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Paris-Charles de Gaulle airport J,

Source GROUPE ADP

Airport Infrastructure Information

* Surface : 3,200 ha
2 pairs of runways — dedicated mode DEP/ARR
(scheduled capacity: 120 mvts/h)
* 110 km Taxiways
= 8 ILS CAT.II
= 9 passenger terminals
= 2 cargo hubs

Statistics 2017
* 69.5 M passengers
* 475,000 movements
* 1,400 mvts per day
* RWY throughput: ARR 73 / DEP 76
* 146 Airlines

Weather environment

* Fog/low ceilings - Low Visibility Procedures

ATC Infrastructure *  Snow
Winter 17/18 : 19d — 30 cm
1 approach room, 3 control towers, Winter 12/13 : 30 d = 59 cm
Winter 10/11 : 23 d - 30 cm

2 apron control centers

@

METEO
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Paris-Charles de Gaulle airport Al

Source GROUPE ADP
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AIRFRANCE £ %) Hub Structure for half of traffic

Amérigue du Nord
Amérique dv Sud

About 1,400 flights per day
2 aircrafts per min at peak hours AR e

RWY throughput: 73 ARR/h — 76 DEP/h

Chine Chins

High peaks make the traffic structure decisive 7}

FRANCE
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CDM origins, concept, benefits J

////,

4

Source sroupre AbP

Since 2003, airports became bottlenecks | ..

Page 5

70% m\\\
Congestion Point between i =i
airport & en-route delays | ©. o e

2000 2001 2002 2003
(Jan to May)

European traffic is due to triple by 2025

—> Triple the capacity
“ - Reduce ATM costs by 50% per flight

|:I'.'Ir'l'll"r'l_:5.'5.h‘.‘.'-l'-
EunkEEenne

—_— - Increase safety by a factor 10

- Reduce the environmental impact per flight by 10%

These Pl targets also apply to airport operations ! 0

METEO
FRANCE
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CDM origins, concept, benefits A,

Source sroupre AbP

A CDM concept aiming at improving airside operations (nominal and adverse conditions), between :

SHARE information in real time
SHARE a common view

COLLABORATIVE decision

CDM@CDG
Airlines
Handlers

This project is supported by Europe through Eurocontrol
and SESAR project (Single European Sky ATM Research)

m £

européenne EUROCONTROL :ﬂ
METEO
FRANCE
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CDM@CDG origins, concept, benefits A,

Source sroupe abp
2003 Snow Event with
v’ 2 days non-stop
v" Cancellations : 25%
v' Delays : +2h per flight
v" Around 5,000 pax stucked inside terminals and 5,000 pax in the hotels

Every stakeholder used to work in silos, there was no coordination,
no information sharing...

2004 DSNA, Aéroports De Paris and Air France launched CDM@CDG
program in order to :

v" deploy Airport Collaborative Decison Making (A-CDM) concept with
Eurocontrol rules

v" reduce delays, improve departures and arrivals predictability

v' reduce taxi-time, kerosene consumption and polluting emissions (CO,, NO,,
HC ...)
(@

v" optimize airport capacities and resources usage METEO

FRANCE

Page 7 WWRP CAS/CAeM AvRDP workshop - CDM@CDG


mailto:CDM@CDG

////,

CDM@CDG origins, concept, benefits Jl,

Source sroupre AbP

E \/ To be an A-CDM airport means
T Wl sGroupe ADp  AIRFRANCE # to respect Operational and
\ | / Technical concepts defined in
/@ Eurocontrol/EU Airport CDM
Chris e W et concept and implementation manual
~__ e.g. create a PDS, optimize
/ CDM FedEx - T
@CDG \ Express predictability,
SESAR /N manage ARR/DEP with ECTL, etc.
easyJet
€  BAR-
=
i 'R:)CQ “‘ o
A-CDM label given to CDG on N y

Nov 16t, 2010

K
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CDM@CDG origins, concept, benefits

CDM@CDG Working structure

CDM Website

H24

Teleconferences [

Share information

Post ops Pre ops
12h40 18h30

Main CDM ////////
actors

Daily @
Teleconferences

* Prepare D+1

* Debriefing morning peaks

- Sharing ops information

////,

4

J

Source sroupre AbP

B _ADP
B Airlines

Main partners
~

AEROPORTS DE PARIS

gac Bl
S

AIRFRANCE /

\ \ /
METEO —_— —— Charlesde ® Gaulle
FRANCE \
~ CDM@CDG FedEx
* Ny
T / D easyJet
€  BARY

Météo
France

MET Service provider
has been a key partner
from the beginning

CDM Management

Monthly Meeting
= KPI

= Common actions plan
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CDM@CDG origins, concept, benefits Jl,
Source crourE ADP
CDM@CDG structure

To strengthen and optimise operational collaboration between stakeholders

To optimise departures flights sequencing, including

- Enhance predictability to the Network Manager (prediction 3 hours
before)

Departure taxi-time : - 2.5 min/flight
Kerosene : - 4,000 t/yr (~4 M€/yr for airlines)
CO, :-12,000 t/yr

@

METEO
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CDM@CDG origins, concept, benefits A,

Source sroupre AbP

Decide together within the
CDM Cell : constraints of each
stakeholder

Decide

N

’Share

Develop tactical solutions Share available

on resources utilization Information
(runways, de-icing pads...) continuously to all
and impact on traffic participants o

FRANCE
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CDM@CDG origins, concept, benefits .
CDM Cell :

Three activation levels :
1 watching in a ‘nominal situation’
monitoring a non nominal situation, that would
induce delays, but was anticipated
3 monitoring a non nominal situation ; defining
strategy to optimise airside ops
All stakeholders present in the CDM cell room
incl. the Aerodrome Met Office Management

FFFFFF
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The MET application cdm@cdg A,

Source sroupre AbP

The Met partner in CDMCDG has a key role :

- Share information for pro activity

- Update on regular basis, or event-driven update

- Communicate for better understanding

- Back-up CDM community - manager on duty during winter period,
physically participating to CDM cell

- Develop tools to meet customers needs and expectations -
dedicated working group

=> Dedicated website providing observations & forecast
+ first steps in translation of MET information into impact

@

METEO
FRANCE
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The MET application cdm@cdg o,

Source sroupre AbP

First steps in translation of MET information into impact : the
CDM@CDG WG for meteorology defined impact translation matrices

brouillard peu brouillard dense

BROUILLARD . brouillard dense
dense ou en bancs | par endroits
brouillard givrant |brouillard givrant
BROUILLARD GIVRANT peu dense ou en dense par brouillard givrant dense
bancs endroits
ORAGES orages possibles orages orages forts, avec ou sans
probables gréle
NEIGE puie etneige neige faible neige modérée ou forte
meélees
VERGLAS inutilisé inutilise pluie ou bruine verglacante
TEMPERATURES FROIDES =< 3°C =< 1°C <=-7°C
TEMPERATURES CHAUDES >=32°C >= 35°C >= 40°C
VENT MAX FREQ/EXTR >= 25kt >= 40kt >= 55kt
VENT TRAVERS MOYEN >= 25kt >= 30kt >= 35kt
VENT TRAV FREQ/EXTR >= 25kt >= 38kt >= 50kt

@

METEO
FRANCE
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The MET application cdm@cdg o,

Source sroupre AbP

Wind is the ‘every day-every time’ parameter => special impact
translation matrices for head/tail wind or for crosswind

vent de face Vent arriére < 10kt | Vent Arriere < 15kt RYCEI ¥\ R I 4

supérieur a 5kt

Composante Composante

« de droite » « de gauche » Signification

Composante transversale nulle
(vent dans l'axe ou calme)

Composantes vent moyen et rafales < 25kt

Composantes vent moyen < 25kt
avec rafales >= 25kt

Composantes vent moyen < 25kt
avec rafales >= 38kt

Composantes vent moyen < 25kt
avec rafales >= 50kt

<44 ¢«
| S B

Composantes vent moyen et rafales >= 25kt

Composantes vent moyen >= 25kt
avec rafales >= 38kt

Composantes vent moyen >= 25kt
avec rafales >= 50kt

Composantes vent moyen >= 30kt
avec rafales >= 38kt
Composantes vent moyen >= 30kt
avec rafales >= 50kt

Composantes vent moyen >= 35kt
avec rafales >= 50kt

S IEIEIENE
ST

@
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The MET application cdm@cdg

Nowcasting, short-term and medium-term detailed forecast

il

Source sroupre AbP
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Fond Blanc = probabilité faible - Fond Gris clair = probabilité moyenne - Fond Gris foncé = probabilité forte.
Passez le curseur de la souris sur le tableau pour obtenir des bulles d'information complémentaire.
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The MET application cdm@cdg o,

Source sroupre AbP

Nowcasting, short-term and medium-term detailed forecast
First steps in translation of MET information into impact

PREVI HEE MAA Aéroports de Paris Connexion

08:082 04:022 06/0

AIDE DECISION PREDEC+ METAR & TAFs APPROCHE IMAGERIE

Iﬂ 06/07/2017 jeudi 06 vendredi 07 samedi 08 08 10 11 12 06/07/2017

TS

Légende | Seuils Visibilité et Plafond

METEO
FRANCE
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The MET application cdm@cdg A,

Source sroupre AbP

Nowcasting, short-term and medium-term detailed forecast

cdm@bale | Connexion
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The MET application cdm@cdg o,

Source sroupre AbP

Nowcasting, short-term and medium-term detailed forecast
First steps in translation of MET information into impact

cdm@ bale | Connexion

D METED FRANCE
Touiours un temps davance
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The MET application cdm@cdg

\\\\\\ ////,,

Source sroupre AbP

Nowcasting, short-term and medium-term detailed forecast
First steps in translation of MET information into impact

CDM@CDG OBS FREVI MAR L CHAT GUET
B vote pc — Il
09647 09:397 06:397 09:457 - 07237 2811
nide @m 9:58Z2 2811

ACCUEIL OBSERVATIONS

28/11/11
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09:39Z

lundi 28
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15 45

11h
15 45
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P

07:467 | PLAFOND

>>10:057 >> 10:05Z

AIDE DECISION
mardi 29

PREDEC METAR & TAFs
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PHENOMENES NON PREVUS :
ORAGE, VERGLAS, NEIGE, TENUE NEIGE, PLUIE&NEI
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CLGs
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The MET application cdm@cdg Al

Source sroupre AbP

Example of LVP forecast

AEROGRAMME AIDE DECISION METAR & TAFs APPH LOW

O]

METEO
FRANCE
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The MET application cdm@cdg A,

Source sroupre AbP

Real time observations

CDM@CDG OBS PREVI MRR LVE CHAT SUET
Votre PC BTl [/
. 09:542 09:39Z 08:39Z 09:482 —- - 07:23Z 28/11
Aide Em 9:592Z 28
=>10:05Z >>10:067

@CDhG ACCUEIL - OBSERVATIONS AEROGRAMME AIDE DECISION PREDEC METAR & TAFs

METEO-FRANCE ROISSY LFPG

TABLEAU DE BORD OBSERVATION
lundi 28 novembre 2811 a 09:54 UTC (16:54 LT)
(indications relatives aux 6 derniéres minutes écoulées)
Visibilité Cempesante Temperatures Temperatures
LOW

>=1500m > 500Ft
VIS| & | < 1500m | <=568ft | > 26kt | > 26kt | >=32°C | <=3°C
|

< 18@6m | <=308ft | > 40kt | > 25kt | >=35°C | <=1°C

CLGs [ < coon [T

> 55kt | | >=40°C | <=-7°C

Phénoménes divers

Forte Orage (euG¥?;;be) Brouillard|Pluie&Neige Neige Pluie
Pluie < Skm proche givrant mélées g verglagante

Informations

@

METEO
FRANCE
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Température en Celsius

The MET application cdm@cdg

\\\\\\ ////,,

Real time observations (values ; 1-min update)

Source sroupre AbP

[paris—cpc (108m) - observation du vendredi 06 juil. 2018 — 10:11z (12:11 LT)

[Pemps present en train o

2ges en L = o= developper
[Etat da sol naturel [so1 sec
[VISIBILITE et CIEL
[visibilite Pebatosite [couches Wuagenses
>10km | 1/8 | 1/8 CI 25000It
[TEMPERATURE, HUMIDITE et PLUIE
[T—_sous abr1 [fd_(Pt. rosee) Famiaite [T +10cn T soL [T ~1oom [Fluie 6
218 [ 1.4 °C [ 9 5 [ 333 °C 45.3 [ 1.6 [ -
[VENT
Moyenne sur 10 minutes Moyenne sur 2 minutes Rafale maximale
03 4kt (Bkm/h)
3kt (Skm/h) 27
08 9kt (17km/h)
6kt (11lkm/h) 26
PRESSION [Pom
[Pression nivean mer [ 1021.% nea fore > 20000m
HBN [RVR BN
josL 2 MED 2R
03 > 26000ft > 26000fc
osR MED [z7L
josL MED [2er
08 > 26000ft > 26000ft
josR MED [26L

RWY temperature and
contaminant forecast

Prévisions de Température de Piste

Contaminants et Températures de piste - Aéroport de Paris-CDG
run PEIP du 06/07/2018 09UTC

© METEO-FRANCE

¥ o8 KR T o8B %
"

= 8 R 2 OB

Prodult la 06:07:2018 409:40 UTC
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+satellite imagery,
OPMET data,
historical data, etc.
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The MET application cdm@cdg J

////,

4

Wind & Crosswind forecast for decision support

METEOQ CDG
U FRANCE

CHAT

BULLETIN REGIONAL AIDE DECISION~ PREDEC+

WMETAR & TAFs

APPH

[
-

AD VENT TRAVERS Wize a jour :06/07/2017 & 08h33 UTC

© METEQO-FRANCE

AIDE DECISIONNELLE VENT TRAVERS - PARIS-CDG
Date de la derniére observation : 06 juillet 2017 08:30 UTC

- — MAX EXTREMEN
OBSERVATION PREVISION
05 [+ -] o7 08 09 10 1 12z 13 14 15 18 17 18 19 2 il
) 1 1 1 1 1 | 1 £}
s Rapport (Force max freq)/(Force moyenne)= 1.6 s
70 A [ 70
55 - &5
&0 &0
55 £
50 t 50
; 45 — [~ 45
5
g 40 40
0 —_— ]
25 pe Y 25
= O/ L
/D/
15 6—0—— ¥____‘°__,_—D ———— S—. Y o L 15
10 D/° EE—. G\D t 10
5 0:__:_-__0 o::_—:o/ \o - 5
o o
VARSEAN AR N K K N A2 A D v o A

® Force moyenne #® Force Max Fréquent ® Force Max Extréme

Source sroupre AbP

Tailored for users’ needs

in terms of wind/crosswind
forecast over operational
thresholds

@

METEO
FRANCE
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The MET application cdm@cdg A,

Source sroupre AbP

‘ Vent maximum en Kt ‘

Exploitation pistes Infrastructures
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Operations or procedures —
at CDG in case of strong ——es
winds ——e

Evacuation Tours nord, sud,
trafic est

ATC

| Evacuation Tour centrale

ATC

Fermeture de toutes les portes
avions

Traitement avions interdit

AFR/ADP

e.g. max wind > 54kt
=> no usage of
gangways
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—:—54 |€| Utilisation passerelles interdite |
1
——50 |§ | Tractage sur sol sec interdit |

Wind-related operational
phases (airport manager)
and limiting thresholds

1

1

1 Utilisation escaliers passagers

! interdite
Maxi Vent de travers rafale ! a0 | & Tractage sur sol humide interdit
incluse A330 1 = | Ouverture des portes avions

1

1

1

1

1

AFR
Phase 2

soumises a autorisation
Antigivrage interdit

Utilisation camion élévateur e . g . maX WI nd > 37kt

Maxi Vent de travers rafale

£ | incluse B777 A340 A318 A319 ——38 | £ | bLUR interdite
A320 A321 1 — t f
—=—37 |§| Arrét des dégivreuses > S Op usage O
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g | Maxi Vent de travers (rafale non : 30 % de_ICIng pads Or
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o

incluse) B744 :
1

Vent traversier en rafales > 25Kt —L 95 Veh ICI eS

: arrét décollages simultanés

ATC

Vent de face > 20Kt : impact sur 1L op
les capacités arrivées

ATC

ADP

CDM@CDG

CDM@CDG 2010 — Fiche Vent C)
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The MET application cdm@cdg

Regional forecast

=4 Bulletin Régional
L

Edité le : 05/07/18 a 05:52 lég.

Sitnation météorologique jusqu’en fin de nuit du 06/07/2018 au 07/07/2018 :

Les hautes pressions se mettent en place sur la région avec un flux trés reliché en altitude comme au sol

~ Incertitude du seénario :

http://www.meteofrance.com

Accord des modéles mumérigues : bon
Modéle numérique cheisi : ARPEGE.
Commentaire : Pas d'enjeun sécurité.
Prévision sur I'Tle-de-France :

Temps :

Calme sous le ciel dégagé. 1égére fraicheur agréable de 'aube avant une joumée estivale, chaude et ensoleillée

(Cu).
Soirée et mmit clémentes.

WVent : faible parfois calme, on dominante de secteur nord.

Températures maximales : de 28 a 30 °C.
Températures minimales : de 13 4 17°C localement jusqu'a 20 °C dans la capitale.

PREVISIONS DETAILLEES SUR VOTRE DEPARTEMENT

D 08 99 71 02 75 | ssvics 259€/appar + prxappnt | D 3250

preduts
Centre météorologique interrégional de Paris
73, avenue de Paris, 54165 ST MANDE Cadex
Tél :-- / Fax: --

TOUTES LES PREVISIONS DE METED FRANCE

Sanica 2,99 €/3ppel + prix 2ppa

Wind forecast along approach paths
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Vents dans I'approche de CDG { Winds at CDG approach 08H30 —> 09H30 UTC
Frévisions modéles { Model forecasts 31/01/2011 - 00 UTC
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Tailwind/head wind along approach axis

@

METEO
FRANCE




Share and analyze

ision

Dec

The MET application cdm@cdg

\\\\\\ /////,

Pre-tactical work in winter conditions

Source GROUPE ADP

Weather forecast Global traffic forecast
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And other information or
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can impact traffic flow
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The MET application cdm@cdg J,

Source GROUPE ADP

Tactical work in winter conditions

Meteorological RWY Temp & freezing  Ground movements Local ATC
forecast ,

T _ C_SESSSEEEEEE]
LT T

Real-time indicators : Traffic
load, deicing throughput, etc.

And other
information!

* Decisions focused on infrastructure usage optimization

* Runways and Taxiways snow clearing strategy o

METEO
FRANCE
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The MET appllcatlon cdm@cdg

Prévision du risque d’orage sur I'aéroport de LYON-SAINT EXUPERY et les

zones de stack
pour le lundi 18 juin 2012 de 16 h a 19 h locales

Prévisions sur 3 heures par tranches de 1 heure

The MET application concept
has been applied at other maj
French airports incl. Lyon
Saint-Exupéry airport.

Similar information and
products + local ones

e.g. convection
probability

over stack areas
around LFLL

=

e &
Légende du phénoméne : Légende du drapeau :

EXCLU  IMPROBABLE PROBABLE CERTAIN

reTa e Can EEITASS TLEE, B0

| Previ Prévi Prévi
18h-1Th | 1Th-1&h | 18h-18h

STATION DE LM -SAINT EXLFERY !-..
Tél: 0472239308 ) Fax D4 72 238040 2 =TT
M - ambi@mates Tt 1 | =
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Gains from CDM@CDG Jl,

Source sroupre AbP

Improvements on :
B Safety
B Punctuality
B Forecasting
B Confidence
B Performance and capacity
B Quality standards

B Risk assessment
B Crisis management
B Taxi time

B Airport image
C

METEO
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Source sroupre AbP

Gains from CDM@CDG
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CDM@CDG

Also presented at WMO Aeronautical Meteorology
Scientific Conference, in Toulouse, France in November 2017:

- AeM Series, 02. Proceedings of the 2017 WMO Aeronautical
Meteorology Scientific Conference

- https://library.wmo.int/doc_num.php?explnum_id=4554
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https://library.wmo.int/doc_num.php?explnum_id=4554

CDM@CDG

Thank you !

Merci !
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