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APPENDIX

POTENTIAL SAFETY EFFECTS ARISING FROM DIFFERENT

PRESSURES ON THE AVIATION SYSTEM ORIGINATING FROM
CLIMATE CHANGE, FROM THE ACTIONS TO COMBAT CLIMATE
CHANGE’S IMPACT AND FROM ACTIONS TAKEN TO PROTECT

THE ENVIRONMENT

Pressures on the aviation system to reduce its carbon footprints with potential safety effects are:

.

ii.

1il.

1v.

V.

Vil.

Viil.

Single-engine aircraft taxi-out that could affect the safety of operations by disrupting
the flight crew’s normal task flow and contributing to the chance of aircraft
misconfiguration and lack of or loss of critical situational awareness for the subsequent
takeoff and departure;

the use of sustainable aviation fuel (SAF) that could contribute to an increased chance
of flame out when used by uncertified or technically unfit aircraft;

pressure to reduce the fuel reserves, which could lead to reduced safety margins and
increased operational pressure and workload, which, in turn, could affect decision-
making and increase the likelihood of diversion, low fuel situations and associated
emergencies;

pressures to have most efficient flight trajectories, which could affect air traffic
complexity;

pressure to save fuel in flight, which could lead to increased risk of turbulence
encounter or increased risk of loss-of-control events;

pressures to save fuel on approach; for example, by landing with idle reverse thrust,
use of minimum landing flaps or late gear selection and use of continuous descent
approaches that could affect the most optimal landing performance, especially if
combined with other pressures like poor weather or performance-limited runways;

pressures to save fuel by reducing the total lift required through aft center of gravity
(CG) loading (load aftward) that could increase the risk of degraded stall recovery
performance, tail tipping and tail strike;

pressures to save fuel by increased takeoff and climb thrust that could increase the risk
of engine wear, greater asymmetry in case of engine failure, affected contaminated
runway minimum control speed and increased foreign object debris (FOD) damage on
the runway;
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1X.

XI.

arc:

Xil.

xiii.

X1V.

XV.

XVI.

XVIi.

XViil.

XiX.

A-2

pressures to reduce aircraft-generated condensation trails (contrails) that could result
in air traffic control (ATC) operational procedures to provide instruction to avoid
specific contrail inductive airspace that could impact air traffic controllers’ workload
and increase the risk of aircraft encountering significant weather;

all-electric flights that could introduce pressures related to problems such as battery
fire and thermal runaway, motor failure, toxic fumes, personal exposure to high voltage
or current, battery energy uncertainty, battery charging safety, energy regeneration
hazards, common mode failures, battery aging, and battery performance variability
with temperature; and

hydrogen-powered flights that could introduce pressures related to new types of fires,
new infrastructure with associated procedures and technologies, fuel cell fires or
explosions, new cryogenic hazards and new fueling procedures.

Pressures on the aviation system stemming from climate change developments outside aviation

wind turbine installations that could create hazards for aircraft operations or for air
traffic management system (ATM) — e.g., impacts on visual and instrument flight
procedures; turbulence/acrodynamic effects; obstacle limits; and effects on
communication, navigation and surveillance (CNS) equipment (e.g., Doppler VHS
omnidirectional radio [DVORY]);

increased use of electric ground service equipment (GSE) that could change the fire
vulnerability at the airport;

photovoltaic installations (PV) at buildings and on the ground within or close to the
airport premises that could create hazards for aircraft operations (e.g., safety clearances
on the ground, obstacle limits, effects on CNS, risk of glint and glare, runway safety
and impacts on rescue firefighting services and emergency planning and management);

increasing the photovoltaic installations at buildings and on the ground within or close
to the airport premises that could affect firefighting tactics, equipment and reaction
times when installed on the ground; and

pressure to improve biodiversity at and around airports that could increase the risk of
airport wildlife hazards.

Pressures on the aviation system stemming directly from climate change are:

sea level rise and storm surge that could increase the risk of airports flooding and
runway contamination;

temperature changes that could make more airports performance-critical in terms of
current certification assumptions, affecting the required runway length, the aircraft
payload and the existing safety margins;

temperature changes (both cold and hot) that could lead to more frequent damages to
runway surface;
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XX1.

XXI1.

XXxiil.

XXI1V.

XXV.
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larger/more intense convective systems that could affect multiple hub airports and
impose risk in case of mass diversions;

larger/more intense convective systems that could increase the likelihood of lightning
strikes;

larger/more intense convective systems that could increase the risk of operational
disruptions, including delays, re-routings, route extensions, trajectory management,
flight efficiency, increased fuel burn and emissions;

increase in both the frequency and strength of moderate and severe en route clear-air
turbulence that could increase the risk of passenger and crew injuries and aircraft
damage;

more frequent significant weather phenomena such as heavy rain or more intense
thunderstorms that could increase the risk of runway excursions or aircraft damage;

and

changing wind patterns that could increase the possibility of runway crosswinds.

Pressures on the aviation system to manage aircraft noise and local air quality are: pressures

to reduce aircraft noise around airports that could increase the likelihood of runway excursions, in particular
in relation to operations on wet, slippery or contaminated runways, or the likelihood of bird strikes due to
prolonged flight at low level or difficulties in achieving standard instrument departure (SID) procedure
design gradients (e.g., with significant tail wind component aloft).
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