
MET-ATM integration

in the SESAR program 

Stéphanie Wigniolle Desbios, Météo-France

WWRP CAS/CAeM Aviation Research Demonstration Project (AvRDP) 

Training Workshop

8 to 10 October 2018, Hong-Kong Observatory, Hong-Kong, China



Page 2 WWRP CAS/CAeM AvRDP workshop - MET-ATM integration in SESAR

Content 

� Overview of the SESAR program

� SESAR1 MET information exchange 

solution

� One good example of integration of MET 

information in ATM systems : the Large 

Scale Demonstration Project TOPLINK

� MET-ATM integration in SESAR2020



Page 3 WWRP CAS/CAeM AvRDP workshop - MET-ATM integration in SESAR

Overview of the SESAR program 

� ‘Single European Sky ATM Research’

� Set up in 2004

� To modernize and harmonize ATM systems through the definition, 

development and deployment of innovative technological and 

operational solutions 

� With the aim of implementing the

Single European Sky regulation package

from a technological point of view

� European ATM system performance improvement targets :

* Enabling handling 3 times traffic

* Improving safety by a factor of 10

* Reducing by 10 % the environmental impact per flight

* Cutting ATM costs by 50 %
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Overview of the SESAR program 

� 3 phases :

• 2008-2016 ‘SESAR1’ research and development 

phase

• 2014-202x SESAR Deployment phase aiming at 

implementing technological solutions validated in 

SESAR1

• ~2016+ SESAR2020 2nd research and 

development phase
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SESAR1 MET information exchange solution 

Work Package 11.02 ‘Meteorological Information Services’ :

Definition and Developement of New enhanced MET 

Information or Services to be integrated in operational concept 

components and associated systems

=> effective use of MET information

=> more automation

=> access to more accurate and higher-resolution MET 

information

→ Development of a platform called 4DWxCube : a repository of 

shared, consistent and translated meteorological information, 

produced by multiple meteorological service providers (METSPs) 

and made available to stakeholders via its system-wide information 

management (SWIM) compliant exchange system. 
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http://www.sesarju.eu/sesar-solutions/enabling-aviation-infrastructure/met-information-exchange

https://www.sesarju.eu/newsroom/brochures-publications/sesar-solutions-catalogue 

SESAR1 MET information exchange solution 
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SESAR1 MET information exchange solution 



SESAR1 MET information exchange solution 

Contribution to several validation exercices of other WPs 

=> Allows assessing the maturity level of the 4DWxCube solution
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Large Scale Demonstration Project TOPLINK 

TOPMET /TOPLINK: the concept

Improving global efficiency & safety through collab orative
 System Wide Information Management

Aim:

• Benefits for ATM stakeholders of the deployment of MET and AIM Services

• Improvements of operational performance

Source
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Large Scale Demonstration Project TOPLINK 
Source
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Large Scale Demonstration Project TOPLINK 

TOPMET (2014): Quantitative Results reported by particip ants

KPA KPI Scenario Expected Benefit TOPMET Results

EFFICIENCY      
         (FUEL)

Extra fuel 
consumption 
due to MET

Airline rerouting Reduce by 20% 26% reduction (4 flights)

Airline diversion Reduce by 20% 79% reduction (1 flight)

EFFICIENCY 
(COST)

Extra flight 
cost due to 
MET

Airline rerouting Reduce by 10% 19% reduction (4 flights)

Airline diversion Reduce by 10% 73% reduction (1 flight)

ANSP improved TFM Reduce by 10% 18 % reduction (848 flights)

PREDICTABILIT
Y

Extra flight 
delay due to 
MET

Airline rerouting Reduce by 20% 33% reduction (4 flights)

ANSP improved TFM Reduce by 20% 18 % reduction (848 flights)

Promising quantitative results from limited operati onal trials 
resulted in a follow-on Large Scale Demonstration –  TOPLINK

Source
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Large Scale Demonstration Project TOPLINK 
Source
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Large Scale Demonstration Project TOPLINK 

TOPLINK: Project Overview

▌Project main purpose : 

The TOPLINK Lot 1 and Lot 2 projects aim at demonstrating the benefits for ATM 
stakeholders (ANSPs, Airlines, General Aviation, Airport operators) of the deployment of 
new System Wide Information Services , including Meteorological Services, 
Aeronautical Information Services, cooperative Network services, and Flight Information 
services (for their non-safety-critical aspects).

▌Project objectives : 

The TOPLINK Lot 1 & Lot 2 project have demonstrated, based on an end-to-end 
supporting infrastructure, how Air Traffic Flow Management Controllers, Airport operators, 
and Airspace Users staff (ground Flight Dispatchers, as well as Pilots, from Commercial 
Airlines and General Aviation) could improve their operational performance (especially in 
terms of safety, efficiency, and capacity) by the use of those new Information Services.

Source
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TOPLINK: Project participants

Industry

Source
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TOPLINK: « Airline OCC » position

Source



Large Scale Demonstration Project TOPLINK 

TOPLINK: « ATFM » position

Source



Page 17 WWRP CAS/CAeM AvRDP workshop - MET-ATM integration in SESAR

Large Scale Demonstration Project TOPLINK 

METAR, TAF, SIGMET services

MET Hazard EnRoute services (convection, icing, turbulence) 

Airport MET Services (local data, winter conditions) 

Source
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Large Scale Demonstration Project TOPLINK 

TopLink “Flight Rerouting” Use Case 1: improved horizo ntal diversion

Actual scenario: 
 « last minute deviation » 
based on Weather Radar 

info, to avoid severe 
convection over the 

Pyrenees

TOPLINK expected 
benefit:

Early rerouting decision 45 
mn in advance (western 

avoidance route)

Planned route

Actual  route

Alternative  route

Source
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Large Scale Demonstration Project TOPLINK 

TopLink “Flight Rerouting” Use Case 2: Avoid diversio n

Actual scenario: 
20 mn holding over BIO 

due to severe thunderstorm, 
then diversion to MAD 

Then PAX back to BIO by bus (395 km)
Aircraft back to BIO through ferry flight

TOPLINK expected benefit:
Ground delay at departure in BRU 60 mn then 

flight as planned

Source
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Large Scale Demonstration Project TOPLINK 

TopLink “Improved regulations” Use Case: experimental results

Reference period : June-
Aug 2016                   (3 

months)

Extrapolation : 

12 months

EU En Route Airspace

All airlines 

20 to 50 M€ 
cumulated gain p.a.

regulations and TOPLINK 
Tool capabilities

Source
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Large Scale Demonstration Project TOPLINK 

TOPLINK performance results: overview

 

“Monitoring SN9938 BHX-BRU ferry flight.
Technical issue: Gear not locked when 
retracting. A/C has to return gear down to 
BRU for repair on condition there are no icing 
conditions en route. Max altitude permitted 
'gear down' procedure FL190.
Return would never have been possible 
without the Toplink tool.” – Brussels Airlines

by weather effect on the initial FPL]

Source
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Large Scale Demonstration Project TOPLINK 

Conclusions :

- TOPLINK project has demonstrated, based on an end-to-end supporting infrastructure, 

how Air Traffic Flow Management controllers, airport operators, 

commercial airlines staff (ground flight dispatchers, as well as pilots), and 

General Aviation (ground fleet managers, as well as pilots) could improve their 

operational performance, especially in terms of safety, efficiency and capacity by the 

use of those Information Services.

- Benefits of tight interaction between ground personnel and flight crews in pre-

tactical, pro-active decision-making were also demonstrated.

- Finally the project clearly demonstrated the high added value of combining 

weather information (MET), aeronautical information (AIM) and flight 

information to support strategic & pre-tactical decisions.

Source
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MET-ATM integration in SESAR2020 

SESAR2020 is the next phase of SESAR from 2016 to 2021+ 

1. Exploratory research

2. Industrial research & validation

3. Very large scale demonstrations

A new programme membership was established:

Existing partners:

Airbus, DFS, DSNA, Enaire, 

ENAV, Finmeccanica, 

Frequentis, Honeywell, Indra, 

NATMIG, NATS, SEAC and two 

divisions of Thales

New Partners:

COOPANS (Naviair, Croatia 

Control, Irish Aviation Authority 

(IAA), Luftfartsverket (LFV) and 

Austro Control)

AT-One (DLR & NLR)

B4 (ATC’s of Poland, Lithuania, 

the Czech Republic and 

Slovakia).

Dassault Aviation SA.

Skyguide

Founding partners:

European Union

EUROCONTROL
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MET-ATM integration in SESAR2020 

PJ02

PJ04

PJ03a

PJ07

PJ03b

PJ09
PJ08

PJ06

PJ10

PJ18

PJ24

PJ25
PJ26

PJ27

PJ28

PJ31

PJ23

SESAR2020 WBS
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MET-ATM integration in SESAR2020 

(IR&V) WP18.04 : for the MET information/services/prototypes development

Various NMS’s have ‘linked 3rd party’ arrangements with their local ANSP or with 

the industry for ‘advisory’ roles in individual projects/solutions.

Through this partnership, the MET community would attempt to ensure that 

meteorology is taken into account at an early stage of the projects for the design of 

the prototypes/solutions that use MET information, for the definition of MET 

requirements and in the validation exercises, for a better integration of MET 

information into ATM decision-support or aid systems.

Examples :

- PJ08.02 Advanced Airspace Management : use of probabilistic forecast of 

convection, integration into airspace management system

- PJ04.02 Total Airport Management : use of probabilistic forecast of crosswind or 

tailwind over operational thresholds, integration into airport management system 

- PJ09.02 Advanced Demand and Capacity Balancing : use of nowcasting and 

forecast of convection, integration into ATC system
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MET-ATM integration in SESAR program

Further information on the WMO AeM website : 

http://www.wmo.int/aemp/implementation_areas 

Thank you !

Merci !


