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FMP-Met
METEOROLOGICAL UNCERTAINTY MANAGEMENT FOR FLOW MANAGEMENT
POSITIONS

This Data Management Plan is part of a project that has received funding from the SESAR Joint Undertaking under grant
agreement No 885919 under European Union’s Horizon 2020 research and innovation programme.

Abstract
In this document the Data Management Plan (DMP) of the FMP-Met project is presented. Its target
audience is the SESAR Joint Undertaking and the consortium members. This plan is intended to
describe the data management life cycle for all datasets to be collected, processed or generated by
the project. The data management policy is based on making the data Findable, Accessible,
Interoperable and Reusable (FAIR data management scheme). Since the FMP-Met project will not
generate any research data, the focus of the DMP is on the use of pre-existing research data. In
particular, the DMP addresses the data needed to validate the results presented in the scientific
publications produced within the project.
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1 Introduction1
In this document, the Data Management Plan (DMP) of the project entitled ‘Meteorological
Uncertainty Management for Flow Management Positions — FMP-Met’ is presented. This plan
elaborates further the initial version of the DMP presented in the Grant Agreement (GA) [1] (Section
2.2.3 of Annex 1 – Part B). The DMP is primarily intended for the SJU and the consortium members
participating in the project (USE, AEMET, ACG, CCL, LiU, MetSol, PLUS, UC3M, ZFOT).
According to the Guidelines on FAIR Data Management in H2020 [2], the Data Management Plan (DMP)
is intended to describe the data management life cycle for all datasets to be collected, processed or
generated by the project. The DMP should address, at least, the data needed to validate the results
presented in scientific publications, including information on:






the handling of research data during and after the end of the project,
what data will be collected, processed and/or generated,
what methodology and standards will be applied,
whether data will be shared /made open access, and
how data will be curated and preserved (including after the end of the project).

The FMP-Met project does not participate in the extended Open Research Data Pilot; however, the
delivery of a DMP was foreseen in the Grant Agreement on a voluntary basis, because a DMP is a key
element of good data management, and implementing a good data management is considered to be
a research best practice.
This DMP describes a data management policy based on making the research data Findable, Accessible,
Interoperable and Reusable (FAIR data management scheme) in order to enhance knowledge
discovery and innovation, and subsequent data and knowledge integration and reuse. Furthermore,
the data management policy is consistent with exploitation and Intellectual Property Rights
requirements, as stated in the Consortium Agreement [3].
The data handled in the FMP-Met project can be in principle classified into two different categories:
research data generated within the project and research data used within the project. According to
this classification, this document is organized as follows. A short explanation on generated research
data is included in Section 2, whereas the used research data is described in Section 3. Some provisions
for updating the DMP during the FMP-Met project life cycle are given in Section 4. The input data used
in the project will be collected and identified in the Appendix, which will be updated accordingly.

1

The opinions expressed herein reflect the author’s view only. Under no circumstances shall the SESAR Joint
Undertaking be responsible for any use that may be made of the information contained herein.
6

D8.4 DATA MANAGEMENT PLAN

1.1 Acronyms and Terminology
Acronym

Description

AIRAC

Aeronautical Information Regulation And Control

ANSP

Air Navigation Service Provider

ATM

Air Traffic Management

BADA

Base of Aircraft Data

DMP

Data Management Plan

DWD

Deutscher Wetterdienst

ECMWF

European Centre for Medium-Range Weather Forecasts

EPS

Ensemble Prediction System

FAIR

Findable, Accessible, Interoperable and Reusable

FMP

Flow Management Position

GA

Grant Agreement

ICAO

International Civil Aviation Organization

MARS

Meteorological Archive and Retrieval System

MET

Meteorology

SAF

Satellite Application Facility

SESAR

Single European Sky ATM Research Programme

SJU

SESAR Joint Undertaking

WP

Work Package

1.2 FMP-Met Consortium
Acronym

Description

USE

Universidad de Sevilla

AEMET

Agencia Estatal de Meteorología

ACG

Austro Control GmbH

CCL

Croatia Control Limited

LiU

Linköping University

MetSol

MeteoSolutions GmbH

PLUS

Paris-Lodron Universität Salzburg

UC3M

Universidad Carlos III de Madrid

ZFOT

University of Zagreb
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2 Generation of Research Data
The FMP-Met project will not generate any research data, but it will develop methodologies to provide
probabilistic predictions of sector demand, sector complexity, and sector capacity reduction under
convective weather for a forecasting horizon of 8 hours. In fact, the expected outcome of the project
is the development of a methodology to provide Flow Management Positions (FMP) with an intuitive
and interpretable probabilistic assessment of the impact of convective weather on the traffic, up to 8
hours in advance, to allow better-informed decision making, hence improving the decision-making
process in traffic flow management under convective weather.
Additionally, a methodology to generate a probabilistic nowcast for convective weather will be
developed in this project. This development is required in order to have the appropriate probabilistic
MET input to obtain the traffic predictions mentioned above.
Accordingly, open access to research data is not required in FMP-Met (as stated in Article 29.3 of the
GA [1]).
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3 Use of Research Data
The FMP-Met project will make use of the following pre-existing research data:
a) Meteorological (MET) data (provided by MET Offices)
 Ensemble Prediction Systems (EPS)
 Nowcast data
b) Aircraft model data (provided by EUROCONTROL)
c) Air traffic data (provided by EUROCONTROL)
d) Airspace data (provided by Austro Control and Croatia Control)

3.1 Data Description
Data used (EPS, Nowcast, aircraft model, air traffic and airspace) constitute the input to the project, as
they are needed to define the methodologies described in Section 2.

EPS data
Ensemble Prediction Systems are short-range forecasts which provide probabilistic convective weather
predictions. An EPS is a collection of typically 10 to 50 weather forecasts (referred to as members) with
a common valid time, which can be obtained using different Numerical Weather Prediction models
based on time-lagged, multi-model, multi-initial conditions and/or stochastic physics approaches. The
EPS provides a set of deterministic forecasts and, from them, the probabilistic information is derived.
From EPS we will obtain the uncertainty of wind and temperature fields and also the uncertainty in the
location of convective areas, which are areas where the necessary conditions for having convective
activity are met. The wind and temperature fields are directly extracted from the EPS. In contrast, the
convective weather intensity must be derived from a set of atmospheric variables provided by the
members of the EPS (like instability indices, convective available potential energy, convective
precipitation, and lightning flash density).
Two kinds of EPS will be used in FMP-Met, with a lead time of 1 to 8 hours:



global EPS from the European Centre for Medium-Range Weather Forecasts [4], ECMWF-EPS,
which has 50 members, for big areas,
two different limited-area high-resolution EPSs for smaller areas:
o COSMO-D2 (20 members) – from DWD (Deutscher Wetterdienst),
o gSREPS (20 members) – from AEMET.

The ECMWF-EPS will be retrieved from the MARS (Meteorological Archive and Retrieval System) [5]
database. The data will be downloaded as files in GRIB format which contain meteorological
parameters on a regular latitude-longitude grid for the desired forecast times. The data will be
extracted from the model grid to cover only the desired analysis region in time and space for the flights
to be examined. The region to be extracted is defined by the minimum and maximum of
latitude/longitude and the pressure level where the flights will take place.
9
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The COSMO-D2 EPS will be provided by DWD or Fraunhofer IEE. Depending on the dates of the use
cases there are two options: Historic data may be provided by DWD if not older than 15 months from
the day of data base retrieval. This is free of charge. Older data can be provided by Fraunhofer IEE.
Here a provision fee is due. Unfortunately, they cannot provide humidity which affects the calculation
of the convection parameter (Totals-Totals-Index).
The data is provided in GRIB format. We will use all available model runs (00, 03, 06, 09, 12, 15, 18, 21
UTC), forecast times up to 8 hours (with outputs every hour), a horizontal resolution of 0.02º x 0.02º
in a rotated grid, with the complete model coverage. Similarly, the data from gSREPS will be provided
by AEMET, with the same format, resolution and forecast times, covering the area around the Iberian
Peninsula.

Nowcast data
Nowcast systems work on the regional scale and provide forecasts of convective weather with a lead
time of up to 1 hour. The information consists mainly of forecasts of the area with embedded
convective cells, and, for the individual cells, their positions, extents, strengths, and cloud heights.
The probabilistic nowcast to be developed in this project must provide a set of possible convective
weather situations, which will be used to derive the uncertainty of the individual convective cells. This
ensemble nowcast will have 15 members. The methodology used will be based on radar and satellite
observations. For the European area the following data sources will be used:



OPERA radar composites from EUMETNET (instantaneous surface rain rate),
satellite data from EUMETSAT (convective rainfall intensity and cloud top height).

In addition to the ensemble of convective cells, we will use deterministic forecasts of top cloud heights
derived from the cloud top height satellite product.
The OPERA radar composites will be retrieved from Odyssey [6], the OPERA Data Centre, that
generates and archives composite products from raw single site radar data using common preprocessing and compositing algorithms. The data is obtained in HDF5 format, with Lambert azimuthal
equal-area projection and a time resolution of 15 minutes.
The satellite products will be provided by AEMET. They are obtained after processing the raw Meteosat
Second Generation data using the software and algorithms developed by the EUMETNET SAF (Satellite
Application Facility) project [7]. The data is in HDF5 format, with Geostationary Satellite View
projection and a time resolution of 15 minutes.

Aircraft model data
The aircraft model data will be retrieved from the Base of Aircraft Data (BADA), from EUROCONTROL
[8]. The main application of BADA is trajectory simulation and prediction. Although detailed data on
aircraft performance is confidential and commercially sensitive, BADA transforms it so that aircraft
models can be made available to a wide audience. BADA is made of two components: The model
specifications, which provide the theoretical fundaments used to calculate aircraft performance
parameters, and the datasets containing the aircraft-specific coefficients necessary to perform
calculations, which includes:
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Aircraft operating parameters.
Aerodynamic model.
Fuel consumption model.
Available thrust model.

The use of BADA-4 (the version we intend to use in FMP-Met) is regulated through a license agreement
which stipulates the terms and conditions of use based on the contractual constraints EUROCONTROL
is committed to with its data providers. The provision of access is subject to EUROCONTROL’s approval.
The agreement and its conditions are accessible through the BADA Users Interface. The agreement
does not include any constraint regarding the publication of results from these data. UC3M (the only
partner to use BADA4 in FMP-Met) has already requested access to BADA 4 data.

Air traffic data
Historical air traffic data will be retrieved from EUROCONTROL’s service R&D Data Archive, available
on the OneSky Online extranet. This service is offered by Statfor [9]. The traffic datasets cover historical
commercial flights in four fixed, sample months (March, June, September and December) of specific
years (from 2015 onwards). The data are released with a delay of two years. Flight data is filtered to
include flights of ICAO flight types ‘S’ (scheduled) and ‘N’ (non-scheduled flight), excluding ICAO types
General aviation, Military and Other.
For each flight, two trajectories are accessible: the trajectory computed from the last filed flight plan,
and the actually flown trajectory. Each trajectory is given as a sequence of points including latitude,
longitude, flight level, and time. The trajectory computed from the last filed flight plan is generated by
Network Manager’s Air Traffic Flow Management systems from the flight plans submitted by airlines
and other aircraft operators to the Network Manager. The actual flown trajectory includes some
updates from radar observation of the flight’s path.
According to the Terms and Conditions of the R&D Data Archive service, the datasets are available only
for research and development porpuses. Access to these datasets has been granted to USE.

Airspace data
The airspace data comprise a description of the airspace organization (geographical, operational and
procedural), and basic civil aviation structure data (routes and significant points). In particular, it
includes:





Geometry of the traffic volumes (lateral and vertical boundaries).
Nominal monitoring values of the traffic volumes.
Entry and exit points to each traffic volume, and route structure inside the traffic volume.
Available sector configurations and opening schemes.

This information will be provided by the ANSPs participating in the project, Austro Control and Croatia
Control. Each ANSP will provide the data corresponding to its airspace (Austria and Croatia,
respectively).
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3.2 FAIR data management scheme
Making data findable
In order to make the data used in the project identifiable and locatable, unique identifiers must be
defined. In particular, the following is proposed:


EPS and nowcast datasets will be identified by a string containing the following attributes:
name, issuing office, date, delivery time, time step, coverage area, spatial grid resolution,
barometric altitude, and variable name.



Datasets from BADA will be identified by the aircraft code and the BADA version.



Historical traffic datasets retrieved from R&D Data Archive will be identified by the common
airspace entered by the flights (Austrian or Croatian flight information regions, LOVVFIR or
LDZOFIR, respectively) and the time window they enter this airspace.



Datasets for airspace data will be identified by the airspace to which they correspond (LOVVFIR
or LDZOFIR) and the Aeronautical Information Regulation And Control (AIRAC) cycle for which
they are effective.

Making data accessible
Each dataset used in the FMP-Met project is obtained from a pre-existing data base, whose access is
restricted to registered users. Some FMP-Met project partners have been granted access to those data
bases, but they have accepted terms and conditions of use including non-disclosure clauses. Therefore,
the datasets cannot be made openly available or shared. However, obtaining access for this databases
is not difficult (at least for researchers in ATM community), and therefore there is good data
accessibility.

Making data interoperable
To facilitate interoperability of the data used, standard vocabulary from ATM and MET disciplines will
be used throughout the project. No uncommon nor project specific ontologies or vocabularies will be
generated. Moreover, interoperability is supported by the use of common data formats (HDF5,
netCDF, GRIB, JSON).

Making data reusable
There are no restrictions in data re-use by third parties, other than the fact that these third parties
must have granted access to the aforementioned pre-existing data bases.

3.3 Data storage
To store all the data used in the project, a private space in the FMP-Met website will be created, where
all the unique identifiers will be collected.
12
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4 Updating the Data Management Plan
Following the Guidelines on FAIR Data Management in H2020 [2], updates in the DMP are foreseen as
new input data are used in the project. This does not exclude the possibility of updating the DMP
whenever unexpected significant changes arise. The DMP will be updated in time with the periodic
reviews of the project (intermediate and final reviews). Hence, the timetable for DMP review can be
summarized as follows:

Table 6.1. DMP Updating Timetable

Updating cause

Due date

Include data used in WP4

T0+15 (31/07/2021)

Include data used in WP5, WP6 and WP7

T0+24 (30/04/2022)

Updates
The input research data used in the project will be collected and identified in the Appendix, according
to the timetable given above.
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Appendix
In this Appendix the input data used in the project will be identified: data used in WPs 4, 5, 6 and 7,
with reference to the corresponding deliverables.

Input data used in WP4
To be completed. Deadline T0+15 (31/07/2021).

Input data used in WP5
To be completed. Deadline T0+24 (30/04/2022).

Input data used in WP6
To be completed. Deadline T0+24 (30/04/2022).

Input data used in WP7
To be completed. Deadline T0+24 (30/04/2022).
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