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Climate effects reduced by Innovative Concept of Operations

1. Improve weather forecasting capabilities,

2. Improve climate impact assessments,

3. Define potential Concepts of Operations in planning to execution phases, 

4. Assess and Demonstrate the operational feasibility with fast-time and human-in-the-loop 
simulations, and flight trials.
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Presenter Notes
Presentation Notes
CICONIA aims to support and contribute to the European Union's ambition of reaching climate neutrality by 2050, set by the European Green Deal, in line with the EU’s commitment to global climate action under the Paris Agreement.
Besides CO2, planes also emit oxides of nitrogen (NOx), soot particles, sulfur dioxide (SO2), sulfate aerosols, and water vapor.
Some of these exhaust products produce contrails

CICONIA intends to focus on improving the understanding of the non-CO2 effects of air traffic (en-route), how they can be measured and how they can be considered in more efficient operational schemes, engaging all concerned stakeholders: universities and research centres, aircraft manufacturers, airlines including their pilots and their dispatchers in Operational Control Centre (OCC), the Network Manager (NM) and Air Navigation Service Providers (ANSP) and their air traffic controllers.

CICONIA’s purpose is to consider and investigate climate impact mitigations, that we can bring from 
Technology improvement (engines efficiency)
Fuel (SAF blends)
Operational mitigations

Technology and Fuel improvement will be taken as inputs, and integrated into aircraft trajectory emission simulations models. 
CICONIA will additionally improve climate impact assessments models with the contribution of leading aviation scientist in Europe and worldwide: DLR, NLR, ONERA, Imperial College of London, Breakthrough Energy 
The integration in our simulators will then enable to scientifically measure the climate impact of each trajectory, based on an accurate model of engine emissions

This will enable to concretely compare the climate efficiency of different operational changes of this trajectory (including CO2 balance and economical aspects), linked to different operational mitigation decisions.   

But, In order to identify alternative trajectories, it is crucial to bring to dispatchers, pilots and air traffic controllers a climate-oriented MET Service that will help them in the decision making.
This climate oriented MET service starts with the definition of a weather forecast, anticipating  ISSR, with the risk of persistence of the contrails formed in these region
CICONIA will define, with Atmospheric specialists METEO FRANCE, IAGOS, …  the level of anticipation that can be reasonably provided, associated to the definition of the associated uncertainty. Anticipation will be assessed up to 48h before departure.

The reliability of this forecast is directly correlated to the observations the numerical model ingests. CICONIA will evaluate the requirements for observation data (satellite, ground based, on board), to reach a level of service appropriated for operational decisions.The need for additional sensors like Aircraft humidity sensing will be defined.

As soon as observations and forecast are available, operational decisions can be taken, starting from planning phase around 48h before departure, and up to inflight decisions when the reality is not the anticipated one.  
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CICONIA
1. Improve weather forecasting capabilities, and provide technical enablers definitions and 
recommendations that will feed a better understanding of the stakes,
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CICONIA
2. Improve climate impact assessments, at aircraft trajectory level and larger-scale traffic,

4D emissions 
distribution 
● CO2
● H2O
● SOx
● NOx
● nvPM

Comparison of contrail-related 
climate effects from CoCiP and 

aCCFs 

Provision of MET Service enabling climate 
optimised flight planning

Emissions along 
operational flight 
profiles, based of 

weather conditions

Analysis

Forecast
& quality-controlled 
climate effect data

Operational use



CICONIA
3.  Define and assess potential Concepts of Operations
4. Demonstrate operational efficiency, including climate effect and economics  (fast-time and human-in-
the-loop simulations & flight trials)
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Flight execution

Dispatch: How to design 
a Flight Plan integrating 

climate impact estimation

ATC: What level of 
adaptations linked to 

observations and forecast
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2022 2023 2024 2025 2026 2027 2028 2029

CICONIA will define the level of forecast service 
achievable to support operational climate effective 
decisions

CICONIA will examine the accuracy of assessing the 
climate impact of contrails and non-CO2 emissions 
from individual flights 

CICONIA will choose a metric that addresses both 
CO2 and non-CO2 climate effects

CICONIA will measure the efficiency of various 
operational mitigations options, for environment 
and economics

Second wave of SESAR project towards large scale 
deployment.

CICONIA 2? ,  …

EU ETS MRV start EU ETS MRV final report and 
legislative proposal based on an 
impact assessment  

 

MRV framework definition 
EU ETS MRV 
implementing act

Review 1 (T0+9m) Review 2 (T0+21m) Final Maturity GateKoM (July 5th)

EU ETS M RV milestones

CICONIA milestones

CICONIA Roadmap



Thank you!
And happy to discuss further details on the booth
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