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1. Introduction

Previous Capacity Studies
Examples

Data Collection

Airport Configuration
Analysis Configuration
Statistical Analysis

Airport Modelling
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Experience EUROCONTROL

[ JEUROCONTROL 2019
B Comprehensive Agreement States

LOWW LEBL*
EBBR™* LEVC

EBLG LSGG*
LKPR* LTAI
LGIR LTBA
LGKO LTFJ
LHBP UKBB
LIMC UKKK
LIRF UKCC

EPWA* UKHH
LPPT* UKLL
EVRA LGAV
ELLX GMMN

(*) more than one study conducted
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Airport 1 Airport 2 Airport 3



ata Collection — Example of Data Set — busiest periods

Common
Attributes

DATE

AIRCRAFT
TYPE

CALLSIGN

RUNWAY

Movement Type
Specific Events

Actual On
Block Time

Time
Line-Up
Clearance

Join
Holding Point

Time
Take-Off
Clearance

Passing 4NM
Final

Runway
Vacated

Arrivals

Departures

Arrivals Data File

N4

EUROCONTROL

E F G H [1] J K u v w X ¥ z AA AB AC AD AE AF AG AH Al
1 REG STANDA TAXI_IN ADEP EP STAR ARR_FIX ARWYT ' 7NM_4NM 3NM__ 25NM CTOT  RWY VAC TSTANDA O1X25R BNM 9 NM
2 30-07-2019 RYR183D B738  25R EIFIS mT LEPA  P6 05:08:00 146.83 39.26 05:05:27 194,09 2225 05:06:26 05:06:47 05:06:59 05:09:04 05:11:25 05:08:15
3 30-07-2019 UAL140 B764 25R  N76055 KIAD  R6é 05:12:39 119.93 75 05:10:55 05:11:22 05:11:35 05:13:44 05:12:56
4 30-07-2019 CCAB39 A332  25R BS540 214NL 2SPD  R6 05:19:58 135.15 05:16:57 168.25 215595 05:18:09 05:18:36 05:18:50 05:21:22 05:25:10 05:20:16 05:16:36 05:16:17
5 30-07-2019 AEA6006 B738 25R ECMKL 264 NEJQ LEPA R6 05:38:09 145.5 11.91 05:36:53 05:37.05 05:39:13 05:42:32 05:38:26
6 30-07-2019 VLG91UB A20N  25R ECNCG 230 L LEPA  R6 05:47:09 137.38 50 05:44:19 178.1 221242 05:45:23 05:45:48 05:46:02 05:48:07 05:50:08 05:47:26 05:43:59
7 30-07-2019 VLG3SFA A320  25R ECMEQ 1727 LEIB PS5 05:49:09 149.47 9.37  05:46:25193.64 2175 05:47:28 05:47:52 05:48:05 05:50:02 05:54:36 05:49:25
8 30-07-2019 VLG1311 A320  25R ECMBF 2S6EJQ  LEAL RS 05:50:18 134.74 17.04 05:47:34 196.47 2200 05:48:32 05:48:56 05:49:09 05:51:05 05:53:58 05:50:35 05:47:16 05:46:59
9 30-07-2019 EJUG7YH A320 25R OEICG 100ET umc pPs 05:52:07 138.29 25 05:49:24 194,65 2175.55 05:50:23 05:50:47 05:51:01 05:53:13 05:56:00 05:52:24 05:49:05 05:48:46
10 |30-07-2019 VLG14GL A320  25R ECKHN 238 LEBB R6 05:53:28 124.8 1048 05:50:47 200.52 2175 05:51:48 05:52:11 05:52:24 05:54:27 05:56:46 05:53:45 05:50:28 05:50:10
11 30-07-2019 LDMSED  A320 25R OELOJ 110E LOWW P5 05:55:08 132 50 05:52:19 193.26 2259.58 05:53:19 05:53:46 05:53:59 04:01:07 05:56:10 05:58:08 05:55:25 05:52:00 05:51:41
12 30-07-2019 VLG22TQ A320 25R ECMYC 234 LEZL R6 05:56:37 143.67 50 05:53:49 183.48 2225 05:54:55 05:55:19 05:55:32 05:57:31 05:59:34 05:56:53 05:53:30 05:53:12
13 |30-07-2019 SVR857 A319  25R VPBBG 1247 Usss  Ps 05:58:43 128.04 25 05:55:44 183.48 2179.6  05:56:48 05:57:15 05:57:30 05:59:46 06:03:02 05:59:02 05:55:25 05:55:06
14 |30-07-2019 RYR6397 B738 2SR EIDPG 105 T LEZL  P5 06:00:05 153.03 44.57 05:57:28 181.75 2200 05:58:29 05:58:51 05:59:03 06:00:50 06:02:33 06:00:19 05:57:08 05:56:50
15 30-07-2019 DAL194 B764  25R NB4SMH 273NEJQ KATL R6 06:01:41 149.47 50 05:58:53 170.49 2136.31 06:00:00 06:00:25 06:00:38 06:02:48 06:08:36 06:01:56 05:58:32 05:58:11
16 30-07-2019 VLGE598 A20N 2SR ECNBA 206 NL LEMD RS 06:06:17 133.82 50 06:04:53 06:05:08 06:07:07 06:10:24 06:06:35
17 |30-07-2019 VLG21AL A20N 25R ECNDB 260EJQ  LEMG RS 06:07:41 154.22 4.4 06:04:55 184.09 2225 06:06:01 06:06:25 06:06:38 06:08:31 06:11:18 06:07:57
B738 25R _PHHZO 1147 EHAM _P6 06:10:07 149.47 75 06:07:17 175.87 2171.56__06:08:28 06:08:53 06:09:06 04:10:00 06:11:16 06:14:03 06:10:22 06:06:58
S s -
E F G H 1 J K T U v w AD AE AF AK AL
1 1D REG STANDD TAXI_OUT  ADES HP ATFM_DELAY RLU RTO ATO DRWYT TSTANDD TXO HP_TIMI RLT cTot
89 30-07-2019 EJUGBLP  A320  25L OEICG 100 SMDK uMe - G2 TRUE TRUE FALSE 06:58:29 06:34:37 06:42:10 06:57: 06:58:01
90 30-07-2019 DBIKP ESS0 5L DBIKP 57SMDK LEIB G1 TRUE TRUE FALSE 07:00:01 06:44:06 06:44:06 06:58:32 06:58:07 06:59:09 06:59:42
91 30-07-2019 VLGATZ  A320  25L ECKHN 238 LEK LEBB G2 TRUE TRUE FALSE 07:03:31 06:55:32 06:58:42 07:02:33 07:01:35 07:03:03
92 30-07-2019 QTR19U  A359 5L ATAMB 276 QK OTHH G1 FALSE TRUE FALSE 07:04:51 06:49:56 06:56:12 07:02:20 07:02:49 07:03:04 07:03:58 07:04:24
93 30-07-2019 RYR39AJ B738 251 EIDPG 105 SMDK LEZL G1 TRUE TRUE FALSE 07:07:22 06:50:01 06:55:41 07:05:01 07:04:27 07:06:21 07:06:49
94 30-07-2019 MLD598  A320  25L ERAXP 131 MD LUKK Gl 1 TRUE TRUE FALSE 07:08:42 06:59:02 06:59:02 07:06:54 07:05:51 07:07:52 07:08:59 07:14:20
95 30-07-2019 VIGS3E  A320 25L ECLVU 183 MDK LEIB G1 TRUE TRUE FALSE 07:11:51 06:56:30 07:01:07 07:10:41 07:10:11 07:11:26
96 30-07-2019 VLG21CM  A20N 25L ECNDB 260 QK LEMG Gl TRUE TRUE FALSE 07:15:27 07:06:44 07:10:45 07:14:22 07:13:50 07:15:05
97 30-07-2019 TRA132K B738  25L PHHZO 114TSMDK EHAM G1 0 TRUE TRUE FALSE 07:17:17 06:59:56 07:05:44 07:16:10 07:15:15 07:16:27 07:16:45 07:19:00
98 30-07-2019 VLG22UL  A320 250 ECMYC 234 LEK LEZL G1 TRUE TRUE FALSE 07:19:18 07:07:30 07:11:43 07:17:29 07:17:19 07:18:18 07:18:53
99 30-07-2019 VLG9010 A20N 251 ECNBA 206 LMD K LEMD G2 0 TRUE TRUE FALSE 07:21:04 07:07:19 07:13:40 07:19:36 07:18:45 07:20:16 07:20:41 07:19:00
100 30-07-2019 LDM68IT A320  25L QELOJ 110SMDK LOoWwW G1 0 TRUE FALSE FALSE 07:22:29 07:02:58 07:09:50 07:20:30 07:19:32 07:21:16 07:21:33 07:21:45 07:24:00
101 30-07-2019 EWG2HC  A320 5L DABDT 113SMDK EDDS G1 TRUE TRUE FALSE 07:26:10 07:06:36 07:12:07 07:25:02 07:25:42
102 30-07-2019 VLG16KM A320 25L ECMFK 236 LEK LEST G1 TRUE TRUE FALSE 07:30:57 07:19:55 07:23:21 07:29:49 07:30:33
103 30-07-2019 VIG35JE  A320  25L ECLVP 400 K LEB Gl TRUE TRUE FALSE 07:32:23 07:26:20 07:26:20 07:30:56 07:31:56
104 30-07-2019 DLH32K  A320 25L DAIPM 254 E EDDM Gi1 TRUE TRUE FALSE 07:33:57 07:22:33 07:22:33 07:33:15 07:33:37
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Airport Configuration

File settings View Help Fle Settings View Help
Runways X ¥ Airport Configuration Runways X | Aprons & Stands X | Arrival WV Separations X | Departure WV Separations X | SID Pairs Separations X
¥ Airport Setting:
Airport
Rurwiays
Runways Runway Information Aprons & Stands SID pairs separations
Runway ID: Radar Separation (NM) ~ ADA Separation (NM)  Use runway for:  Areraft SID Leader  SID Follower Speed Group Leader Speed Group Follower Separation (sec)
251 40 80 | Arrivals ) Departures Aireraft List 120
- L
0
* Separations .
Arrival WV Separations 120
Departurs WV Separations Departure WV Separations )
SID Pairs Separations e SID Pairs Separations .
» Airport Analysis » Airport Analysis .
» Airport Modelling » Airport Modelling .
&
Exit Paints: e
0
120
60
o
o
STARs: o
0

The Airport Configuration module allows the User to configure necessary parameters

Go-Around Holding Aircraft DAETDRV\?V SIDs
frequency Points Categories separations separations




Analysis Configuration

Configuration of attributes and events for
each recorded flight. E.g.:

Callsign

Aircraft Registration
SID
Take-Off and Line-Up clearances

Configuration of relevant patterns

with/without specific attributes. E.g.:

Arrival-Arrival
Departure-Departure
Arrival-Departure-Arrival
Runway Exit Points
Runway Holding Points
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EUROCONTROL

Configuration of required intervals. E.g.:
Runway Occupancy Times

Separation between consecutive arrivals
ATC / Flight Crew related indicators




Statistical Analysis

File Settings View
» Airport Configuration
¥ Airpeort Analysis
¥ Analysis configuration
Flight Data
¥ Statistical Analyses
Indicators
<New analysis>
ALL_NOQ_NOCO

A1_ANA2.Q CO X

Queue Criteria V| Enable Queue Criteria

Interval Distributions W Enable Cutoffs

Interval 4 Runway AircraftCategory Mean Std.Dev. Bast Performance Valus

MName:

A1_ANA2 Q CO

Edit

Histogram for A1-ROTA

AT_ANAT Q NOCO > A1-AASEP 0 e
A1_ANA2 O CO > A1-ABUFFER 0 EIs
A2 ANA1_Q NOCO > A1-ROTA 0 250
A2 ANAZ.Q CO » A1-SEPDEV e e
B1.ANA1_Q NOCO
Q > A2-ROTA 0 200
B1.ANAZ Q CO » B1-LUPT o "
175
B2 ANA1_Q NOCO » B1-ROTD 0 § T
2 s
B2 ANAZ Q CO - ] g
B4_ANAT_Q_NOCO oS
» B2-LUPT o
B4 ANA2 Q CO 100
» B2ROTD o
C1_ANA1 Q NOCO
> B2TOFT ]
C1_ANAZ Q_CO 50
> B3-LUPT o
€2 ANA1.Q NOCO .
» 83ROTD 0 -
€2 ANAZ Q CO 00
C4_ANA1 Q NOCO > BaToR ’
C4ANAZ.O CO » B4-LUPT o
» B4.ROTD o
€5 ANA1 Q NOCO Seconds
D1_ANAT.Q NOCO » BATOFT 0
D1_ANAZ Q CO — O Heavy Light O Medlet O MedProp

Consolidate

N4

EUROCONTROL

Analysis of relevant Performance Indicators

» Busiest 60-minutes period
« Separation lower than a determined value

« Traffic within a precise time interval

Reporting Module




Airport Modelling

Preparation

of modelling
scenarios

Simulations

EUROCONTROL

Fila Seitings View Help
+ Airpert Configuration
 Airpert Anslysis
» Analysis configuration
Fight Data
» Statistical Analyses
Reporting
Graphical Representation
 Airpert Madeling
» Configuration

SEN_B4_OVRD_DISTR 2 X

.

Configuration

Run Simulation

Name:  SEM 84 OVRD DISTR 2 Edit = | | Consolidate

Runway Throughput

¥ Scenarios and Simulations. ¥ Missed Mavements
N scenario- Go-Around Factor 0 o o
R ComctsdGodround 0% o% o .
Nt caritvity> Theoretical Go-Around 0% 0% 0%
» A1ANA2.O.CO Missed Departures 6a% S -
» A2 ANA2Q CO » Indicators -
» B4.C1C2ANATQCO ¥ Input Distributions H
* B4 ANA2 Q. CO » Cyces <=
» C1_ANA3.Q.CO.NORM > Trafhic M »
P 2 ANA3 Q CO
» A1LA2 ANAT O CO 1
» B4.CANATQ.CO .
» B4 C2 ANA1.Q CO
B CERBEBEIRE=SERER g
g 5 © Runweay Throughput
Fils Settings View Hep
» Airport Canfiguration SEN B4 OVRD DISTR 2 X
* hirport Analysis
> Anlysis configuration Run Simulation |~ Mame: | SEN_B4_OVRD_DISTR_2 edit = | [ Consolidate
Fight Data
+ Stasistinl Analysas » Configuration
Reporting
Lr:phwugﬁepfzsenlmm — 0D 458 Missed Departures
* Airport Madelling TS
» Confurttion Runay Throughput 45081 o=324 ueS037  e=32 usOR2 .
¥ Scenarios and Simulations. ¥ Missed Mavemants
e scenanos Go-Around Factor o o o as
<Mew simulation> Comcted Gordround 0% 19 0% .
<Nt ey Theoretical Go-Around 0% 0% 0%
» A1ANAZ.Q.CO Missed Departures 64% s 58%

» A2 AMAZ O CO
» B4 C1_C2_ANATQ.CO

» C1_ANA3_Q CO_NORM
» €2 AMAIQCO

B A1AZ_ANATQCO

¥ B4.CT_ANAT QCO

» B4.C2 ANATQCO

¥ indicators
b Input Distributions
b Cycles

* Traffic Mixes

Percentage

sz
snzl
ese
i
L
oeaL

O Missed Departures
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Outcome of the Studies

Optimum Runway

Throughput

* For a Runway

Configuration

« With specific traffic mix

* On Flight Crew

Performance
« On Airport infrastructure

 On ATC procedures
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Questions?
Thank you

contact: acap team@eurocontrol.int
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