OO SOOI S ] g4 1 52
o o : ' ' ' ‘ s : m
s e o T i 5. G, SN T NPT i b e R ] e 6 «©
G- SFO 1 : : : . : B 46-47 1 26
‘ngll:l(/:‘\ 47-48 2 1"
- STL 0 — F—+— 48-49 1 12
70 49-50 0 5
Runway Occupancy Time (s) il k :
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Runway Occupancy Time Tables

Step 4
Plot (query) ==

85! Landing Events Database

B-ATL " ; a5’ ATL - Runway Occupancy Time (ROT) Analysis
Aircraft Mix

Step 1 Runway: 08L ~ | ROT Type: Query
need

Distribution ~ Table

( / Fuselage Out ROT for ATL - 08L

Runway

- Nose Gear Down Location

H Deceleration
Occupancy Time Raw Data Arcraft A A61  As2 B B13 BI5 B B/ CL CR DL DR  Average A
- Statisti T T
P 1000 114.25
0s | 6225|618  |445s ' ' 476s | 527s '
3l 30% | 3337 |533%  |03% | | | | |20% 8.1% 617s
625  |60.6s 2
A3l . : .
4557|3417 _ ;
/e se mz T mn &R 0n Cells in table show:
.0% 2% 3% 1.2% 0% .0% 14.9% !
P— 819 S4ds 4875 |703s  |693s | 4065 1 ) Average runway
0.0% 01%  |834% [31%  |01% 50% .
A3 83.0s 573s |538s |478s |694s |757s 39.8s occu pancy tlme
0.1% 01%  |03%  [813% |142z |04% | 30% ;
. 5625|7835  |721s
55 Be by runway exit at
. HO 540s  |750s  |80.8s 4845
A3 811%  |163% [11% | D i the selected
PP 56.35 791 o 4985
67102 (137 | 1.3% ru nway

Select ROT Table A346 ey 3325

1) ROT to runway edge x50 Percent of

— f aircraft using

2) ROT to clear runway Acs0 | h it
3) ROT to hold bar s | EACT TUNWaYRES

- MSP k] ?2;%‘::; ;2;3; %;gﬁ,o 697

&-ORD ASTR N 18 S0 476

s i AT43 s | b1 el 4818

o san w72 | an | .

& sen B150 | 0i: T T Bl & s

o B350 2o | 5 i 503

o s o2 s &R EE S | Er | [8E | 8 es

8732 '152,0‘3, 51.1s

8733 bir  leoon lodr L R S ot ear |58

874 |3y %o 1% 0w |osr | sir Yy 5278

735 B3 33?3 B, |49t

Air Transportation Systems Laboratory
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Average Ground Speeds at Five Points Along the
Runway

Y
‘7‘:‘ Landing Events\Patabase
2-ATL - =5 E=E )
Runway: ‘27L -| Exit: m H Location: Threshold Crossing ~ ~ Average ~ Query
By Aircraft  DistributiofRProfiles
Min Speed Average A
Raw Data " {kts) Speed (kt
L BDLS’G"S"“ 140 146
- BOS ) 971 124 145
: (B:KVEI I Step 3 )y 986 113 145
@-CLT 1 L
- oCA I Select speed 51 14 144
e JORE® Step2 BN N Threghold orossin L = -
;[E)JV\‘; T Select runway and . g : 1408 116 142
- FLL I runway exit 2) TOl.JChdown pOIn.t ' 2 136 141
oy 160 - l 3) Exit speed at point of curvature (PC) 1 " 0
J-1AD : .
3 1 4) Exit speed at runway edge point _ z Z: E:
LS - 150 1@ - 5) Exit speed at hold bar ' = B -
e = I »
: Eéxf '8 140 I 12 120 13?
: o g —+ 13305 106 137
§ g:; ) 1 2394 109 137
‘ 2 135 136
7: Egg -§ 130 I 2457 106 136
9 ggh: 8 I |30 125 135
0 R’ il Table shows
ey T ] averages, standard
110 L (S Y AN A S B | : deVlatlon, minimum
100 Forvemmmemnsmne] Box plot shows the quartiles of . Bl J 2nd maximum
I the data ] speeds by aircraft
I ] e1es 7 120 124
90 P = . R

Air Transportation Systems Laboratory
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Ground Speed Velocity Profile vs Distance Profiles

Step 1
Speed Step 5

o5l Landing Even‘ Database PIOt (q uery) , E}@

= ATL H o ATL - Speed Analysis
Speed Profiles ATL - 27L - N4 - A320

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

L VirginiaTech

Invent the Future

il Select an aircraft _
+ = runway andexit = U T - U SRR e

-

N

(@)
i

N
N
o

N
o
o

80 N N B ..........................

60

Ground Speed (knots)

: SAN 40 : . & .......................... :

: I _ W\ :
&-SLC 20 p : 3 : N e
o I \ . ]

6000 7000

: —
00 3000 4000 50
Distance From Runway Threshold (ft)

0 1000 20 00

Air Transportation Systems Laboratory
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Nose Gear Touchdown Location from Runway
Sk Threshold

Nose Gear
M TouchDown Step 3
S = s Plot (query) | S
: -vg;rzﬂxxccupam unway: - Exit:v = Average v Queryk
i ZQZZdGear Down [ R A Duion ‘
i i~ Deceleration i Min t) ()
W iy A%(Qge Nose Gear Down Location for ATL » 3257
S 6000 - 26
& g;iVEI E 1 Step 2 2664
gt = 1 Select runway, exit ] - ‘ 20
& DEN — B
o o © 5000 g g o before query i Table shows
= 9 T averages, standard
i = 2 deviation, minimum
- AD 4000 L] st b b b= 1000 bbb Lol s )
W £ - Il and maximum
Grus i 5 i/l values by aircraft
® [ . . i —
S S s MuwnbeLe LI
i MEM 8 N B764 5029 1238
& ::K.\E 3 I T 333 6038 622
E: QSE - DH8D 21 2013
:i: E:l)-( ; 2000 JL N A AU AU AU AU A AU AU AU AU AU AU AU I AR A A A .. BB BB BB B753 7535 239
- PVD 8 T MD88 161799 620
E: :ghpl E D328 5 2,255
; §E§ 4 T ] MD82 129 1.385
® ghcA o 1000 T BOX plot ShOWS the quartl|eS Of i B738 28424 809
E: STL § the data E120 13 1,815
= B739 37036 836
0 T i . A320 34344 683 ) v

Air Transportation Systems Laboratory
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Nose Gear Touchdown Location from Runway
Nose Gear Threshold

TouchDown

= ATL

Step 4

;' ATL - Nose Gear Down Location Analysis E
Runway: 27L - Exit: - | Aircraft: [h320 ~ PDF Query = PIOt (query)
."NearDown Location By Arciah | Do 2 ﬂ R fit) Anival A

oo CDF of Nose Gear Down Locations for ATL - 27L - A320 <02 2
® gg; .\ i I S 1032- 1057 2
Stop .|
:] gg\ a0 Select runway’ exit ...... ngcor (|:SDr| ution e ....................... ...................... _ 1(:2:12: Z
H BE\: 80 before query - —— mocccoooococs o 3V A ........................ ...................... _E 1132- 1157 3
& E\m ; 1157- 1182 4
e e 70 I R e AR IR = 1182- 1207 5
& S\%U : : : ] 1207-1232 7
- 1AH £ 60 F S R PP e e e : PR
:j 5\2 };; 1257-1282 7
(- LAX = B) ..o S e e e e e e L A e Ha e e e e e s SRS e et e e e e A SOMPRVTRNN
Sir [ 5 | g g g Table shows the
@ e ) : : : : i
EE“V“V T T S— T e T — R — ngmber of landings
o ke : : : : : within a range of
:g(n)n:; 30 L ....................... ........................ ........................ ..................... nose gear
(- PHL : : 5 : i
- PHX 20 Lo SRV SYOOVIONTe SUON: SOOI TS ] touchdown
&- VD : : : : : .
2o | | | | | distances
:] zgg 10 &+ ...................... ........................ ........................ ...................... : Naa—— "
@-SLC : : : : : : 1507 - 1532 30
- SNA 0 —t=——————— ]
- STL 1532- 1557 3

1500 2000 2500 3000 3500 4000 e
Distance From Runway Threshold (ft) -6 |2 y

Air Transportation Systems Laboratory
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Deceleration Parameters on a Runway

Step 1

SLLLLL Deceleratio Step 4 ’ E—
- ., | a D 1 1 "
@ Ti Runway: Exit: ~ | Location: Nominal < Averagek ~ Query ‘—7 PIOt (q uery)
] ) By Aircraft  Distribution -
- Aircraft Anivals Min (m/s"2) Average =
— TAverage Nominal Deceleration for ATL - 27L we'a
i > 059 71
- BDL 0
@ g‘c/)vsl 1 | 085 089 Q!
B CLE ] Step 3 ] Cs50 1 105 .05 Al
#-CLT .
& oo MR Select runway, exit Select average ' cea0 : 088 106 1
B = 2 ) c208 13 051 113 21
& g:ﬂvav before query By can 2 113 115 1
- EWR n— " o 3
- FLL @ | €560 2 116 117 1
= :gb BESS 1 126 126 1
@ :25 ;c? I I AEST 2 115 130 1
- JFK X4 BTEEER ' y C56X 2 118 132 s
i LAS = I .
- LAX R LJ6D 1 134 134 A
- LGA c 1 :
& MCo S | 388 187 094 136 21
P mgn § 750 1 137 137 1
® m:?E % B PO U AU U AU P U PN U P AUUUN U P D RO AU PP AU D A S - FAS0 1 141 141 1
: g;; b LJ35 2 130 141 1
: PHL 3 oy i -
e 2 . = Table shows
5 oo R R e I . T cue | averages, standard
@ . 1 B742 -~ . .
Ay | Box plot shows the quartiles of . . deviation, minimum
- SLC
@ hA I the data : oo and maximum
D _ B757 values by aircraft
A3 :
E135 1 169 169 o
sw3 3 104 A7 2
a7

Air Transportation Systems Laboratory
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Raw Landing Data Viewer

Step 2

Select a runway from

e the drop-down menu Perform a Query
Aircraft Mix
Runway Occupancy Time ~ |B772 ~| Arrival ~ Valid Flights O Query‘/
Speed 9 . ; ; Nose Gear Nose Gear Nominal Speed Nominal Speed Point Of Curvature Point Of Curvature ROT ROT ROT Threshold Crossi
Nose Gear Down Location Fiight ID [v] Areraft [v] Runway [v] Ext [v] Enter Time [v] Ext Time [+] Down s) [+] Down ft) [«] Time ) [v] Distance ft) [v] Tme ) [v] Distance ft) [v] Edges) [+ Fuselage (s) [+ Holdbar(s) [v] Speed kts)
Decelerat
R Dol » mn N2 11201512, | 171/20151... |98 2191 259 4753 467 6.364 558 666 711 1353
! ED’LS‘E"‘S“CS AFR628 27L N2 1/1/201510-... [1/1/20151... |12.7 2945 257 5023 472 6364 597 27 780 140.1
(-BOS KLM255 N2 1/2/20151:1... [1/2/20151:... {102 2312 263 4916 466 6364 565 69.0 735 1372
(- BWI N
B-CLE \ . |1/4/20158....|11.0 2311 250 4,468 523 6364 = 1265
-CLT
b 142015 1. |91 2011 238 4097 317 4770 Table ShOWS a” the 1323
EJ gE\::/ | s20151.. 116 2542 258 4740 498 6.364 d f d f 1299
(- DTW . |1/5/20151:...{10.2 2179 255 4579 50.8 6.364 recor S Ou n Or 1299
[-EWR I I I
5. -...| 10, i s 446 6364 1334
;LNLL AFR682  BT72 27L N2 [1/5/201585.. | 1/5/20158... 108 2385 265 | 4837 . the ru nway Selected
HOU AFRE88  |B772 27 N2 1/5/201511:... [1/5/20151... |10.3 2285 259 4737 496 6364 I f | t b 1353
::3 BAWTTG  |B772 27 N2 1/5/201511.... | 1/5/20151... | 10.7 2491 286 5471 402 6364 (Can also titer y 1423
- JFK KLM255  |B772 27L N2 1/6/20151:1... [1/6/2015 1:... [10.0 2267 253 4686 465 6364 a|rcraft and by 1363
- LAS
- LAX AFR682 | B772 27L N4 1/6/20158:1... | 1/6/20158:... 9.4 2078 217 3987 321 4770 . 1313
LGA t
E»MCO AFR688 | B772 27L N2 1/6/201510-... [1/6/20151... |10.3 2,267 251 4495 457 6364 ru nway exi ) 1307
Smgry BAWTTG  |B772 27L N2 1/7/201512-... [1/7/20151... |10.8 2478 292 5516 410 6364 140.4
(- MIA KLM255  |B772 27L N2 1/7/201510... [1/7/20151.... {125 2876 290 5623 383 6364 505 66.8 709 1390
(- MKE
G- MSP AFRE82  |B772 27 N4 1/7/20158:2... [1/7/20158.... [10.6 2300 26 4162 297 4770 381 477 523 1305
@-orRD T — — PEEEE Py g . P = — . e == S
(- PHL <
Ej EC; Map  Speedvs Time Speed vs Distance Acceleration vs Time ~Acceleration vs Distance Data
sor ap sho oogle ‘- — : - e :
SFO = - i S v
sLc s O s ‘ |
SNA i = = = O U0 OCAdll0
STL
s O 0 OpPe€E O

Step 3
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Raw Landing Data Viewer: Individual Landing Profile

Step 2

Step 1 Select a landing

operation from table

Select Raw Data

A

ag! Landilg Events Database

FAL o=/ ATL Raw Data

27L v Exit AZO ~ Arrival ~ Valid Flights ~ Query Export

raft Mix
inway Occupancy Time

(=8 o =3

Sfleed
se Gear Down Location
leration
w Data

Statistics
- BDL
[#-BOS
- BWI
®-CLE
#-CLT <

Nose Gear

Down fft)

2624

Nominal Speed

B Time (s)

298 5513

Fight ID [ et [5] Rumway [5] Bxt [3] EnterTime [3] Bt Time [] pose oo
» N o N2 [1zs . (120151 120

DAL386 A320 27L N4 1/1/201515... {1/1/20151:... /101 2,160 33834

NKS230 A320 27L N2 1/1/20154:2... |1/1/20154.... |13.0 2828 5403

DAL1305 A320 27L N2 1/1/20151:3... [1/1/20151:... [ 11.1 2,455 5.572

Nominal Speed

E Distance fft)

Point Of Curvature
Time (s)

399

Point Of Curvature
E Distance fft)

6.364
4770
6.364
6.364

ROT

ROT ROT
E Edge (s) E Fuselage (s) E Holdbar (s) E

484
36.8
51.0

459

Threshold Crossing
Speed (kts)

60.5 1324

46.1 1295
624 1321

57.5 1357

I~

[¥] :

#-DCA

&1 DEN Speed vs Timg  Speed vs Distance  Acceleration vs Time  Acceleration vs Distance  Data

Map

- DFW

®=-DTW
®=-EWR
(- FLL
- HNL
- HOU
- 1AD
- IAH T
- JFK T
G- LAS 120 +
- LAX +
#-LGA
- MCO
- MDW
- MEM
- MIA
- MKE
(- MSP
#-0RD
- PHL
- PHX
#-PVD
- SAN
(- SDF
- SEA
- SFO
- SLC
- SNA
- STL

o7
140 L\

100

80
Step 3

Select speed-time
profile

60

Ground Speed (knots)

40

20

Landing profile shows
five landing
events

Data shows ground
speed data

fretet] ]

Ground Speed (knots)
Smoothed Ground Speed (knots)
Nose Gear Down

Nominal Speed

Point Of Curvature

RWY Edge

Fuselage Out

Holdbar

70
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aw Landing Data Viewer : Export Data
Step 3

85! Landing Events Database

B-ATL a5 ATL Raw Data
Aircraft Mix
Runway Occupancy Time 7 i -[e2 | adival  ~ velidFiights - Query Export < S e I e Ct E X p o) rt
Speed » Aircraft R Exit Enter Ti Exit Ti Nose Gear Nose Gear Nominal Speed ature ROT ROT ROT Threshold Crossil
Nose Gear Down Location | Arcraft [] Runway [J] [v] EnterTime [J] me (L] Down (s) [+] Down ft) [v] Time ) [v] Edges) [v] Fuselage (6) [+ Holdbar(s) [v] Speed kts)
1/1/201512:.... |1/1/20151... |9.8 ‘ A . 4753 467 6,364 55.8 66.6 71 1353
1/1/201510.... |1/1/20151... |12.7 | 5.023 472 6.364 59.7 727 78.0 140.1
KLM255 . 4916 466 6.364 56.5 69.0 735 1372
Ste p 2 1 4,468 523 6,364 626 735 777 1265
Select runway, aircraft and & o e s 7 w0 e
. 2 i . 4,740 498 6,364 60.0 729 772 1299
runway exit to be displayed & s oo @ me s
in the raw data table o - e e e
4737 496 6.364 62.1 734 78.1 1353
BAWTTG 1/5/201511:... | 1/5/20151... [10.7 g 3 547 402 6.364 492 594 62.7 1423
JFK KLM255 B772 27L N2 1/6/20151:1... | 1/6/20151:... {10.0 2.267 253 4,686 465 6,364 60.3 729 779 1363
LAS ! | | I ! |
LAX AFR682 B772 27L N4 1/6/20158:1... |1/6/20158:... |94 2,078 217 3.987 321 4770 424 85.3 60.3 1313
LGA ! | | | | |
- MCO AFR688 B772 27L N2 1/6/201510:... {1/6/20151... |10.3 2267 251 4,495 457 6,364 544 66.4 703 130.7
7 o BAWTTG [B772  |27L N2 [1/7/201512... [1/7/2015 1... 108 2478 292 B Lo it Dilabésd - (ATL B3k Dol
+ g -
(- MIA KLM255 B772 27L N2 1/7/20151:0... |1/7/20151:... {125 2876 250 8l Export Operations
Emgﬁ AFR682 B772 7L Nd 1/7/20158:2... | 1/7/20158.... | 106 2300 26 N > Network > .psf > Home > Research Projects > REDIM Folder > Version 108 Data [0 [SearchVersion 10 _
m-oRD — — FEETE P PP — e Organize v New folder B
(- PHL < ~
- PHX _ Name Date modified Type -
& PVD Map  Speedvs Time Speed vs Distance Acceleration vs Time Acceleration vs Dlstfnce Datf § "’-Q;K:mss i [ ATL28 aliData.csv CSV File
(- SAN - L “ [ LGA4_aliData.csv CSV File
- SDF ¥ Downloads £ [ 613 adata.cov CsVFile
- SEA [5] Documents  #  [ |GA22 allTD_data.csv
g &= Pictures # [ LGA31_allData.csv .
- SLC REDIM Folder [7] orD27L_aliData.csv AI | d h
SNA ROMIO Project [] ORD27R alIData.csv re CO r S I n e
STL Santa M [7] ORD28C _alldata.csv .
Vma ‘o;: - [7] SNA2L_aliData.csv a e WI e
ersion 2t [7] SNA20R_allData.csv

.y exported to a

[ This PC

R comma delimited

file

File name: ||

Save as type: | Comma Delimited File (CSV) file. (*.csv)

A Hide Folders

Air Transportation Systems Laboratory
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Summary Airport Statistics

85! Landing Events Database - [ATL Statistics]
o
& ATLN A Records  Issues
‘.. Aircraft Mix
Total Valid Records with Unreasonable Records with Records with no Go
?:2;‘” Qceupant Year | Month | Days Parameters Missing Parameters Associated Runway Arounds
Nose Gear Down 1|| | 1 3 Ste p 1 52 104 0 0
Deceleration o 0
Raw Data 2015 Select statistics 53 116 0 0
2015 3 g 97 98 0 0
- BDL
-BOS 2015 4 30 36513 36,301 119 93 0 0
- BWI
- CLE 2015 5 31 37.400 37.110 200 90 0 0
@-CLT
5 DCA 2015 6 30 37,643 37.399 147 97 0 0
- DEN
b e 2015 7 31 38,932 38,649 192 91 0 0
w-DTW 2015 8 31 38,997 38672 216 109 0 0
- EWR
- FLL 2015 9 30 35,919 35,712 126 81 0 0
- HNL
- HOU 2015 10 3 37.724 37.4%0 138 9% 0 0
- 1AD
oy 2015 1 30 35,614 35,404 99 111 0 0
- JFK 2015 12 31 36515 36.298 108 109 0 0
(- LAS
- LAX 2016 1 31 35,052 34,904 56 92 0 0
- LGA
- MCO 2016 2 29 33.257 32507 93 657 0 0
: ﬁ mg\f 2016 3 31 38,566 38.282 194 90 0 0
®- m‘:\E 2016 4 30 37773 37486 188 99 0 0
[
- MSP 2016 5 31 38,593 38277 199 .
#-ORD
Ot P R " o o g Table shows valid records
iy 2016 7 3 39,189 38,858 222 by month
@ :‘S’;‘ 2016 8 3 37.805 37.442 243
03]
e e | 2 | & s 3957 G Records with incomplete data
sy 2016 10 31 36,425 36,138 158
= or unreasonable parameters
oSt ol S = B are also shown in the table.
2016 12 31 36,293 36,111 110
2017 1 1 1 1 0 0 0 0
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Providing Feedback to Improve the Database

We welcome your feedback

Please contact:
Nick Hinze (nhinze@yvt.edu)

Senior Research Associated - Air Transportation
Systems Lab

or

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

Air Transportation Systems Laboratory
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