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Abstract

Contrails are line-shaped clouds formed by the condensation of water vapor from the interaction of exhaust
gas from aircraft engines and the high-altitude atmosphere. Contrails are known to aggravate global warming
by creating a greenhouse effect by absorbing or reflecting radiation emitted from the Earth. In this study,
development of a model that can quantitatively predict the contrail occurrence was conducted for the
reduction of contrail, which is likely to form an aircraft certification category in the future. Based on prior
research results, a model that can predict the occurrence of contrail between Tokyo and Qingdao was
developed, in addition to proposing improved flight altitude that can minimize the occurrence of contrail.
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Fig. 1 Contrail formation
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Table 1 Seasonal temperature and relative humidity

(2019)
Season Temperature Relative Humidity
12~2 -9.4~8.5 24.6~45.9 %
3~5,9~11 -4.6~33.4 27.6~68 %
6~8 14.1~36.8 34.8~78.7 %

Table 2 Relative humidity by altitude and seasons
(%)

TR

(km)
Jan 31.5 | 27.6 | 30.0 | 28.9 | 26.6 | 19.6
Feb | 39.7 | 38.3 | 40.6 | 38.8 | 35.9 | 33.0
Mar | 42.0 | 35.6 | 35.5 | 34.2 | 32.7 | 27.8
Apr | 51.9 | 41.8 | 38.1 | 33.7 | 33.6 | 34.4
May | 43.1 | 33.1 | 30.2 | 31.0 | 35.9 | 39.0
Jun 67.9 | 51.2 | 41.1 | 34.8 | 36.2 | 42.3
Jul 78.7 | 65.8 | 55.1 | 45.7 | 40.0 | 49.5
Aug | 70.6 | 52.1 | 44.2 | 40.1 | 39.4 | 46.1
Sep | 68.0 | 51.8 | 48.9 | 49.5 | 47.6 | 49.3
Oct | 50.1 | 32.5 | 33.8 | 33.5 | 33.3 | 35.9
Nov | 42.3 | 32.2 | 31.9 | 304 | 29.9 | 27.6
Dec | 45.9 | 32.4 | 31.1 | 30.6 | 30.5 | 24.6
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