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1. Technical Description
1.1 Overall purpose of the application
Atmospheric particles coming from various sources such as in desert dust, biomass burning emissions
or volcanic ashes can cause significant problems in aviation such as rerouting due to poor visibility,
disturbance in airport operations, massive canceling of scheduled fights and mechanical problems
such as erosion, corrosion or abrasion (engine flame out in flight).
Remember the Eyjafjallajökull eruption in Iceland in April 2011, for which the estimated costs linked
to the disturbances caused by this unprecedented event were considerable. In six days, eruption
damaged over 90 aircrafts after flying through volcanic ash plumes, proceeded to the cancellation of
67 000 flights across Europe affecting 5.5 million passengers, associated to a loss of €1.3 billion to the
airline industry worldwide with a severe impact to industry depending on air-freighted imports and
exports.
More recently, as shown in news from October 16th, 2017: “flight from Spain forced to make
emergency landing in UK due to storm Ophelia and Sahara dust, as it headed towards Manchester
Airport. The flight problem was believed to be caused by dust getting into aircraft engines - after skies
across the country took on an orange color caused by a combination of Storm Ophelia, dust from the
Sahara and debris from wildfires burning in northern Spain and Portugal. The same day another flight
declared an emergency as it landed at Liverpool Airport, and returned to Liverpool for the same
reason.”
Copernicus Atmosphere Monitoring Services (CAMS) are the Copernicus Services dedicated to
atmosphere monitoring and offer new information with new opportunities for new services closer to
the market. Those services cover various aspects of atmosphere monitoring: air pollutant impacts
applied to civil aviation sector appears to be one of more relevant and most promising in terms of
economic impact.
Our solution led by Capgemini Technology Services in collaboration with INERIS and the Barcelona
Supercomputing Center will promote the use of Copernicus Atmospheric Monitoring Services (CAMS)
products in the purpose of improving the aircraft maintenance via the related impact of particles on
aircraft during flights and on parking. This service shall provide indicators to help airlines companies
and manufacturers saving cost with a precise monitoring of the plane exposure to harmful particles
and subsequently allowing them to optimize their aircraft maintenance plan.
The objective of our innovative application is to enable the provision of past and future relevant
information about aircraft exposure, especially for given flight tracks or since the last maintenance
date. The application will assess indicators such as the (1) corrosive exposure of the aircraft elements
(2) clogging and abrasive impact on hardware functionalities. Indicators are impacted by
environmental conditions related to volcanic eruptions, biomass burning, sand and dust storms and
ground air pollution. Three past events of interest will feed the system in order to showcase to
stakeholders and users panel the trustable added value of such a service during the market approach.
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The concept of our solution, AsSISt standing for Aircraft Support & Maintenance Services, is based
upon two levels of services available:
●

●

Park AsSISt includes the corrosive
effect to which aircraft is exposed
when on ground and over period
between two flights. This service uses
CAMS regional concentration data for
airplane exposure within Europe and,
CAMS global concentration data for
airport outside Europe. In addition, temperature and relative humidity data provided with
CAMS products will be used.
En-route AsSISt includes the abrasive and clogging effects of particles all along a flight track
on an aircraft and cumulated since the last aircraft maintenance. This service uses CAMS
global particles mixing ratio data.

The application is devoted to target users so far identified such as airlines, and aircraft manufacturers
and suppliers. Stakeholders are air traffic network managers, European Air Navigation Services
Providers. According to Viera et al, 2016 Maintenance, Repair and Overhaul (MRO) in the aeronautical
industry is a complex process that has strict and precise requirements defined by airworthiness
authorities. Billions of dollars are spent by airlines every year to comply with such requirements, which
represent a significant portion of their total operational costs. Despite the extensive market and
process knowledge, MRO service is a world relatively unexplored by Aircraft Original Equipment
Manufacturers (OEMs), such as Airbus, Boeing, Bombardier, Embraer, Gulfstream and others.

1.2

Products used

CAMS products used
For the proposed services two types of CAMS data will be mainly employed: the CAMS global and
Regional CAMS data, both including the CAMS fire emissions. These data will be complemented by a
set from the Barcelona Supercomputing Center (BSC). The spatial and temporal coverage makes CAMS
global usable for medium and long haul flight, even if the spatial resolution of the regional products is
more optimal for take-off and landing phase (so over Europe).
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Parameter name

CAMS data global
parameter

Regional /Global
CAMS scale

Availability for AsSISt
Service

Sulphur dioxide concentration

so2

Global / Regional

park

Black carbon concentration

aer_bc

Global

en route

Sea salt concentration

aer_ss

Global

en route

Mineral dust concentration

aer_dust

Global

en route

Sulphates concentration

aer_so4

Global

en route

Organic biogenic concentration

aer_org

Global

en route

Relative Humidity

r

Global

park

Temperature

t

Global

park

Other input data
The proposed service will also integrate the forecast products from the NMMB-MONARCH model 1
from Barcelona Supercomputing Center (BSC). It contains advanced physics, chemistry and aerosol
packages, and has the unique ability to be configured as a global model or as a very high-resolution
regional model (up to 1km). Physical processes include dry deposition, gravitational settling, wet
deposition (including rainout and washout in and below the clouds), and radiative interaction allowing
feedbacks between dust and the atmosphere. For the regional operational run covering Northern
Africa, the Middle East and Europe, the NMMB-MONARCH model provides 72-hours desert dust
forecasts (on 3-hourly basis) with a horizontal resolution of ~ 10 km. For the global operational run,
the NMMB-MONARCH model provides 120-hours desert dust and sea-salt forecasts (on 3-hourly basis)
with a horizontal resolution of ~ 100 km. Currently, the NMMB-MONARCH regional model provides
mineral dust forecast for the SDS-WAS Regional Center2 of the WMO, where it is combined with other
dust model forecasts from collaborating institutions and evaluated in near-real time. The model also
runs operationally at the Barcelona Dust Forecast Center3 with a horizontal resolution of 10 km for the
same region. At the global scale, the model contributes to the International Cooperative for Aerosol
Prediction (ICAP) Multi Model Ensemble4 providing dust and sea-salt compounds.

Sea salt and dust concentrations & accumulated deposition
External and relevant regional data are provided by BSC as presented in the table below. Sea salt
concentration in kg/m3, dust load in kg/m2. They are instantaneous. Dry and wet deposition are in
kg/m2 in accumulated period of 3 hours.

1

http://www.bsc.es/ess/bsc-dust-daily-forecast
https://sds-was.aemet.es/
3
http://dust.aemet.es/
4
https://www.nrlmry.navy.mil/aerosol/icap.1135.php
2
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Parameter name

BSC data parameter

Availability for AsSISt Service

Sea salt concentration

aer_ss

en route

Mineral dust concentration

aer_dust

en route

Sea salt (dry and wet) deposition

ss_dep

park

Flight and aircraft related information
To showcase AsSISt version to pilot users, the system will process external input data like flight track
and aircraft behavior during use cases period. The external data are synthetically created from open
source real-time data5 in order to produce a look like historical flight tracks ensemble including onground stays between two flights and since a simulated last maintenance date.

1.3 Outline technical design including information flow
In this section, the different outputs are presented outlining the technical design including the
treatment of the information flow. To achieve the relevant information related to the framework of
the current application, we shall provide the following indicators: 1) Particles corrosive impact on
aircraft 2) Particles abrasive and clogging impact on aircraft

Particles Corrosive impact
If particles impact hot surface of the aircraft such (combustor walls, turbine blades), they might form
a glass deposit with rough surface which may lead to a rapid loss of performance and potential risk
during takeoff and landing phases by disturbing the flow fields. This deposit may also lead to thermal
corrosion of a component of the engine or of electronic devices by blocking cooling holes. In order to
evaluate the corrosive effect to which aircraft has been exposed between two flights within parking
stays, the scaling of the atmospheric corrosive impact according to ISO 9223 (1992) will be followed:
●

●

5

The time of wetness (TOW), that refers to the period of time during which the atmospheric
conditions are favorable for the formation of a surface layer of moisture on a plane. The
standard is the time period during which the relative humidity is higher than 80% and the
temperature is above 0 degrees Celsius (units are hours per year (hours/year)).
The TOW information will be completed by the SO2 and airborne salinity information and
converted to environmental classes with regard to corrosive effect.

SO2 Concentration
µg/m3

Cl- deposit rate mg/m2.d

Category

TOW h/year

ᵧ1; P0; C0

≤10

≤12

≤3

ᵧ 2; P1; C1

10-250

12-40

3-60

ᵧ 3; P2; C2

250-2500

40-90

60-300

www.flightaware.com
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●

ᵧ 4; P3; C3

2500-5500

ᵧ5

>5500

90-250

300-1500

Then using iso 9223 cross-tabulation of these estimated corrosivity categories, the ISO 9223
short term corrosion rates (g m-2 year-1 ) will be given for materials that compose the plane
following the table hereafter:

Category

Corrosivity

Steel

Zinc

Copper

Aluminum

C1

Very Low

CR ≤ 10

CR ≤ 0.7

CR ≤ 0.9

negligible

C2

Low

10 < CR ≤ 200

0.7 < CR ≤ 5

0.9 < CR ≤ 5

CR ≤ 0.6

C3

Medium

200 < CR ≤ 400

5 < CR ≤ 15

5 < CR ≤ 12

0.6 < CR ≤ 2

C4

High

400 < CR ≤ 650

15 < CR ≤ 30

12 < CR ≤ 25

2 < CR ≤ 5

C5

Very high

650 < CR

30 < CR

25 < CR

5 < CR

The corrosion will be given per aircraft as a range of values with regards to the time spent on ground
or as a cumulated version along a period for all parking stays.

Particles abrasive and clogging impact
Particles impact and bounce on cold areas of the engine (fan or propeller blades) causing surface
damages and gap size augmentation leading to gas flow deterioration and gradual loss of performance
of the engine. Damages are also caused at the external surface of the aircraft. With regard to the
abrasive impact, the glass deposit on hot parts of the engine can significantly disturb the airflow, even
leading to in flight engine flame out.
In this section, CAMS (black carbon, sea salt, mineral dust, sulphates, organic biogenic) concentrations
shall be employed. Some parameters are available as mixing ratio field and need to be converted into
concentration expressed in g.m-3 using the formula recommended by ECMWF6. The temperature and
pressure will come from the chosen Model Level following table indicated by ECMWF7. With respect
to maintenance impact, the aircraft vulnerability is taken as a proportion to the air breathing flow
magnitude and particles concentration. Following ROMATSA project (Eurocontrol funded, 2011) the
air breathing flow could be summarized as following:

6

Formula ρx=αxpRT Where ρx is concentration of a chemical species, αx is mass mixing ratio, p and T are ambient
pressure and temperature and R is the specific gas constant (for dry air 287.058 J/(kg·K) ).
7

https://www.ecmwf.int/en/forecasts/documentation-and-support/60-model-levels
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Type

air breathing order of
magnitude (MAGhardware)

Impact on hardware

High flow non-filtered air breathing

1000 m3/s

turbine engines

Directly exposed to airflow

100 m3/s

windshield , empennage, body and wing

Low flow non-filtered air-breathing

0.01 m3/s

Static-sensor, computer, electrical engines

These values will be employed as default values; but they will be modifiable in the application to
enable adaptation to user target aircraft type. To obtain the quantity of accumulated particles
(Qaccumulatedharware) in kg per hardware type, the following calculation will be applied:
•
•

For a parameter taken individually:
=

∗

For all parameters per hardware:
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1.4 Use cases presentation
To demonstrate the capability of the service and promote its functionalities to bring valuable
information to optimize of aircraft maintenance, uses cases events have been selected. The analysis
of these periods will bring materials to show in practice the usefulness of the service and present to
the customers how they can use the service and what they can expect from the service. To promote
the system and show how it works, several significant recent and past events have been chosen as
relevant for our application and some of them for causing air traffic problems. Three periods will be
analysed with various characteristics:
1) A period of one year was selected as a use case to compute the aircraft exposition to
atmospheric particles over a long period. The year 2015 was chosen because it also included
several severe events with high concentrations of pollutants due to dust outbreaks (over
Middle East with impact on air traffic), extensive wildfires over Canada and South East Asia8
and pollution episode9 over western and Central Europe with a dust contribution coming from
Sahara (March, 2015).
2) The effects of the Bardarbunga volcano10 located in Iceland whose emissions occurred in 2014
will also be analysed. This event was responsible for significant concentrations of SO2 over
Europe contributing to high PM concentrations at the surface for several days. The interest of

8

http://atmosphere.copernicus.eu/news-and-media/news/copernicus-cams-tracks-south-eastasia%E2%80%99s-fires
9
www.gmes-atmosphere.eu/news/aq_mar17
10
http://www.gmes-atmosphere.eu/news/bardarbunga
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this episode will be related to aircraft expositions to SO2 at the surface and in altitude and to
significant PM surface concentrations.
3) A focus will be on a recent situation11 responsible for a flight issue related to aircraft in-flight
exposure to Portuguese and Spanish fire emissions combined to high dust concentrations. It
was during a flight connecting Alicante (SP) to Manchester (UK) and led to an emergency
landing on October 16th, 2017.
As already mentioned in section1.2, flight tracks and last maintenance date in the focused areas over
the uses cases period are synthetically created from an open source database. In order to showcase
the added value of the service, the most relevant flight tracks shall be selected to consider those
crossing the identified plume events. For each of the use cases, we plan to construct several aircraft
behaviors with different parking locations and different flight tracks and also for different airplane
categories. Then the outcomes of the study will be the integrated indicators (corrosive, abrasive and
clogging) along the period (year or several days) for the aircraft considered taking into account its
activities (between flights and park). Such use cases will draw how the customer can use the features
of the application. Even if based on past events, a specific attention will be bear upon the use of the
CAMS product in forecast mode to emphasize the potential of the application for crisis/emergency
management and support to decision making in such situation. That’s also an important marketable
skill of the service. The result of this part will contribute to the communication materials to promote
attractively the application.

1.5 Dissemination methods
For a successful completion of the trial market phase, the team has chosen to disseminate the
application based upon the uses cases presented in the previous section. First, at the end of the
development phase, a panel of pilot users will test the prototype. During a 1 day-workshop organised
at Capgemini premises, a panel of pilot users will be invited to validate and test the prototype of
service on the uses cases. The pilot user’s panel encompasses stakeholders and potential users of the
service who are considered as the experts users such as airlines and aircraft manufacturers including
suppliers. Thus, comments and feedbacks are essential to frame an exploitation strategy for extensive
use of the application during the
next phase.
Figure introduces a first approach of
ASSIST service key screen for pilot
users. This dash board represents a
typical output that can be achieved.
The definitive visuals displays will be
created and animated under Phase 1
in order to be tested by the panel of
pilot users at M6. Immediately after
phase 1, the market trial phase will
be conduct with a series of meetings
with potential users already
identified. Thus, additional users
and potential clients meetings shall be organized according to the Users Uptake plan to maximize the
impact. The AsSISt application will be presented during CAMS events (User Day, General Assembly,…)

11

http://atmosphere.copernicus.eu/news-and-media/news/saharan-dust-and-smoke-over-france-and-uk
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Moreover, particular attention will be paid to Aviation Week Network’s MRO12 focused series of
conferences and exhibitions as event series dedicated to the aviation maintenance industry for the
upcoming 2018-2019.

1.6 References and Background
•
•
•
•
•
•
•
•

ISO 9223, 1992. Corrosion of metals and alloys, Corrosivity of atmospheres, Classification,
ISO, Geneve, Switzerland, pp. 14, 1992.
ROMATSA Project Volcanic Ash Safety, Eurocontrol, Bucharest University, 2011, ICAO IVATF,
11-15 July 2011.
Dust Impact on Aviation at 6th International Workshop on Sand, Dust Storms and associated
dust falls, Hellenic Air Force Academy, Athens, July 2011.
Copernicus Brief Issue 18, Ash Cloud, September 2013.
Maintenance, Repair and Overhaul (MRO) Fundamentals and Strategies: an aeronautical
industry overview, Viera et al, International Journal of Computer Applications, February
2016.
MRO Forecast and Market Trends, at 12th Maintenance Cost Conference, ICF International,
September, 2016.
The Global Airline Industry: the Market, Market Analysis 2017-2023 Trends, Xerfi Global,
August 2017.
Europe Maintenance, Repair and Overhaull (MRO) Distribution Market Analysis,
Research&Market, October 2017.

2 Business Case
The concept of the AsSISt Service is based upon two main services described hereafter:

Park AsSISt: In this module of service, the atmospheric corrosive effect to which a specific aircraft has
been exposed between two flights within an airport plane park is evaluated. The expected outputs for
the Park AsSISt service are:
●
●

Corrosion impact through a range of value per metal type, given in g. m-2, to enable the users
to estimate areas affected by atmospheric corrosion.
The cumulated atmospheric corrosive effect, in g. m-2, since the provided last maintenance
date of the concerned aircraft.

En-route AsSISt: In this module of service, the abrasive and clogging effect to which a specific aircraft
has been exposed along its flight track is evaluated. The expected outputs for En-route AsSISt service
are:
● A quantity of accumulated contaminant will be given in kg to enable the users to evaluate if
functionalities and/or hardware are potentially exposed to risk of failures.
● The cumulated abrasive or clogging effect, in kg, since the provided last maintenance date of
the concerned aircraft.
It is important to note that each indicators available such as corrosive, abrasive and clogging effects
are calculated to assess the need for maintenance of a single aircraft -covering an data set of flight
tracks past and future- and a statistical analysis of specific air corridors to determine which one that
would request more frequent maintenance for airlines.

12

http://events.aviationweek.com/current/Public/Enter.aspx
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2.1 Target Audience for the application
The target audiences for the application encompass airlines companies and aircraft manufacturers
and suppliers. Sections below described the panorama of the main audiences.
Market research on airlines:
The world’s largest commercial airlines are mostly
formerly
state-owned
national
carriers
headquartered in developed nations. Thanks in part
to consolidation, legacy carriers such as American,
Lufthansa and Air France have kept their lead in the
industry despite nearly three decades of market
liberalisation (beginning in the 1990s), which has led
to the creation of new competitors. The coming-ofage of budget carriers and Gulf airlines, in particular,
marked a new era for commercial aviation, with
various new entrants (e.g. Ryanair) reaching top
positions in the passenger market. The key players of
the target audience are three major alliances
dominating the market. According to Xerfi Global (August 2017), illustration below shows the leading
global airline alliances and their respective member airlines in 2017 and represent the target audience
to be approached during the trial to market phase.
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In 2015, according to CAPA13 aviation
analysis report on the movements within
the airline, airport, retail, MRO sectors, the
current commercial air transport fleet
consists of over 27 000 aircraft and was
distributed into different types of aircraft,
as seen in the Figure below and mainly
over North America market (31%), Europe
(25%) and emerging market in Asia Pacific
(27%).

Market research on aircraft manufacturers
Airlines rely on a variety of suppliers from fuel producers to aircraft makers. Within our framework,
we orientate our service to aircraft suppliers including:
1. Supply of aircraft and engines by aircraft manufacturers and aircraft lessors.
2. Supply of maintenance, repair and overhaul (MRO) services by specialized MRO companies,
aircraft manufacturers and other airlines.
The aeronautics industry develops and manufactures civil and military aircrafts, helicopters, drones,
aero-engines and other systems and equipment. There are five major manufacturers of civil transport
aircraft: Airbus, Boeing and Tupoloev mainly manufacturer the wide-body and narrow-body jet
airliners, while Bombardier and Embraer concentrate on regional airlines.
Lessors are increasingly gaining traction as aircraft suppliers where leased aircraft are estimated to
account for roughly a third of the total aircraft fleet in operation today. Leading aircraft lessors used
to be primarily based in the US and Europe. However, five of the top ten aircraft lessors by size of fleet
now hail from Asia, namely: HNA Group, SMBC, CDB Leasing, BOC Aviation, and ICBC. With the
exception of SMBC, these groups are all headquartered in China.
According to the recent analysis from Research and Market14 on MRO
Distribution Market Analysis issued in October 2017, MRO distributors
offer various services, such as the delivery of pure parts, service
execution coordination, and comprehensive planning. These industry
players perform the additional responsibilities that include coordination
of multiple parts & service categories and undertaking responsibilities for
equipment provided by them. Distributors of these type of highly
integrated MRO products & services take responsibility for
manufacturers’ inventory management, existing customer relationship
management, and operations personnel & implement IT solutions to
monitor the flow of MRO services and products.
The machinery and equipment was the second largest end-use segment
in 2016 and is expected to grow at a Compound Annual Growth Rate

13

https://centreforaviation.com/

14

Europe Maintenance, Repair and Overhaul (MRO) Distribution Market Analysis:
https://www.researchandmarkets.com/research/65vjp3/europe
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(CAGR) of around 3% from 2017 to 2025. The equipment used in the European manufacturing sectors
have become older with average age reaching historical high. Hence, manufacturers spending on
equipment maintenance & repair services is anticipated to increase significantly compared to the
other segments. These two segments are estimated to remain in the high penetration and high growth
quadrant. Key findings from the report suggests that External MRO distribution services are expected
to be the fastest growing sourcing or service segment
MRO distributors apart from supply of equipment also offer services such as installation & repair,
inventory management services. The distributor network has a few association bodies in the region
such as the EPTDA (European Power Transmission Distribution Association) is an alliance of over 400
independent distributors across the Europe. Kron-CIS Gmbh, Wolseley, Wurth Group, Vogel
Autohouse GMBH, F.W. Web Company, IPH Group and Hans-Albert Färber GMBH are few of the major
distributors in the MRO industry.
Public stakeholders involved similar initiatives
1. Since the 1980's, a network of Volcanic Ash Advisory Centers (VAACs) has been supporting
civil aviation by coordinating and disseminating information about potentially dangerous
atmospheric ash clouds. Today, there are nine VAACs around the world, each focusing on a
particular geographical region, including one managed by Météo France.
2. One of the final recommendations from ICAO (International Civil Aviation Organization) IVATF
(International Volcanic Ash Task Force) is to encourage national and international space based
earth observation programs to achieve an improved information.
3. The European Crisis Visualisation Interactive Tool for Air Traffic Management (EVITA15) has
been developed by EUROCONTROL to become the principal communications channel for
airlines operating in Europe during major crisis situations.
4. The European SESAR 202016 programme on the air traffic management aims to modernize
infrastructure and raise efficiency by optimizing capacity.
5. Then, ELVIRA17 developed by French ANSP (DSNA) is a multi-purpose tool, proposing
visualisation and analysis of trajectories.
All of these initiatives might benefit from AsSISt application either in their roadmap to digitalization
aviation and integrate AsSIt as a complementary product within existing tools or use AsSISt as a service
for instance. The definition of AsSISt as a product or a service to be delivered shall be carried out
during the Market Trial phase according to the User Uptake Plan and Exploitation Strategy.
A synergy between Copernicus and Galileo might be conceivable, since the European Satellite Service
Provider18 (ESSP) has expressed its support and interest on the development of such an application.
Indeed, ESSP, funded by the European Union and managed through the European Global Navigation
Satellite Systems Agency (GSA), has a clear mandate to help foster the use of satellite navigation within
Europe and particularly in the domain of aviation with among others the development of services
devoted to the sector. ESSP stakeholders are the seven European Air Navigation Services Providers
(ANSP). ESSP has manifested its interest through a support letter (see in Annex). Event ESSP’s interest

15

http://www.eurocontrol.int/articles/evita-operational-crisis-tool-european-aviation
http://www.sesarju.eu/
17
http://dsnaservices.com/elvira-belgocontrol-chooses-the-complete-suite-to-manage-safety-andenvironment/#
18
www.essp-sas.eu
16
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remains in Space Weather predictions, ESSP expect that AsSISt might be of interest for its stakeholders
and for its future services.
Air traffic Network Managers from Eurocontrol and some of European ANSP have been contacted
during the proposal preparation. EUROCONTROL, European ANSP and VAAC manager by Météo
France are interested to follow the progress of our proposed project, at this stage it would be too early
for them to issue a formal statement of interest from their side. The team came up with the actions
to keep EUROCONTROL and European ANSP informed on the main outcomes along the execution of
the contract if granted. However, a direct benefit from AsSISt might be to be integrated in their actual
tool as an additional and complementary product to their current features. This shall be explored
during the Phase 2 of the contract.
The customer base which is a relatively broad number of potential customer in the actual market to
adress, includes small and medium enterprises which offer service of aircraft maintenance, such as
NAVBLUE19 or 2moro20, and as well large industrials such as Dassault Aviation, Daher, Safran,
Latecoere among others. These latter and some of the Airlines companies (Air France, KLM) involved
in the main major alliance are already Capgemini direct customers. The advantage of the team is that
Capgemini has already commercial relationships with the customer base, accelerating the market trial
approach and consequently support the time to market.

2.2 Existing Market
According to the Global Airline Industry Market (Xerfi Global, August 2017), the competitive
environment is Airlines’ main suppliers include aircraft manufacturers, airports and airline-related
service providers. In the aircraft market, airlines face an oligopolistic market shaped by the AirbusBoeing duopoly. While aircraft manufacturers, particularly those from large emerging countries
(COMAC from China, Embraer from Brazil, UAC from Russia, etc.) have signaled their ambition to break
the duopoly, especially in the strategic single-aisle aircraft segment, they are unlikely to disrupt the
status quo in the short-term. In the context of accelerating fleet expansion strategies, Airbus and
Boeing will continue to leverage their know-how and production leadership.
At the same time, as mentioned before, aircraft leasing (by lessors and fractional ownership providers)
has become an important part of the global aviation supply chain. The business model of aircraft
leasing companies consists of acquiring aircraft at competitive prices and leasing them to airline
customers over long periods of time. Leasing is attractive to airlines for several reasons: financial
flexibility (it does not involve large upfront payments), shorter delivery lead times, and fleet flexibility
After a quick study of the existing market, current operations of maintenance of each aircraft are
based upon the following information:
●
●

●
●
19

Service bulletins, manuals, and catalogs provided by aircraft manufacturers;
Regulations and airworthiness directives from Federal Aviation Administration (FAA, USA): As
an example, for in-depth information on aircraft corrosion as well as the steps to be followed
for the aircraft maintenance, refer to the FAA Advisory Circular21 (AC) 43-4A on Corrosion
Control for Aircraft.
Advisory circulars from Aviation National Service Providers
Aircraft, engine and propeller specifications.

20

www.navblue.aero
https://2moro.com

21

FAA Advisory Circular (AC) 1991, Corrosion Control for Aircraft. Number 43 4A, 25 July.
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●

In addition, BSC supports Rockwell Collins related service integrating their regional sand storm
forecast information into the company’s ARINCDirectSM flight planning tools, enabling
business aviation operators to improve safety and on-time performance in Southern Europe,
the Middle East and North Africa. This on-going collaboration in an operational mode might
allow to include Rockwell Collins in the customer base as well.

As proposed in AsSISt, information on exposition to corrosion, abrasion and clogging will support to
build an improved maintenance system for aircraft. Considering that the added value of the service
proposed is to offer to users the information including data collected along the flight track
atmospheric particles concentrations composing volcanic ashes, biomass burning emission, dust and
sand storms, thus the main differentiators of the service are:
•
•
•

To propose to the user to activate the option to retrieve indicators for a specific aircraft (past
or a future flight track (forecast mode), or for an ensemble of flight tracks.
To offer indicators optimizing maintenance and repair overhaul services taking into account
any disturbance of the environment, enabling the monitoring in near real time.
From outputs of the service, users are then in position to set up measures to optimize the
maintenance plan, saving from unexpected repair costs.

In our application, key business drivers identified are:
●
●

●
●

Complete and innovative service via a user friendly interface to facilitate the customer’s
adoption and increase the conversion rate from free users to paying users.
New features might be regularly integrated and combined with a scalable and flexible
technical solution. This shall support the easy adaptation to customers’ needs to activate the
virality
Excellent Marketing due to powerful sales forces from prime contractor
Ongoing client support to be deployed at regional level market: The UK, Germany and France
are Europe’s biggest air markets. Brazil, the largest and most populous country, is Latin
America’s air travel hub. The USA dominates the North American (and the global) air
passenger market and China is, by far, Asia-Pacific’s busiest airline market. Despite rapid
growth, air traffic in Africa is still underdeveloped and UAE and Turkey are both regional and
international hubs.

2.4Commercial Strategy & Economic model
Aircraft replacement is a crucial issue for Airlines in the expansion
strategy. According to ICF International report 2015, air transport
maintenance repair overhaul demand was greater than US$ 64
billion. The demand mainly focus on engines (40%), components
(22%), line (17%), then airframe and modifications for respectively
14% and 7 %. One interesting feature, shown in the Figure, is that
Asia Pacific is now equivalent to North America and Europe in terms
of regional demand. This amplifies the expected economics returns
on investments and commercial sustainability of the application
beyond the duration of the contract.
The combination of strong air travel and the need to replace ageing
aircraft will drive fleet growth at 3,4% annually to reach foreseen 37 900 aircraft in 2025. Higher fleet

15

growth are expected regionally in Africa, Middle East, Asia Pacific and Latin America with a rate about
5%. Thus, the global MRO market is expected to grow by 4,1% per annum to US$ 96 billions, as
indicated by ICF International Forecast in 2015.
Over the next decade, China and Asia Pacific region will drive
absolute MRO spend growth with a difference in MRO spend
from 2015 to 2025 in percent change of 93 % for China and
71 % for Asia Pacific, associated to respectively US$ 7.9
billions and US$ 6.4 billions spent. The MRO Distribution
Market - report from Research and Market, issued in
October 2017, indicates that the MRO distribution market is
anticipated to reach US$ 96 billion by 2025. The requisite of
MRO distributors in the region is expected to increase owing
to substantial product and service requirements from a wide
variety of end-use industries in the region. This indicates
that a positive trend is expected for the potential market for
our application.
During the phase of the preparation of this document, the time to market has been estimated through
preliminary assessment of existing demand and exchanges with target audiences. Overall, the
resulting calendar for the launch of the application appears to be realistic and corresponds to actual
issue considering the actual news and issues raised by main players.
The business model for the application should be a mean of translating the value proposition into the
potential for rapid revenue growth. The business model is not necessarily static, and might evolves as
the service is adopted by user’s community. Having saying that, the business model as it has been
designed so far, describes the methods that the team will use to generate revenue. It would be either
selling services or product, charging eventually subscription fees according the chosen option. The
business model should be a section of the business plan, the latter shall be much more detailed and
present the strategies that will be used to implement the model, the resources needed including
people, and has detailed projections of the hoped for results from implementing the model. The
Business plan will be defined under the second phase of the project execution (Work Package WP2.2).
Within the context of the project, the commercial strategy to be conducted would be the following:
the team will promote the application developed for the uses cases to showcase the added value of
the solution to the identified key players and customers. A business model diagnostic will be
performed for each user willing to further engage. This step shall encompasses the analyze of the
relevancy of the solution with actual client’s needs and the positioning of existing tools if any. A
possible integration in current tool is possible. Thus, the translation into a business strategy will be
achieved through the definition and the adoption of a business model option designed for specific
user. This approach shall be conducted in an iterative mode with a monthly updated users uptake.
The business model options might be adjusted according the outcomes from the WP1 Task 1.3
deliverable and all along the WP2 execution. With regard to the economic return on investment, it is
important to specify that at this stage, the team is not in position to propose a well-defined business
model as it shall depend on client needs and demand. During the phase of trial to market, interviews,
meetings shall be carried out in order to adjust the business model options to real and concrete
market.
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The success and the sustainability of an economic model stands in:
●

●

●

Stimulating the engagement of users: Early adopters, to be on boarded since the workshop
to be held at the end of the WP1 are willing to pay for the premium service. Then, virality can
be a good lever for increasing value for a free use. This shall be done through the knowledge
of user’s profiles: understand and try to increase the value of your users, whether they are
free or paid.
Fostering multi channels communication: social network will be largely use for communication
on the service. Furthermore, to ensure sustainability, the collection of feedback and
comments from pilot users, early adopters, potential users will be launched via an emailing
campaign to customer database.
Contributing to support to decision makers in emergency situation management: a specific
attention will be bear upon the use of the CAMS product in forecast mode to emphasize the
potential which is also an important marketable skill of the service.

●

Innovation should be the backbone of our application in terms of data access and data extract.
Scalability and flexibility of the software are key enablers to set up the application either on
machine, private or public cloud at the client’s convenience.

●

Beyond the service contract, various configuration for operating the service or for integrating
the application as a product might be considered. That shall be deeper explored and analysed
during the market trial phase. As the focus of the team is not to act as service operator but
rather as integrator of solution, one of the possibility is that a future user of the service
become the service operator offering the service as a new one or integrating the product onto
its actual operational platform (for instance Safran or Airbus Customer Service after
preliminary discussions). This issue shall be fully addressed during the execution of the
contract where the option of product or service would be determined according to the client’s
expectations.
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For describing the AsSISt service, we use the well-known Canvas Business Model. Through this visual
chart, elements composing the AsSISt value proposition are presented at a first approach as well as
the, infrastructure, customers, and finances.
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2.5 Risks Assessment
In terms of technological and scientific developments, there is no major risk associated. Research
aspects have been already solved by previous projects (see references section) and the team is very
well-experienced. For the same reason, the team does not identify risks related to the skills and
competences to deliver on time the AsSIST in its version at M6, a high quality software application.
The main risks related to the sustainability of AsSISt is the uncertainty on the end-users’ willingness to
pay for new innovated services/products and match with a business model options when the go to
market will be done. Therefore, two factors will encourage them to be involved in a commercialization
strategy is the time to market and the saving costs compared to the more traditional monitoring
services. Coordination and support from European Air traffic Manager and European Aviation Network
Services Providers would be highly appreciated to maximize the outreach, the adoption and the
sustainability of such an application. The same analysis holds for users who wish to develop a similar
commercial activity. The main risk is that they could not find any substantial benefits in buying AsSISt
for developing and proposing products of better quality than CAMS. Several reasons could be invoked:
either because they are able to develop or improve CAMS post-processing by themselves or because
they consider the added-value is limited for their customers. The market study should provide valuable
inputs to assess the sustainability of the products for this kind of target end-users.

2.6 Potential for expansion or replication of the application
The team foresees no technical reason for which the service would not be appropriate for other
geographical area. Dissemination of the service towards stakeholders seems rather natural provided
that the economic model we will propose is well suited.
Potential evolutions of the service might to provide indicators and information relative to aircraft and
airport as a way to choose also the best airport for long-term plane park. The information related to
the plane in-flight exposure to pollutant can also be a useful for activating an airborne treatment to
limit exposure of passengers and member crew to bad indoor air quality. In the future, CAMS service
evolution could provide new products that may strengthen this service, like exposition of the
passengers and member crew to UV, cosmic ray. For all kind of aircraft mentioned above, AsSISt service
can develop application more adapted to aircraft market to provide added value associated to the sale
of aircraft. In terms of potential of expansion, according to its report on Air transportation, Statista
shows the key figures for air transportation worldwide and in particular the projection for the 20162036 period in terms of size of aircraft fleets by region worldwide. This figures presents a significant
increase in the fleets units until 2036 and so a
higher demand for optimized maintenance might
be expected.
Within the first deployment of this service we
focus on airplane for commercial flights, but the
information might be reproduced to others
sectors and might also have interest for private
plane, military plane, helicopter. We can also plan
to derive the computation for drone exposure.
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3 Quality of resources to be deployed
3.1 Description of Resources
Table 1: HR Profiles for Capgemini
Title

Broad description of work
in relation to Service

List of personnel
who fit the profile
and whose CVs are
submitted with
tender
Frederic Levent

Project
manager

Leader of WP0

Scientific

WP1 co-leader

Flore Mounier

Senior
Developer

WP1 co-leader

Nicolas Estival

Developer

WP1

TBD

Business case
coordinator

WP2

Carine Saüt

Qualifications

Effort /
engagement in
months

PhD in Digital Signal Processing,
MBA, Program Manager,
Experience in the field >20 yrs

PhD in Climate Science, Data
Scientist and Spatial imagery
expert with > 12 years of
experience
Master Degree in Information
Technology, consultant and
engagement manager with > 8
years of experience
Software Developer with > 2
years of experience
PhD in Atmospheric Chemistry,
Business developer,
Development of downstream
application, with > 12 years of
experience

1.7

0.85

1.15
1.16

Table 1: HR Profiles for INERIS
Title

Broad description of work
in relation to Service

Scientific

WP1 and WP2

List of personnel
who fit the profile
and whose CVs are
submitted with
tender
Dr. Frédérik Meleux

Qualifications

Effort / engagement
in months

PhD in Atmospheric
Chemistry, and
Strong experience in air
quality modelling (>10 years)

0,55

Table 1: HR Profiles for BSC
BSC

Broad description of
work in relation to
Service

List of personnel who
fit the profile and
whose CVs are
submitted with
tender

Qualifications

Effort / engagement in
months

Scientific

WP1

Dr. Albert Soret

PhD in Environmental Engineering,
Earth System Services Group
Leader. Experience in atmospheric
composition modelling >10 yrs

1

20

3.2 CV’s of Key Personnel
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22

23

24

25

26

27

28

29

30

31
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4 Management and implementation plan
4.1 Introduction
Capgemini will ensure the Management and the implementation of the project. The team proposes a
rather simple management structure with respect to the size of the project. Management activities
will be gathered in a specific work package (WP0). The related activities include interface with the
Client, ECMWF, management of the subcontractors and of Capgemini experts, annual and quarterly
reporting on the project progress (according to the rules set by ECMWF) and on financial issues,
analysis of the key performance indicators (see below) and risks management. All project
documentation (deliverables, reports, presentations, management and reporting material) will be
elaborated according to templates provided by ECMWF and compliant with ECMWF graphic chart.

Figure - Work bread down structure

Sub-contractors on boarded in the project are:
● INERIS represented by Dr. Frédérik Meleux
● Barcelona Supercomputing Center represented by Dr. Albert Soret
Subcontractors contribute as data providers of the service developed. They shall also be participating
into the WP1 under the user uptake strategy and WP2 for the Business plan consolidation due to their
proven track records and references in providing similar services as described hereafter. Capgemini
will follow tasks carried out by subcontractors through at least monthly meetings (teleconferences)
and as many exchanges (teleconference, mails) as necessary to ensure high quality and on time
contributions to final deliverables. It is worth noting that both subcontractors are active players in
current CAMS contracts.
Capgemini Technology Services is one of the world's foremost providers of consulting, technology,
outsourcing services and local professional services. Present in over 40 countries with almost 180,000
people, the company offers a panel of integrated services that combines top-of-the-range technology
with deep sector expertise and will bring the necessary trustworthiness in terms of project
management in complement to their technical knowledge. Located in Toulouse, Capgemini Air Traffic
Management and Space Unit operates since 30 years in the Aeronautical and Space sectors in all areas
on the ground segment such as Earth Observation, Global Satellite Navigation, Search & Rescue,
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Scientific Mission, Satellite Operations (Ground, Aboard, Mission). As a leading provider of IT and data
services, Capgemini has the expertise and experience in delivering big data and data analytics projects.
Capgemini has strong skills about software development and downstream application, in particular in
Agriculture and Forest management sectors. It encompasses all kind of software: data processing
chains, mission-critical systems and “Digital Customer Experience” websites for collaborative systems,
portals, social networks, mobiles applications.
INERIS provides technical Assistance on air pollution issues and legislation to the French ministry in
charge of the environment for about 20 years and it is the coordinator and a major contributor to the
national reference laboratory (Laboratoire Central de surveillance de la qualité de l’air). So INERIS gets
a serious and valuable experience of needs and economic issues regarding air quality management
strategies. INERIS is very active in the CAMS services, coordinating CAMS_50, CAMS_71 and
CAMS_95h. It means that INERIS experts will have a privileged access to CAMS products and more
than other companies, an excellent overview of their strengths and weaknesses. They will also have
facilities to use them for developing new applications (knowing well the files structures and formats,
the way to get them) which will avoid loss of time in the development phase. All people involved in
the user case development are high level profiles to guarantee reactivity and efficiency during the
limited period of the project.
The Barcelona Supercomputing Center - Centro Nacional de Supercomputación (BSC), created in
2005, has the mission to research, develop and manage information technology in order to facilitate
scientific progress. At the BSC, more than 500 people from 40 different countries perform and
facilitate research into Computer Sciences, Life Sciences, Earth Sciences and Computational
Applications in Science and Engineering. The Earth Sciences Department of the BSC (ES-BSC) was
established with the objective of carrying out research in Earth system modelling. The ES-BSC mission
is performing research on and developing methods for environmental forecasting, with a particular
focus on the atmosphere-ocean-biosphere system. This includes managing and transferring
technology to support the main societal challenges through the use of models and data applications
in HPC and Big data infrastructures. It also includes the dissemination of real-time air quality and
climate information based on its research expertise in collaboration with the Spanish authorities and
the World Meteorological Organisation (WMO). Over the years, the department has been active in
numerous European Projects including, in FP7 and H2020 not only as partner but also as coordinator.
ES-BSC is also currently involved in two CAMS services (CAMS_81 and CAMS_84) and COPERNICUS
services, coordinating one of them (QA4SEAS). ES-BSC facilitates technology transfer of state-of-theart research, for instance, ES-BSC provides sand storm forecast to Rockwell Collins to incorporate the
forecast into its flight planning tools.
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4.2 Organigram

Work Package Task

Entities

Key
Personnel

Contribution

WP0

all

Capgemini

F.Levent

Management and implementation activities

WP1

WP1.1

Capgemini

N.Estival

Software Design and global architecture
definition

WP1.2

Capgemini

N.Estival

Iterative development of the software
implementation

INERIS

F.Meleux

Data Provider

BSC

A.Soret

Data Provider

Capgemini

F.Mounier

Scientific Design and implementation of
software

INERIS

F.Meleux

Contribution to user uptake strategy

BSC

A.Soret

Contribution to user uptake strategy

Capgemini

C.Saüt

Communication and Dissemination Strategy

Ineris

F.Meleux

Participation and presentation of the
application at CAMS events and others (In
kind contribution) and contribution to
Business plan elaboration

Capgemini

C.Saüt

Final Market Analysis & Business plan
elaboration and application operation
beyond the contract phase

WP1.3

WP2

WP2.1

WP2.2

Figure 2 - Project Contributors
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4.3 Gantt chart and PERT chart
The scheme below describes the Gantt chart of the project which is rather simple and linear in its
development. There is no strong interdependence between the tasks which should develop over the
whole period except from WP2.1 and WP2.2 which shall be conducted in continuous interaction. A
Pert Chart is also proposed to figure out how the various tasks are organized and coordinated. The
management tool implemented to achieve this project are the milestones and deliverables and
monthly meetings, with ECMWF, and internal meetings at the team level. It is planned to organise at
least one meeting per month (teleconferences may be organised) with all project members.

Figure - GANTT Chart

Figure - PERT Chart
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4.4 Summary of Work packages and Deliverables
Table 3: Summary of Work packages and Deliverables
Work package

Deliverable Reference

Total WP2 Effort

Effort in personmonths
0.3
0.2
0.3
0.15
0.15
0.2
0.05
0.05
0.3
1.7
0.5
0.35
0.3
0.3
0.2
0.5
0.7
0.5
3.35
0.2
0.15
0.05
0.3
0.3
0.3
0.25
1.5

WP0 (Management)

D0.1.1
D0.1.2
D0.1.3
D0.1.4
D0.1.5
D0.1.6
D0.1.7
D0.1.8
D0.1.9

TOTAL

6.55

Total WP0 Effort
WP1 Design and Development

Total WP1 Effort
WP2 Market trial

D1.1.1
D1.2.1
D1.2.2
D1.2.3
D1.2.4
D1.2.5
D1.2.6
D1.2.7
D2.1.1
D2.1.2
D2.1.3
D2.1.4
D2.2.1
D2.2.2
D2.2.3
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4.5Work package description
Table 4: Template for work package description
Work package #

WP0

Work package title

Management and coordination activities

Participants (person
months)

Capgemini (1,7)

Other main direct
cost elements

Management meetings

Start/End date

M1/M18

Main objectives: Management of the project, including reporting to ECMWF, link wink ECMWF, with

partners.

Description of activities

Task 0.1: Reporting Activities:
Project meetings: Four main meetings will be organized:
● Kick-off meeting (M1),
● WP1 Closure meeting (M6) including the CCB (Change Control Board to baseline the scope
definition for WP2,
● Intermediate meeting (M15)
● Closure meeting (M18),
In parallel, monthly progress teleconferences shall be organized with subcontractors.
Task 0.2 Periodic Reports: Periodic reports are quarterly and annual, final reports and implementation
plans for next year, including proposed Activities, Deliverables and Milestones.
Link with ECMWF: Monthly teleconferences in coordination with other current CAMS activities if
relevant. Project reviews/ payment milestones with ECMWF to be held every quarter (to be
discussed).
Task 0.3: Implementation Plan Definition and Tracking. All activities related to project management
(scope definition, schedule initialization, progress monitoring, key performance indicators analysis, risk
management, weekly and monthly consortium progress meetings…).
Task 0.4: Auditors Letter

Contractual Obligations Deliverables
#

Responsible

Nature

Title

Due

D0.1.0

Capgemini

Report

Kick-Off Meeting Minutes

M1

D0.1.1_Q2_2
Capgemini
018

Report

Quarterly
progress
reports
Q2_2018 including uptated KPIs April 20th, 2018
(list, targets)
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D0.1.1_Q3_2
Capgemini
018

Report

Quarterly
progress
reports
Q3_2018 including uptated KPIs July 20th, 2018
(list, targets)

D0.1.1_Q4_2
Capgemini
018

Report

Quarterly
progress
reports
October
Q4_2018 including uptated KPIs
2018
(list, targets)

D0.1.1_Q1_2
Capgemini
019

Report

Quarterly
progress
reports
January
Q1_2019 including uptated KPIs
2019
(list, targets)

D0.1.1_Q2_2
Capgemini
019

Report

Quarterly
progress
reports
Q2_2019 including uptated KPIs April 20th, 2019
(list, targets)

D0.1.1_Q3_2
Capgemini
019

Report

Quarterly
progress
reports
Q3_2019 including uptated KPIs July 20th, 2019
(list, targets)

D0.1.2_2018

Report

Annual Implementation Report February
2018
2019

28th,
1st,

Capgemini

20th,

20th,

D0.1.3

Capgemini

Report

October
Final Report 2019 (60 days after 2019
end of contract)

D0.1.4_2017

Capgemini

Report

Preliminary financial information January
2017
2018

15th,

D0.1.4_2018

Capgemini

Report

Preliminary financial information January
2018
2019

15th,

D0.1.5_2018

Capgemini

Report

Draft implementation plan 2019

D0.1.5_2018

Capgemini

Report

Finalised
2019

D0.1.6_2019

Capgemini

Report

Draft implementation plan 2019

February
2019

D0.1.6_2019

Capgemini

Report

Final implementation plan 2019

July 31st , 2019

D0.1.7_2018

Capgemini

Report

Copy of Capgemini contractor’s
general statement and audit June 20th, 2018
report 2018

D0.1.7_2019

Capgemini

Report

Copy of Capgemini contractor’s
general statement and audit June 20th, 2019
report 2019

D0.1.8_2018

Capgemini

Report

Letter from auditor to CAMS December 15th,
contract 2018
2018

D0.1.8_2019

Capgemini

Report

Letter from auditor to CAMS
June 30th , 2019
contract 2019

D0.1.9

Capgemini

Report

th
Risk Analysis and Contingency June 30 , 2018

implementation

February
2018

plan October
2018

28th,
31st,
28th,
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Plan

Milestones
#

Responsible

Title

Means of verification

Due

M0.1.1

Capgemini

Kick-off Meeting

Kick-off Meeting Minutes

M1

M0.1.2

Capgemini

Project review meetings with
ECMWF
/
Payment Minutes of meeting
Milestone

M6

M0.1.3

Capgemini

Project review meetings with
ECMWF
/
Payment Minutes of meeting
Milestone

M12

M0.1.4

Capgemini

Project review meetings with
ECMWF
/
Payment Minutes of meeting
Milestone

M18
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Work package #

WP1

Work package title

Design and development

Participants (person
months)

Capgemini (2,15) INERIS (0,2) BSC (1)

Other main direct
cost elements

workshop organization at M6

Start/End date

M1/M6

Main objectives: To complete Software Design and Implementation and to elaborate User documentation
Description of activities
This WP is broken down into 3 main tasks that will be conducted sequentially: design, implementation and
finally the promotion. The iterative scheme presented before will mainly be applied on the Task 1.2. During
this task, users will be able to test and provide feedback on the ongoing development. More details are
provided below.
Task 1.1: Software Design M1-M2
This task focuses on:
●
●

Gathering of use cases presented in the document, and collected from users’ expectations
Designing of the final software architecture, internal memory structures, software interfaces, with a
particular attention of the input format used to describe flight tracks, the storage of useful
intermediate data from CAMS servers and output formats for the final users, software architecture
with a client/server approach, and the Web based user interface.
During this phase, the list of required functions that will be hosted by our developed software will be
confirmed. As much as possible, for the server’s side where computations will be performed, our objective is
to use common formats for inputs, intermediate and final products, in other words netCDF format, handled
when possible directly with CDO software. For the particular case of flight tracks we suppose that users will
already have a unique file format which is sufficiently generic (coordinates and datation) not to require the
development of heavy conversion functions.
As part of our primary analysis, the designed software will be at least composed of:
●

A Web Client with a 2D map view to visualize the flight track and 2D maps for the computed indicators,
and tooltips with detailed values in the points of the trajectories;
● An account users management function able to identify paying users;
● A menu to select a flight track or an aircraft and choose which indicator to compute; For the version
to be delivered at the end of Phase 1, an ensemble of synthetic historical flight tracks from open
source data base shall be used to match use cases periods.
● For paying users, the possibility to select a specific date including forecasted outputs and to export
values all along the flight
● A Web Server that retrieves CAMS Datasets from CAMS server on demand, and processes it only to
keep the needed parameters (around airports and along the track).
The software design and global architecture is reviewed at end of M1 (D1.1.1).
Task 1.2: Software Implementation M2-M6
Capgemini is in charge of the software development according to the design reviewed at end of M1. As
anticipated at the design level, the computation of the CAMS data processing functions will be performed using
CDO toolbox. Capgemini has already a solid experience of netCDF file handling and archiving. If needed, some
additional pieces of code may be implemented in Python using the simple syntax based on matrix
computations (as in Matlab) with numpy and scipy packages.
For the Web components of the software, we will use REST oriented applications and MapServer for the map
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visualization to create a thin client that relies on the server resources to perform most of its actions.
During the development phase, the application will be hosted on a test machine at Capgemini. The software
will be developed using Docker technology so as to deploy it easily on the future exploitation platform.
For the iterative development we plan to release an update of the software each month (D1.2.1 to D1.2.5). In
the end of M6 a User Manual (D1.2.6) will be provided with the final version of the software and present
information about uses cases and interfaces (I/0 and user). Important note: the software version delivered

at the end of WP1 in open source version, and will be restricted to synthetic flight tracks use. The
software version adjusted to potential clients, during WP2, shall enable real airlines flight track data
base as inputs and statistical analysis.
Task 1.3: User’s uptake M5 M6
The objective of this task is to ensure and to foster the user’s uptake of AsSISt. The success factors of this task
relies on 1) ensuring that the all users can easily use the application 2) creating a consistent environment
favorable for the sustainability of the services designed in the previous tasks 3) maximizing the use and value
of the services for end users 4) Increasing synergies between similar activities to support both reuse, users
engagement avoiding user’s fatigue. Users’ views might be integrated to the development of the prototype
keeping the floor open for future development as promising ways forwards. User’s views are summarized in
the monthly updates of WP2 user uptake to learn about the operational context and possibilities. Each
subcontractor also communicates and keeps continuous dialogue with potential. At M6, a high visibility
workshop to be organized by the tenderer will present the final stage of the AsSISt application. The team has
a strong experience in such event to secure and accelerate complex projects with critical business challenges.
The focus of added value is the priority along with bringing incremental innovation to shorten time to market
and thus ensure maturity. The aim will be to provide a description of the developed services with hand-on
session for users and tutorials. The workshop will involve audience from our target sector on top of key players
sector to ensure the user empowerment. It may be organized standalone or jointly with CAMS event. Strategy
on communication and users uptake will be outcomes from this event and will be the concrete base for the
elaboration of the business model outcome as expected under Task 2 deliverables.

Deliverables
#

Responsible

Nature

Title

D1.1.1

Capgemini

Document

Software Design
Architecture

D1.2.1

Capgemini

Code

Source code of the software, iteration 1 M2

D1.2.2

Capgemini

Code

Source code of the software, iteration 2 M3

D1.2.3

Capgemini

Code

Source code of the software, iteration 3 M4

D1.2.4

Capgemini

Code

Source code of the software, iteration 4 M5

D1.2.5

Capgemini

Code

Source code of the software, final
M6
version

D1.2.6

Capgemini

Document User Manual

D1.2.7

Capgemini

Report

Communication
strategy

Due
and

Application

M1

M6
and

user

uptake

M6

Milestones
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#

Responsible

Title

Means of verification

Due

M1.1.1

Capgemini

Review

Review of Design

M1

M1.2.1

Capgemini

Review

First iteration of development

M2

M1.2.2

Capgemini

Review

Second iteration of development

M3

M1.2.3

Capgemini

Review

Third iteration of development

M4

M1.2.4

Capgemini

Review

Fourth iteration of development

M5

M1.2.5

Capgemini

Software

Final version of software, synced with
M6
M0.1.2

M1.2.7

Capgemini

Report

User workshop organisation

M6
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Work package #

WP2

Work package title

Market Trial

Start/End date

M6/M18

Participants (person
Capgemini (1,15) INERIS (0,35)
months)
Other main direct
cost elements

Travels for client meetings, promotional material

Main objectives :
The objective of the WP2 is to conduct a market analysis and elaborate a consolidated business plan based
upon the outputs from WP1. The market trial phase encompasses the update of users uptake report and to
define the optimal conditions (regarding the products and economic aspects associated with their
dissemination) to develop future sustainable business.

Description of activities
In the view of assessing the generation and promotion of the application, we propose to set-up the trial market
phase around two aspects evolving simultaneously:
● Marketing strategy including the Communication and Dissemination strategy
● Business strategy targeting the Market Analysis and Business Plan
WP2.1 Communication and Dissemination M6-M18.
This task coordinates the dissemination and communication of the application and facilitates user
engagement. Key outputs from WP1 will form the basis for the preparation of activities and material.
Promotional material shall be produce such as roll-up and digital brochure to support presentation of the
application at CAMS events (CAMS user day, General Assembly). Relevant outcomes at “News” format shall
be shared with ECMWF to be published on CAMS web site. A 2-page document about the application will be
produced, providing detailed information on CAMS inputs, overview of key messages, target audiences. With
regard to the communication, a timely communication from project outcomes and milestones shall be ensured
for an increase visibility towards stakeholders and potential users. In parallel, an effective dissemination will
be conducted in order to boost the commercial exploitation strategy and market uptake.
To ensure an appropriate engagement of users, a series of face to face meetings shall be organized with
potential users to: 1) explain the idea of the application highlighting strengths and weaknesses of the proposed
tool; and 2) ensure their direct involvement in the prospective development of a version 2 based upon the
prototype delivered at the end of WP1. These tasks will directly benefit from the results of WP1 and in
particular from the uses cases dissemination that will contribute to the communication materials to promote
attractively the application. Preliminary communication have been maintained during the preparation phase
of the proposal with potential users and stakeholders. It includes:
●
●
●
●

Airbus Customer Service, Safran Nacelles, Dassault, Daher, Latecoere.
European ANSP: Swiss ANSP (SkyGuide), Holland ANSP (LVNL), Italian ANSP (ENAV), French
ANSP(DSNA),
European Satellite Service Provider (ESSP)
Air France Environnemental Services, and Météo France.

Then, to complete a customer data base, an emailing campaign might be launched. In addition, interviews,
stakeholder surveys, face to face meetings shall be further encouraged under this task. A list of stakeholders
and users, to be included in the 2-page document about the application, shall be created and updated in order
to create impact and build audience for all of our outreach activities. One of the aim of this task is also to
collect inputs and contributions by potential users and others stakeholders, written commitments to the
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further development of the application beyond the end of the contract. The iterative mode should be favored
in order to enable to maintain up to date the user engagement and uptake along this task execution as it
should feed inputs for WP2.2 task. The iterative mode shall be reflected by deliverables periodically update
and versioned.
WP2.2 Market Analysis and Business Plan M6-M18
This task shall explore the aspects that ensure the best exploitation of the application and business model
options to enhance innovation diffusion so that the impact of the application is addressed. The most suitable
business models to the commercial exploitation of the application will be investigated, considering at the same
time the inputs from outcomes from User Workshop at M6, and the outputs from WP2.1. The task aims to
study the current solutions on the market that appear as potential competitors. To identify such competitors,
interviews (phone, meeting) with potential clients will be set up to perform the benchmarking and positioning
analysis of our solution. A resulting business model options will be developed to ensure further
commercialization within the frame of a final exploitation strategy. The idea is to define who is the client, what
is proposed (product, service), who might commercialize the application and what will be sold (license,
indicators, subscription) and at what price. To foster the commercialization of the tool beyond the contract, a
draft version of commercialization agreement might be signed between the team and possible operator of the
service. In addition, by identifying possible synergies with other sectors, the marketability of the tool could be
maximized.

Deliverables
#

Responsible

Nature

Title

Due

D2.1.1 vi

Capgemini

Report

Monthly report about user uptake

Every month since
M7

D2.1.2

Capgemini

Report

2-page document about the application M7
(print and web version)

D2.1.3

Capgemini

Report

Presentation of the application at CAMS
TBD
events (CAMS user day, General
Assembly)

D2.1.4

Capgemini

Report

Promotional Material

M8

D2.2.1

Capgemini

Report

Final Market Analysis

M18

D2.2.2

Capgemini

Report

Market Analysis and business plan
report

M15

D2.2.3

Capgemini

Report

Final Report including updated of
Market Analysis and business plan
report

M18

#

Responsible

Title

Means of verification

Due

M2.1.1

Capgemini

Report

2-page document about the application M7

M2.1.2

Capgemini

Report

Final Market Analysis

M2.1.3

Capgemini

Report

Final report with presentation of Market
M18
Analysis and business plan

Milestones

M18
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4.6 Key Performance Indicators
KPI #

KPI Title

Performance Target
and Unit of Measure
Validation by pilot
users

Frequency of
Delivery
M6

KPI 1

Software
implemented
under WP1

KPI 2

Attendance of
events

Number of events
attended

monthly

KPI 3

Engagement of
users

2-3 users are
engaged

Every 6 months

KPI 4

Feedback from
workshops is
integrated to
future co-design

2 relevant feedback
are integrated

From M6 every
month

KPI 5

Business model
options are
proposed
operational
service
approved by
customer

1 business model is
created

yearly

1 customer is
engaged

M18

KPI 6

Explanations / Comments
During the wokshop at M6,
pilots users will provide their
feedback on how the
application well suited current
needs
In order to maximize the
promotion, the list of the
events to participate will be
included in the updated user’s
uptake.
Users uptake : Numbers of
users willing to early adopt the
application
To maximize the sustainability
of the application, further
development are encouraged
to be taken into account in the
user uptake plan
A business plan is proposed for
a client willing to use the
application
Business plan is accepted by
client

4.7 Risk management & SWOT analysis
SWOT Analysis

Positive (to achieve objective)

Negative (to achieve objective)

Strength: innovation, scalability,
integrated tool, low development
costs

Weakness business model nonadapted to clients

Opportunity:
Worldwide replication, Expansion
to military fleet, helicopters,
Perspective of exposition of the
passengers and member crew to
UV, cosmic ray

Threats time to market too early,
low engagement from users, low
added value versus return on
investment
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Table 6: Risk Register for each Work package
Risk Name
risk_01

Description
Delay on
deliverable and
milestones
achievements
(WP0)

1

risk_02

Likelihood

Impact
3

Response Strategy
Avoid: It will be necessary to closely
monitor the progress of the project.
A monthly meeting within the team
will be set up should allow to revise
the progress and related resources
whenever
required

Period
M1-M18

Information and
data not shared
effectively within
the team (WP1)

1

2

M1- M6

risk_03

delay on the
development of
the software
(WP1)

2

4

risk_04

Minimal user
engagement
(WP1, WP2)

3

3

risk_05

Users willingness
to pay for new
services/product
(WP2)

3

3

risk_06

Early time to
market (WP2)

3

3

Avoid: A section on Data
Management will be inserted in the
first Quarterly Implementation
Report, providing the instructions
of data sharing
Avoid: Research aspects have been
validated by the very experienced
team (Capgemini, Ineris and BSC)
From technological aspects, there
is no issues identified given that
development corresponds to the
core business of Capgemini
Avoid: organization of a user's
workshops at M6 for raising
awareness on the application and a
Communication and Dissemination
strategy
Accept: in the case, that potential
users consider that the return on
investment is not sufficient with
regard to the expected added
value, an updated version of the
Business Model will be issued to
better fit with users expectations.
Accept: Communication and
Dissemination strategy to get a
better understanding of the actual
market.

M1-M6

M4-M18

M6-M18

M6-M18

5 Annex
Support Letter from ESSP
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