How Will Climate Change Affect Aviation?
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Aircraft do not fly through a vacuum, but through an atmosphere whose
meteorological characteristics are changing because of global warming. The impacts of
aviation on climate change have long been recognised, but the impacts of climate
change on aviation have only recently begun to emerge. These impacts include
intensified turbulence, increased take-off weight restrictions, sea-level rise at coastal
airports, and more extreme weather.

Here we focus on the influence of climate change on flight routes and journey
times. We feed synthetic atmospheric wind fields generated from climate model
simulations into a routing algorithm of the type used operationally by flight planners.
We focus on transatlantic flights between London and New York, and how they change
when the atmospheric concentration of carbon dioxide is doubled. The methodology and
results are described in full by Williams (2016).

70°N -VI’\ \\\\l\\\\\ AT v g —14
W\ \ AN IRUENENENENENE NN\ & e 4
650N_\ \ NN [N N NN w\\\\\\\‘.,_
\ AN N NS s N RN LN A 135
FU a
5 BRI AR R T e e b S SO R N S SR
60 N“\\\\ > e »-‘\\x\\\\\\\\\\;‘\\g"
"""" -3
55°N - i
[}
j= o
2 50°N 1y F| 125
=
A
45°N - £
' | / //”-'o-\\\\\\\\\\\\\\ 12
: \yf’//////,.,\\\\\\\\\ \\\\\\
40°N 1.\ | R - v\ g g -
\\I'/ ////"“\!!l/f”"'.““II
35°N“‘I”//////""‘\IH”” Gaka A 1:5
’/////////"“\\\ll"’ BT
,////////,““\\\H"" AT LY
30°N o T T T T — 1
80°W 60°W 40°W 20°W 0°
longitude

Figure 1. Change in winter-mean horizontal winds (m s*) at 200 hPa over the North Atlantic
caused by doubling the amount of atmospheric carbon dioxide in a climate model. The black
line indicates the great circle route between New York and London. From Williams (2016)



We find that a strengthening of the prevailing winds (Figure 1) causes
eastbound flights to significantly shorten and westbound flights to significantly lengthen
in all seasons (Figure 2). Eastbound and westbound crossings in winter become
approximately twice as likely to take under 5 h 20 min and over 7 h 00 min, respectively.
For reasons that are explained using a conceptual model, the eastbound shortening and
westbound lengthening do not cancel out, causing round-trip journey times to increase.
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Figure 2. Change in westbound journey times from London (LHR) to New York (JFK) at
200 hPa in winter caused by doubling the amount of atmospheric carbon dioxide in a climate
model. The solid black lines are fitted normal distributions. The broken black lines indicate the
duration of the great circle route in still air. From Williams (2016).

Even assuming no future growth in aviation, the extrapolation of our results to
all transatlantic traffic suggests that aircraft will collectively be airborne for an extra
2000 h each year, burning an extra 7.2 million gallons of jet fuel at a cost of
US$ 22 million, and emitting an extra 70 million kg of carbon dioxide, which is
equivalent to the annual emissions of 7100 average British homes. Our results provide
further evidence of the two-way interaction between aviation and climate change.
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