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EUROCONTROL – who are we? 

• 41 Member States, typically each with 
its own ANSP

• Approximately 64 Area Control Centres 
(ACC) 

• Over 700 sectors when at full capacity

• Approx. 17,000 Air Traffic Controllers

•  14.2 million flight hours controlled



We know that decarbonisation is urgent…

But…



Climate Change impacts for aviation are wide-ranging
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Hurricane Milton 10th October 2024 

ENVIRONMENT Source: https://www.flightaware.com/live/cancelled/today



And traffic is growing… 



Impacts of Storms

• Disruption to operations:: 
• delays, re-routings, route extensions, trajectory 

management, HFE, increased fuel burn and emissions
• potential en-route capacity loss and congestion

• Larger / more intense convective systems could affect 
multiple hub airports 

• Damage to infrastructure
• Increase in lightning strikes: airport closures



EUROPE: Frequency of major storms forecast to drop by 2050, 
but intensity of storms that do affect flights will lead to more 
significant delay

-8%  to -12%
Forecast drop in share of all flights likely 

to be delayed by a major storm (if there 

was no change in the aviation system in 

2050)
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20 to 22 minutes
Forecast average en-route ATFM 

delay due to weather per flight 

delayed by a major storm in 2050 

Source: EUROCONTROL Climate Change Risks for European Aviation 2021 



Higher average and extreme temperatures

• Changes to aircraft performance: take-off, payload, 

runway length, landing speed

• Phoenix 2017: too hot for some regional jets to take-

off (certification)

• Heat damage to airport surface (e.g. runway, taxiway)

• Heat damage to equipment e.g. ATM equipment, 

electronic equipment

Conditions for passengers, personnel, ground handlers, ATC 



Sea-level rise & storm surge

• Disruption to operations

• Delay and disruption from runway 

inundation

• Network disruption

• Permanent / temporary loss of airport 

capacity /infrastructure



Sea-level rise: global impact

• SLR of 0.62m (consistent with a warming 

scenario of 2°C by 2100): 100 airports 

below mean sea level, 364 airports in the 

coastal floodplain, over 900 routes at risk 

of disruption (Yesudian & Dawson, 2021). 

• SLR of 1.8m: 572 airports in the coastal 

floodplain and over 3500 route disruptions 

(Yesudian & Dawson, 2021). 

• Includes many hub-airports serving major 

cities and handle millions of passengers a 

year at risk. 

ENVIRONMENT

Source: Yesudian and Dawson (2021) Global Analysis of Sea 

Level Rise Risk to Airports, Figure SM.15 Regional map of 

Risk under the RCP8.5 scenario



Operational impacts = costs 

Estimated costs of a one-day closure for European Airports

Source: EUROCONTROL Climate Change Risks for European Aviation 2021 



Changing wind patterns

ENVIRONMENT

• Changes to trans-Atlantic flight times and routings: airport slot 
management

• Increase in crosswinds due to shifts in prevailing wind direction
• Changes in procedure due to crosswinds - environmental impact?
• Reduction in capacity at airports with no crosswind runway
• Disruption to operations if winds are too strong to take-off or land 

for spec aircraft type
• More clear air turbulence: injuries and aircraft damage



Overall flight durations will be shorter for both 
eastbound and westbound transatlantic flights by 2050
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* Where apparent contradictions to the existing literature exist - this is due to more recent TP algorithm and climate models being used in present analysis, including multi-model.

Source: EUROCONTROL Climate Change Risks for European Aviation 2021 



Turbulence

Source: Storer, Williams & Joshi (2017) Global Response of 

Clear Air Turbulence to Climate Change

Change (%) by 

2050–2080Clear-air turbulence



Summer 2023: the start of a new normal?



EUROPE: Longer periods of ‘good’ to ‘ideal’ climate for general, 

low level tourist activity

BUT… more extremes, intense summer storms, wildfires…?

Source: EUROCONTROL Climate Change Risks for European Aviation 2021 



We have to adapt to reduce future damage, disruption 
and costs…

ENVIRONMENT



European Aviation Climate Change Adaptation Working Group



A role for research: key areas for action to address knowledge, 

awareness and implementation gaps 

• Broaden geographical coverage, particularly to address the current lack of studies addressing climate 

risks and responses in Central and South America, Africa and the Middle East; 

• Extend knowledge of physical impacts; 

• Address known-unknowns such as the risks associated with unprecedented or compound extreme 

events; 

• Extend knowledge of adaptation including cost-benefit analysis and consideration of integrated 

mitigation and adaptation; 

• Identify and apply relevant research from other disciplines; 

• Sector bodies to support and facilitate collaboration between researchers and practitioners to co-

develop accessible user-oriented climate adaptation services.

Source: Burbidge et al (2023) A systematic review of adaption to climate change impacts in the aviation sector



Broaden Geographical Coverage

ENVIRONMENT

Source: Burbidge et al (2023) A systematic review of adaption to climate change impacts in the aviation sector



We need to adapt: but how much and how fast? 



What is the role of policy? 

ENVIRONMENT

Effective in driving decarbonisation?



Time for a mandate? 

ENVIRONMENT

Source: ACI-LAC: Adapting Airports in Latin America 

and the Caribbean to a Changing Climate
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Find more information here: 
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