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at a glance CFUTURE SKY

*** SAFETY

« Paris-CDG northern runways (27 and 09) traffic

* Merging relevant information in a « Big Table » from
different sources

« Establishing how runway occupancy time (ROT)
and braking distance (BD) could depend on MET or
on traffic

* Predictability of braking capability in perspective
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MAIN QUESTION
“Are BD or ROT parameters predictable ?”

at which level of accuracy ? What do they depend on ? (Inputs)

The steps are :

« collecting a larger set of relevant data : A/C movements and MET data

« establishing statistics on landings and sorting cases to be more explicated
 applying “Big Data algorithms” in order to find and establish finest correlations

INPUTs at CDG northern runways [27R, 09L] and [09R, 27L]

« ADSB, Lidar
« Méteo-France data : local sensors and radars (scanning up to <250km)

OUTPUT Data
« ROT, deceleration for northern runways [27R, 09L] and [09R, 27L]
* List of cases out of mean statistics
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COLLECTING and MERGING
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Table

one line per
movement
(landing, take-
off, ...)
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CDG back-clipping plane for A/C path findin *Furumssxv
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A/C movements in Table

1. P1 (from 2015/10/01 to 2015/11/24)

e 55 ICAOQO types
e 22575 movements
 Landings (well identified trajectory / exit)

o 09L :3901
o 27R :4303
o 2/L : 312

2. P2 (from 2016/12/22 = )

e 46 ICAO types
« 33620 movements
 Landings (well identified trajectory / exit)

o 09L :4322
o 2/7/R :3949
o 2/7L : 114
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Stats : ROT on Landings A318-A319-A320-A321
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A318 on CDG Northern Runways & landings with well identified taxiway exit
October & November 2015

A319 on CDG Northern Runways & landings with well identified taxiway exit

October & November 2015
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Stats : ROT on Landings A332-A333-A388  +AUJURESKY

*** SAFETY

A332 on CDG Northern Runways & landings with well identified taxiway exit A333 on CDG Northern Runways & landings with well identified taxiway exit
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A388 on CDG Northern Runways & landings with well identified taxiway exit
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B737 on CDG Northern Runways & landings with well identified taxiway exit

B738 on CDG Northern Runways & landings with well identified taxiway exit
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B752 on CDG Northern Runways & landings with well identified taxiway exit

B763 on CDG Northern Runways & landings with well identified taxiway exit
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B772 on CDG Northern Runways & landings with well identified texiway exit
October & November 2015
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Stats : Exit Taxiway per A/C type
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(more than 100 andings)

AC ICAQ type

A318

A319

A320

A321

A332

A333

A388

B737

B738

B752

B763

B772

B77L

B77W

Z777

« /3 and Z6 are mostly used (70%), except for A388
« A388 prefers the next farer taxiway (Z2, Z7) (>60%)
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Stats : ROT focus on the most frequent A/C

A319 on CDG Northern Runways & landings with well identified taxiway exit
October & Movember 2015

A320 on CDG Northern Runways & landings with well identified taxiway exit
October & Movember 2015
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A321 on CDG Northern Runways & landings with well identified taxiway exit
October & November 2015
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ROT histogram depends on A/C type and on airport configurations (Westward or Eastward).lt is little bit larger and

Less than about 3s between successive exits (500m distant) shows that each landing has one targeted TWY exit.
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Occurancy %

B77W on CDG Northern Runways & landings with well identified taxiway exit
October & Movember 2015
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Stats : ROT vs Head and Cross Wind

on the most frequent A/C
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Wind ranges are not the same for the two configurations : Eastward (red) <
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A trend appears on black diagrams : ROT is sligthy increasing with the head wind speed.
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Stats : Deceleration

histograms for different phases
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CONCLUSION i
P1 and P2 (2016/12/22 = 2017/01/31)
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Each landing has one targeted TW exit

Exit Taxiway and ROT are closely related to A/C type
ROT increases slightly when head wind grows
Braking with full stop on RWY was not observed

Deceleration range is large enough within each phase ( before
and after TD, ...).

Rain, as observed so far, does not reduce this observed range.

More input data are required in order to collect more rainy days

Further analysis is required to detall this deceleration range. The
purpose is to find subsets of A/C, MET and runway parameters,
each subset being associable with a deceleration level, and at a
scale of a few minutes.
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Ongoing :

1. Period P2 (from 2016/12/22) still under analysis

« data from LEOPARD radar (dBZ and radial wind) : with possible
finer resolution

* Further data will be merged (at least up to April)
2. Isolating some « abnormal or extreme » cases
e rain or wind conditions
e stronger braking ?, full stop on RWY ?
e TW exit

3. Modeling rain cumulative rule for giving an account of
abnormal cases
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LIDAR Sensor : o
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Measure low altitude wind with high
resolution

Transmission
characteristics

— Vertical beams :
56 wide cone, 5
beams

—> Low altitude :
[40m ; 200m],

—> High resolution :
20m default

altitude resolution | : Q\&
) L8
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LEOPARD Radar of Météo-France R
* FUTURE SKY

(weather X-band Radar for CDG Airport) «.xsarem
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Fle Options Tools Window

Connection: ) Nice Radar 2 S;: ‘:j 2 A Q

Configuration Box | & SOFIMF TR Vol e
Preprocessing 4
Product 4 e ot
U
Conversion 4 Basic Settings = Advanced Settings  Expert Settings | Sequence Management
Scan v
< Voluma SDF Slice List: Sequence:
new . a
75km test 2 Slice 1 3.0 dag; 75 km No. Slice Time AZ1 AZ2 Az
L. TR S PRARET 2 Slice 2: 25.0deg. 75 km - 1 | 30 29 * »
MF_75 . i
' 5 K Z Slice 31 50.0 deg: 75 km 2 25.0.55 el W] 4
MF_73k . X 3 50.0 81 x
MFE 75k... 2 Slice 41 35.0deg. 75 km a 350 107
2 f 01
MF_75k A slice 51 180 deg: 75 km "l 5 18.0/133
MF 75k 3
ME 75K 2 Slice 6 30 deg; 75 km L] 30 1%
A . b 7 1.0 185
MF_75k... X Slice 7 7.0 deg; 75 km 8 15.0/211
MF_75k 4 Slice 8 12.0deg; 75 km - 9 5.0 237
P Azimuth e s 15 S5
P Elevation Slice 9 3.0 deg; 75 km -
& Slice 10: 2.0 deg: 75 km A1e AL
2 Slice 11 1.0deg: 75 km

[ METEOFRANCE T H A LE S

urs un lemps ¢ avance
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