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Abstract

Background and Objectives : Thailand is internationally recognized as one of the world's major tourist destinations.
Tourism also plays an important role in driving the country's economic growth. The tourism industry is not only a
primary source of national revenue, but also a key mechanism for promoting employment and overall economic
development. However, the outbreak of COVID-19 in late 2019 significantly affected the domestic tourism industry
due to the implementation of strict public health measures, such as lockdowns and travel restrictions. As a result,
no international tourists have entered Thailand since April 2020. Additionally, important popular marine tourist
attractions in the eastern region, including Mu Ko Chang National Park and Khao Laem Ya — Mu Ko Samet National
Park, were affected by the closure of tourism in national parks and forest parks. After the country reopened in late
2021, the tourism industry began to recover, resulting in a noticeable increase in visitors to these two eastern marine
national parks. Thus, accurate forecasting of tourist numbers is important for helping related agencies manage
tourism sustainably. Moreover, forecasting can provide accurate results when the data used for analysis is
continuous and consistent. However, the COVID-19 outbreak resulted in no tourists visiting the national parks during
that period, resulting in some data being zero and discontinuous. This may affect the performance of the forecasting
model. Therefore, this research aims at forecasting the number of tourists in Mu Ko Chang National Park and Khao
Laem Ya — Mu Ko Samet National Park during the period affected by the COVID-19 pandemic. To improve the
continuity and quality of the data, a missing value imputation technique was applied. An appropriate forecasting
model was then developed using the widely well-known and commonly applied Box-Jenkins statistical method.

Methodology : This study used data on the number of tourists visiting Mu Ko Chang National Park and Khao Laem
Ya — Mu Ko Samet National Park from October 2015 to March 2025, covering a total of 114 months. The data were
obtained from the Department of National Parks, Wildlife and Plant Conservation. Three data scenarios were defined
for building the forecasting model: 1. Using actual data with zero values, 2. Treating zero values as missing data,
and 3. Treating data during the COVID-19 outbreak from January 2020 to December 2021 as missing data. A

seasonal decomposition technique combined with mean imputation was used to fill in the missing values.
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Subsequently, the forecasting models were constructed using data from October 2015 to September 2023 using
the Box-Jenkins method. The Akaike Information Criterion (AIC) was employed to select the appropriate model
among several SARIMA models using the same dataset. The root mean square error (RMSE) was used as a criterion
to determine the suitable model for forecasting tourist arrivals in Mu Ko Chang National Park and Khao Laem Ya —
Mu Ko Samet National Park. The accuracy of the forecasts was then validated using data from October 2023 to
March 2025, with the mean absolute percentage error (MAPE) used to assess forecasting performance.

Main Results : The estimation of time series data with interrupted tourist numbers in Mu Ko Chang National Park
and Khao Laem Ya — Mu Ko Samet National Park was conducted using a seasonal decomposition approach
combined with the mean algorithm under three patterns of missing data conditions. The imputed results yielded
positive values, which are reasonable within the context of tourist numbers and can be further utilized in forecasting
models. The suitable models for forecasting the number of tourists visiting Ko Chang National Park and Khao Laem
Ya —Mu Ko Samet National Park are SARIMA(2,1,0)(0,1,1),, and SARIMA(0,1,0)(0,1,1),,,, respectively. Both models
were developed using data in which the period of the COVID-19 outbreak from January 2020 to December 2021
was treated as missing and replaced using imputation techniques. Although these models may not be the most
suitable, they can still be used for forecasting. The SARIMA(2,1,0)(0,1,1),, model provides acceptable accuracy for
forecasting tourist numbers at Mu Ko Chang National Park with a mean absolute percentage error of 23.79%, while
the SARIMA(0,1,0)(0,1,1) ,, model shows good accuracy for forecasting visitors at Khao Laem Ya — Mu Ko Samet
National Park with a mean absolute percentage error of 12.94%. Additionally, the forecast of tourist numbers from
April to December 2025 indicates that the number of tourist arrivals to Mu Ko Chang National Park and Khao Laem
Ya-Mu Ko Samet National Park remains relatively stable, following seasonal patterns.

Conclusions : Although there were periods with no tourist visits to Mu Ko Chang National Park and Khao Laem Ya
— Mu Ko Samet National Park, resulting in data discontinuity, the missing data imputation technique enabled the
use of available data to construct an appropriate preliminary forecasting model. This approach helps relevant
agencies improve the planning and management of tourism more effectively. However, the impact of the COVID-
19 pandemic still remains until sufficient additional data becomes available to develop more accurate forecasting
models in the future.

Keywords : missing value imputation, COVID-19 pandemic, time series data, seasonal decomposition,

forecasting model
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Table 1 Typical interpretation of MAPE values

MAPE Criteria Interpretation
MAPE < 10% Highly Accurate
10% < MAPE < 20% Good Accuracy
20% < MAPE < 50% Acceptable Accuracy
MAPE > 50% Inaccurate

Results
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Table 2 Missing Value Imputation for Data Used in Building the Forecasting Model

UNANNIAEY

Mu Ko Chang Khao Laem Ya — Mu Ko Samet
Year Month National Park National Park
Dataset 1 Dataset 2 Dataset 3 Dataset 1 Dataset 2 Dataset 3
2020 January 27,218 27,218 24,737 209,630 209,630 90,406
February 23,254 23,254 24,572 62,450 62,450 98,085
March 10,777 10,777 23,470 36,574 36,574 100,541
April 0 32,340 35,134 0 116,757 108,973
May 0 20,046 23,023 0 97,730 96,728
June 0 8,047 9,304 0 61,013 73,358
July 18,582 18,582 15,472 54,779 54,779 86,246
August 7,052 7,052 11,998 36,470 36,470 78,792
September 9,040 9,040 6,498 51,237 51,237 49,234
October 15,518 15,518 21,673 56,327 56,327 78,217
November 17,739 17,739 19,690 73,055 73,055 71,020
December 19,097 19,097 26,259 58,669 58,669 90,247
2021 January 2,700 2,700 24,559 8,683 8,683 89,089
February 6,228 6,228 24,391 35,143 35,143 96,707
March 9,093 9,093 23,476 53,744 53,744 101,183
April 19,815 19,815 34,807 75,024 75,024 108,900
May 686 686 22,863 6,015 6,015 97,872
June 0 8,391 9,752 31,395 31,395 74,371
July 0 13,098 15,362 11,521 11,5621 86,676
August 0 10,530 12,289 5,568 5,568 78,931
September 2,069 2,069 6,827 19,054 19,054 49,148
October 11,657 11,657 21,710 61,993 61,993 78,825
November 12,827 12,827 19,754 54,738 54,738 70,834
December 23,590 23,590 26,072 88,084 88,084 89,004
Note: Dataset 1 — Real data with zero values ; Dataset 2 — Zero values treated as missing data

Dataset 3 — COVID-19 pandemic period treated as missing data
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Table 3 Models and Parameter Estimates for Forecasting the Number of Tourists in Mu Ko Chang National Park

for Each Dataset

Dataset
Model
AIC
RMSE
Parameter
Estimate
Std. Error
t-statistic
p-value

1 SARIMA(1,0,0)(0,1,1),, | 1,705.17 5,382.99 é, 0.7013 0.0835 | 8.3994 | < 0.001***

-0.6120 0.1360 | -4.4992 | <0.001***

2 SARIMA(1,0,1)(0,1,1),, | 1,673.75 4,422.48 ¢, 0.9193 0.0676 | 13.6066 | < 0.001***

-0.5498 0.1553 | -3.5405 | <0.001***

-0.6094 0.1278 | -4.7671 | <0.001**

3 SARIMA(2,1,0)(0,1,1),, | 1,597.20 3,132.69 ¢, -0.3460 0.1059 | -3.2677 0.002**

¢, | -0.2468 0.1052 | -2.3461 0.021*

-0.5901 0.1123 | -5.2541 | <0.001***

*p<.05 " p<.01,*** p<.001

Table 4 Models and Parameter Estimates for Forecasting the Number of Tourists in Khao Laem Ya — Mu Ko

Samet National Park for Each Dataset®

= _ § 0] § L o

2 2 O %) 2 2 hy 2 3

< g < s |5l s | 2| 8| @

1 SARIMA(1,0,0)(0,1,1),, 1,973.16 23,600.81 ¢, 0.8535 0.0587 | 14.5393 | < 0.001***
® -1.0000 0.1747 | -5.7237 | <0.001***

2 SARIMA(1,0,0)(0,1,1),, 1,968.17 22,913.24 ¢, 0.8431 0.0605 | 13.9400 | <0.001***

-1.0000 0.1963 | -5.0952 | <0.001***

3 SARIMA(0,1,0)(0,1,1),, 1,869.92 16,171.22 0, | -0.7449 0.1613 | -4.6189 | <0.001***

*kk p < -OO/I

uanaINy ArndinesfiassanuuAInatn it d1Anynieatiannen wansdnatnnsnuiAnlszn
w1 Amas il 1l unsa59a8n1neNnsalls e LNLA1IUIE NI RRa N FAINALLLUR NNz AN azlAaNn1g

A miunanensaiauauiinviea e lugnen Ui TN anzIan1ARIUeaNyia 2 uia A
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1. aun1sngnanfRuouinvieaiieq lugne st Avyin1zdne nldainsauuy SARIMA(2,1,0)(0,1,1),,
d; 1 o 1 a} A
Walitnailaesdnaei A

Y[ = Yr—w + yr—wz - Yr—ws _0'3460(\/1—1 _Yr—z _yt—13 + Yz—14)
~0.2468(Y,_, -,

t—3

- Yt—M + Yt—15) + 0'59O1er—12 ()

2. auntswannsalanuininvesian lugnanuuissfanunannn - nyiniziaia flaainsauuy
SARIMA(0,1,0)(0,1,1),, \Naliidinatiasa1an Aa

yt = yt—w + yt—12 _Yt—13 +0.7449 €12 (6)

WD UINAILUL SARIMA(2,1,0)(0,1,1),, WA SARIMA(0,1,0)(0,1,1),, HA21utnunzand niy
nangnsaianuaninviesies lugneuuie Avainzdns uazgnetuuisAuanunn - uginizsiadavsae
azfasianisasaadeudeanyfilasduaessuuusinanoneu Inafuuuiuuiantiu AAaiAARoUATAaIH

a o

nasuanuasdsnd Anedumniugud Jaonudssuag uaziilugasssiany dananisnsasseudeanyffinann

A muduuLNIIneINIia wINTINY e TN LN RN TEN LATENTULIATRLINUMANTT]N — MEing

LANA AzLdna L Table 5

Table 5 Model Assumption Validation for Forecasting the Number of Tourists in Mu Ko Chang and Khao Laem Ya

— Mu Ko Samet National Parks

Model
Hypothesis Testing Statistical Test Statistic p-value
(National Park)
Normality Anderson-Darling 29786 | <0.001***
SARIMA(2,1,0)(0,1,1),, Zero Mean t -1.2979 0.197
(Mu Ko Chang) Homogeneity of Variance Levene's 1.5992 0.112
Independence Ljung-Box (Lag = 24) | 24.4610 0.436
Normality Anderson-Darling 3.2652 | <0.001***
SARIMA(0,1,0)(0,1,1),, Zero Mean t 1.4833 0.141
(Khao Laem Ya — Mu Ko Samet) | Homogeneity of Variance Levene's 1.3204 0.226
Independence Ljung-Box (Lag = 24) | 23.6440 0.482

*kk p < -OO/I
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Table 6 Actual and Forecasted Values for the Number of Tourists in Mu Ko Chang and Khao Laem Ya — Mu Ko

Samet National Parks from October 2023 to March 2025

Model (National Park)
SARIMA(2,1,0)(0,1,1),, SARIMA(0,1,0)(0,1,1),,
Year Month
(Mu Ko Chang) (Khao Laem Ya — Mu Ko Samet)
Actual Value Forecasted Value Actual Value Forecasted Value
2023 October 17,579 18,515 87,003 83,333
November 16,763 16,571 67,645 73,041
December 23,348 23,210 104,414 98,031
2024 January 20,808 17,723 108,827 79,755
February 21,863 16,223 147,656 80,707
March 21,027 18,269 137,520 98,953
April 24,578 29,422 169,070 129,213
May 7,570 17,178 119,095 106,920
June 5,722 6,943 79,058 75,897
July 7,894 11,054 100,221 91,939
August 9,980 9,652 94,528 82,425
September 5,503 4,346 56,275 54,885
October 16,074 18,339 88,695 86,817
November 21,741 16,203 79,050 76,524
December 28,368 22,849 112,491 101,515
2025 January 25,686 17,407 117,803 83,239
February 22,104 15,889 88,950 84,191
March 21,032 17,930 99,047 102,437
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Figure 3 Actual and Forecasted Values for the Number of Tourists in Mu Ko Chang National Park from

October 2023 to March 2025
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Figure 4 Actual and Forecasted Values for the Number of Tourists in Khao Laem Ya — Mu Ko Samet

National Park from October 2023 to March 2025
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Table 7 Forecasted Values for the Number of Tourists in Mu Ko Chang and Khao Laem Ya — Mu Ko Samet

National Parks from April 2025 to December 2025

UNANNIAEY

Model (National Park)
Year Month SARIMA(2,1,0)(0,1,1),, SARIMA(0,1,0)(0,1,1),,
(Mu Ko Chang) (Khao Laem Ya — Mu Ko Samet)
2025 April 29,089 132,697
May 16,844 110,404
June 6,609 79,381
July 10,720 95,423
August 9,218 85,908
September 4,012 58,368
October 18,005 90,301
November 15,868 80,008
December 22,515 104,998
= Actual Value Dataset 3 for Building the Forecasting Model e Forecasted Values for Validation = 9-Month Ahead Forecasted Values
45000
40000
35000
30000
25000 QA
20000
15000 A
10000 i
5000 \
0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Figure 5 Actual Value, Dataset 3 for Building the Forecasting Model, Forecasted Values for Validation,

and 9-Month Ahead Forecasted Values for the Number of Tourists in Mu Ko Chang National Park
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Actual Value Dataset 3 for Building the Forecasting Model == Forecasted Values for Validation — em=9-Month Ahead Forecasted Values

250000

200000

150000

1

100000

m
7
=~
Z

50000 SRRV R

June
June
June
June
June
June
June
June

October
February
October
February
October
February
February
October
February
October
February
October

Octlober
October
February

February

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Py

Figure 6 Actual Value, Dataset 3 for Building the Forecasting Model, Forecasted Values for Validation,
and 9 Month Ahead Forecasted Values for the Number of Tourists in Khao Laem Ya — Mu Ko Samet

National Park
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