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[Abstract]

ICAO adopted the Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) at the 39th General Assembly in
2016, and 115 countries, including South Korea, expressed their intention to participate in CORSIA as of January 1, 2023. Since carbon
generated in the aviation industry is mainly caused by greenhouse gases emitted from aircraft engines, fuel consumption must be reduced to
reduce carbon emissions. Prior research, such as simulation, is essential to predict the effectiveness of each plan and to make decisions
about its implementation. High-quality data is needed to derive accurate results, but it has been difficult to secure actual fuel consumption
data, as they are considered to be classified airline data. Therefore, in this paper, after establishing a model that estimates fuel consumption
based on actual fuel consumption data, the model is to be advanced to improve its accuracy.
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Table 2. Number of flights to be analyzed by route

CJJ | CJU | GMP | KUV | KWJ | PUS | TAE | WJU

CJJ 11
CJU | 8 16 3 4 3 6 1
GMP 19 5 9
KUV 3
KWJ 7 2
PUS 2 10
TAE 5
WJu 1
37°N |
36°N - -
35°N |-
34°N |

100 km

i Esti, HERE, Garmin, USGS

124°E 126°E 128°E 130°E

a8 2. 24 iy SEe| o

Fig. 2. Trajectories of flights to be analyzed
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Taxi out time = Departure time — Off block time

Taxi in time = In block time — Arrival time
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Table 4. Example of actual and estimated fuel
consumption by flight
Flight Number Actual
1 2218
2 2490
3 2313

Estimated
2360
2480
2340

1250
1550

1497
1655
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Fig. 5. Comparison the actual and estimated fuel
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Table 6. Accuracy of the fuel consumption estimation

model(taxi phase)

RMSE R®
Taxi—Out 42.8 0.481
Taxi—In 57.3 0.0311
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Table 7. Comparison of model advancement results(taxi

phase)
Taxi—Out Taxi=In
Before After Before After
RMSE 42.8 27.7 57.3 37.9
R® 0.481 0.714 0.0311 0.395
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