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and integration of this information for the airport domain. These detailed developments adhere to the 
overall architectural approach and concepts managed by WP11.02 as part of their ‘federating’ role for 
MET in the SESAR Programme. 

1.4 WP11.02 has this status of ‘federating’ activity within the SESAR Programme which 
means that it has the responsibility of supervising all MET within the Programme to ensure it is 
coordinated and compatible with the overall strategy that is developed for meteorology. This includes 
coordination with similar activities undertaken in other regional ATM improvement programmes such as 
the USA’s NextGen Programme. This cooperation is based on sharing of research, coordinating 
architecture to ensure compatibility and possible future joint cross-Atlantic validation exercises dedicated 
to MET when appropriate. 

1.5 In line with the generically-applied philosophy on System Wide Information 
Management (SWIM) in the SESAR Programme, the definition and development of the MET information 
exchange infrastructure, information- and service-models and ‘information services’ are part of dedicated 
SWIM-related projects and activities to ensure interoperability between traditional data domains. 

2. WHY SESAR IS DEVELOPING MET INFORMATION AND SERVICES 

2.1 The European ATM Master Plan and its technology development programme, SESAR, 
recognises that MET is a key enabler to ATM. It was observed that more advanced MET services for 
ATM than currently required by the existing global provisions are already utilised today. Particularly at 
high-capacity airports, which have a higher dependency on MET to maximise capacity and runway 
throughout, modern MET-Service capabilities are deployed to meet the challenging user needs. However, 
these services are agreed locally, are based on local capabilities and therefore tend to be inconsistently 
applied between users and locations. 

2.2 The existing ICAO Annex 3 provisions are intended primarily to enable traditional flight 
preparation and a safe execution of flights. However, additional emphasis is being placed upon other 
performance areas such as increasing capacity, reducing overall cost, increasing efficiency and 
maximising environmental sustainability. In this context, SESAR is emphasising the role of integrated 
MET information to achieve these goals in a European ATM context. 

2.3 WP11.02 is therefore tasked with developing meteorological information for pan-
European aviation, which will provide a consistent and harmonised view of the weather across the whole 
region, at all levels of required granularity to support a specific operational context (Airport, TMA, En-
route and Network). This “common picture” of the weather will ensure that all ATM stakeholders will be 
able to make more “predictable” operational decisions, thereby helping to reduce uncertainty in the 
overall ATM network. A common situational weather awareness in strategic, tactical and execution 
phases which informs collaborative decision making is the ultimate goal. 

2.4 WP11.02 is designed to deliver MET solutions that are integrated with operational ATM 
processes, so decision makers are not left to “interpret” the forecast, but instead to improve the way 
weather information is used, as well as ensure only the necessary and relevant  information is presented to 
the user. To achieve this requires cooperation between those dependant operational projects and their 
MET partners. 

2.5 WP11.02 can be viewed as an enabler providing critical information, without which 
many operational projects will not achieve their maximum performance gains. We would never design an 
aircraft that could not deal with the weather; similarly, we should not design ATM operations which 
result in unnecessary inefficiencies simply because they do not use accessible weather information. 
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3. MET IN EUROPE; CONSISTENT, COMMON AND HARMONISED 

3.1 The main focus of MET development work in SESAR is to utilise current state-of-the-art 
technologies from the participating NMSs, harmonising them in order to create a consistent view of the 
weather across the European airspace. This requires the implementation of standards for a unified 
processing of the data generated by the national MET observation systems, definition of common 
protocols for verification of the existing forecast services, and the development of composite techniques 
to improve the reliability of the forecast. 

3.2 In order to deliver a consistent MET picture, WP11.02 aims to combine the high-
capability information output from several NMSs. For example, to forecast convection, a high-resolution 
numerical modelling capability needs to be employed and these are presently limited in their geographical 
domain. Therefore, in order to provide a consistent and harmonised forecast of convection over Europe, 
the outputs from the various high-resolution numerical models currently employed in Europe, are being 
inter-calibrated and output parameters of interest to aviation are combined.  

3.3 The MET prototypes to be developed in the SESAR programme will have a standardised 
output for European ATM solutions. This will be achieved through the harmonisation of MET 
information from national MET providers, over the European domain. 

3.4 By creating such a harmonised dataset or enabling a system whereby a common weather 
view can be identified, all ATM users can use MET services or information that is consistent in both time 
and space. 

3.5 WP11.02 is specifically designing a harmonised approach for the following MET 
products across the European territory: 

 Radar Composites 

Function: This function provides harmonized processing of the EU weather radars  
Input: Raw data from the radars of the European network 
Output: Harmonized 2D & 3D composites of reflectivity at the regional scale. 

 Nowcasting of Convection 

Function: This function harmonizes very short term forecast (nowcasting) of 
convection in the overlap regions of the diverse production domains. 

Input: Nowcasting information from sub-regional production domains 
Output: Seamless composite of nowcasting of convection at the regional scale 

 Super-Ensemble Mesoscale Forecast of Convection  

Function: This function harmonizes statistics of ensemble short term forecast of 
convection at the regional scale in the overlap regions of the diverse production 
domains. 

Input: Ensemble forecast of convection from sub-regional production domains 
Output: Seamless composite of ensemble and probabilistic forecast of convection at 

the regional scale. 



MET/14-IP/28 
CAeM-15/INF. 28
 

- 4 -

 Observation and Forecast of Icing Conditions 

Function: This function harmonizes diagnostics of icing conditions 
Input: Observation and high resolution forecast of icing conditions from sub-regional 

production domains 
Output: Seamless observation and forecast of icing conditions at the regional scale. 

 Observation and forecast of clear air turbulence (CAT) 

Function: This function harmonizes diagnostics of CAT 
Input: Observations and high resolution forecast of CAT from sub-regional 

production domains 
Output: Seamless observation and forecast of CAT at the regional scale 

 MET support to the impact of winter conditions at airports  

Function: This function harmonizes observation and forecast of winter conditions in 
support of impact assessment at airports. 

Input: Observations and forecast of winter conditions from local production domains. 

 MET support to prediction across Europe of Network capacity reduction due to 
weather 

Function: This function harmonizes ensemble forecasts of weather hazards at the 
regional scale. 

Input: Ensemble forecasts of weather hazards from regional production domains. 
Output: Seamless ensemble forecast of weather hazards at the regional scale 

 MET support to 4D Trajectory calculation 

Function: This function harmonizes ensemble forecasts of atmospheric state 
parameters and weather hazards at the regional scale tailored to prediction of the 
4D trajectory. 

Input: Ensemble forecasts of weather hazards from regional production domains. 
Output: Seamless ensemble forecast of atmospheric state parameters and weather 

hazards at the regional scale tailored to prediction of the 4D trajectory. 

4. MET IN EUROPE; INTEGRATED INTO ATM OPERATIONS 

4.1 The SESAR WP11.02 aims to increase awareness and instigate cooperation between 
operational ATM development projects, and meteorology. In this way, MET becomes an integral 
component of the “new” ATM systems and processes, rather than being a standalone information source, 
open to varying interpretation and action by stakeholders. 

4.2 MET information will be translated into aviation products for full integration in user 
applications. The proposed dynamic integration of MET information in ATM is expected to provide 
timely MET information to enable real-time identification, increased predictability and deployment of 
operationally effective ATM solutions to accommodate changing conditions as well as facilitate tactical, 
pre-tactical and strategic decision making, such as the avoidance of hazardous MET conditions. Next to 
this, the dedicated MET information will also be dynamically available to support 4D trajectory 
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operations and flow operations from planning phases through to execution phase and post operational 
analysis. 

4.3 The experiences of WP11.02 have to date been mixed in terms of effectively integrating 
MET into these ATM processes. This is primarily because it is proving challenging to encourage 
operational projects in the Programme to incorporate MET. However, notable areas of integration are 
moving forward in the following domains: 

 4D trajectory planning/management 
 network operations planning 
 winter weather at airports 
 time based separation 
 separation in en-route and TMA 

 
and demonstration activities are ongoing which utilise “new” MET products into ATM and flight 
planning operations, including in-flight weather briefings. 

4.4 In addition, the scope of MET integration being planned in the next phase of SESAR is 
notable. In the planned SESAR20202 Programme, MET is being included in operational project mandates 
from the outset, ensuring that each (relevant) project has meteorology at its core. 

5. MET IN EUROPE; DELIVERY AND ACCESS 

5.1 Interoperable MET information exchange is completed through the SESAR 4DWxCube, 
as the MET interface to the SWIM. The SESAR 4DWxCube will be built using service oriented 
architecture (SOA) principles, and will integrate services and applications running on disparate platforms 
using common standards (e.g. HTTP, XML etc.).  

5.2 The SOA concept applied facilitates data exchange as well as interactions in support of 
an outcome (e.g. the underpinning of decision support tool and systems). Services will be designed to be 
well defined, self-contained and where possible they will not depend on the state of other services. 
Standards and specifications developed and used by the 4DWxCube will be layered on top of core 
services provided by the SWIM Infrastructure. All in full cooperation with the SWIM-related activities in 
the SESAR Programme. 

6. ACTION BY THE MEETING 

6.1 The meeting is invited to note the information contained in this paper. 

 
 

— — — — — — — —

                                                      
2 SESAR2020 is the name chosen for the foreseen European Union R&D Programme for ATM as successor for SESAR that ends 

in 2016 but still subject for approval by the European Council and Parliament. 
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APPENDIX 
 

SESAR WP11.02 PROJECT/ACTIVITIES STRUCTURE 
 
 

WP11.02 is divided into 3 main projects: 
 P11.02.00 Management & Coordination; 
 P11.02.01 Requirements for MET Information; 
 P11.02.02 MET Information Systems Development, Verification & Validation. 

 

The P11.02.00 Management & Coordination project includes activities to:  
 Coordinate and manage the work of the consortium;  
 Project monitoring and reporting, and;  
 Represent the interests of the EUMETNET consortium within the SESAR programme. 

 

The P11.02.01 Requirements for MET Information project includes activities to:  
 Raise awareness within the SESAR programme of current and future MET service capabilities, 

with an emphasis on creating new applications for MET technology within ATM;  
 Consolidate existing MET related ATM requirements from SESAR stakeholders (both operational 

and system), and;  
 Publish a set of reports explaining MET capabilities in the fields of (a) probability forecasting (b) 

convective weather (c) real-time observing and nowcasting. These will be used to further enhance 
the user understanding of these topics and how they can be practically applied in an operational 
ATM environment. 

 

The P11.02.02 MET Information Systems Development, Verification & Validation project includes 
activities to:  

 Develop the MET infrastructure to meet the requirements of ATM. This work is designed 
specifically for the enhancement of aviation services, interoperable and are coordinated projects 
which result in pan-European solutions. They include observational as well as forecast solutions;  

 Utilise the MET capability development work to design bespoke services (or prototypes) which 
integrate MET information with other types of ATM data to create a product which meets a 
specific ATM requirement; 

 Make all MET information available via SWIM. A 4DWxCube will be designed and validated 
which allows for users to intelligently search and access the most appropriate MET information 
for their specific application, and; 

 Validate the new MET prototypes in an ATM environment 
 
 
 
 
 
 

— END — 




