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Air passenger demand forecasting for the Incheon airport
using time series models
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Abstract The Incheon airport is a gateway to and from the Republic of Korea and has a great influence
on the image of the country. Therefore, it is necessary to predict the number of airport passengers in
the long term in order to maintain the quality of service at the airport. In this study, we compared the
predictive performance of various time series models to predict the air passenger demand at Incheon
Airport. From 2002 to 2019, passenger data include trend and seasonality. We considered the naive
method, decomposition method, exponential smoothing method, SARIMA, PROPHET. In order to
compare the capacity and number of passengers at Incheon Airport in the future, the short-term,
mid-term, and long-term was forecasted by time series models. For the short-term forecast, the
exponential smoothing model, which weighted the recent data, was excellent, and the number of
annual users in 2020 will be about 73.5 million. For the medium-term forecast, the SARIMA model
considering stationarity was excellent, and the annual number of air passengers in 2022 will be around
79.8 million. The PROPHET model was excellent for long-term prediction and the annual number of
passengers is expected to be about 99.0 million in 2024.
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Table 1. The accuracy of short-term forecast

RMSE MAPE MASE
SNaive 277,121 4.044 0.772
Holt-winters 253,537 3.479 0.655
ETS 183,455 2.259 0415
SARIMA 236,818 3.126 0.576
STL 186,047 2.310 0.424
PROPHET 448,200 5.444 1.088
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Table 3. The accuracy of medium-term forecast

Table 2. The forecasted passengers in 2020

Forecast Lo.95 Hi.95

2020.01 6,333,702 6,048,227 6,619,177
2020.02 5,939,307 5,561,269 6,317,345
2020.03 5,958,752 5,506,708 6,410,796
2020.04 5,906,052 5,390,505 6,421,599
2020.05 5,948,642 5,376,486 6,520,598
2020.06 5,985,545 5,362,069 6,609,020
2020.07 6,308,139 5,637,163 6,979,115
2020.08 6,650,099 5,934,759 7,365,438
2020.09 5,939,810 5,182,692 6,696,927
2020.10 6,272,988 5,476,271 7,069,704
2020.11 5,991,644 5,157,197 6,826,091
2020.12 6,293,800 5,423,248 7,164,352
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Fig. 5. Short-term forecasting by ETS

5.2 E7|0|=

JAAZFZA] 1 9 A Hejet FPAIAE] g
%, ApEskE FPNES 9l F719150] "ottt 34
T JAAZT 850l a3 HPES ASHYE
¥ w35IH Table 3°]th. SARIMAZ} thE Ro| 3]
RMSE, MAPE, MASE o] ot Zg=7t 7Fg 943
th. SARIMA= ETSOl W3] /e Hole A= A
Fotnz[27] AT F7] o8 +5 o8t AEe
7§/d/30] UEhdThaL ¥ EHH_E}

37 5L A3

=T v o

o] g =eg =0 S ‘Pﬂéﬂ}% ¢ e

RMSE MAPE MASE
SNaive 867,587 13.732 2.642
Holt-winters 273,766 4311 0.799
ETS 359,644 5.309 1.031
SARIMA 194,471 2.616 0.488
STL 415,566 6.232 1.208
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Table 4. The forecasted passengers in 2022

Forecast Lo.95 Hi.95

2022.01 6,863,601 6,112,595 7,614,606
2022.02 6,583,042 5,813,802 7,352,283
2022.03 6,564,415 5,778,892 7,349,939
2022.04 6,496,698 5,696,085 7,297,311
2022.05 6,532,723 5,717,610 7,347,836
2022.06 6,577,564 5,748,266 7,406,862
2022.07 6,919,889 6,076,632 7,763,147
2022.08 7,229,410 6,372,402 8,086,418
2022.09 6,570,944 5,700,392 7,441,495
2022.10 6,826,022 5,942,132 7,709,913
2022.11 6,605,911 5,708,879 7,502,944
2022.12 6,835,672 5,925,688 7,745,557
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Table 5. The accuracy of long—-term forecast
RMSE MAPE MASE
SNaive 1,514,993.1 25.682 5518
Holt-winters 9,22,699.7 15.901 3.374
ETS 875,063.2 14.689 3.157
SARIMA 877,487.6 16.056 3213
STL 942,016 15.642 3.370
PROPHET 693,772 12121 2.706
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Table 6. The forecasted passengers in 2024

Forecast Lo.95 Hi.95
2024.01 8,626,141 8,194,834 9,057,448
2024.02 9,041,984 8,589,885 9,494,083
2024.03 7,850,940 7,458,393 8,243,487
2024.04 7,679,600 7,295,620 8,063,680

2024.05 7,690,337 7,305,820 8,074,854
2024.06 7,948,968 7,551,620 8,346,417
2024.07 8,812,375 8,371,756 9,252,994
2024.08 9,378,716 8,909,780 9,847,652
2024.09 7,762,567 7,374,439 8,150,695
2024.10 8,279,636 7,865,559 8,693,513
2024.11 7,631,510 7,249,935 8,013,086
2024.12 8,399,227 7,979,266 8,819,188
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