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ABSTRACT

This study researched the PM 2.5 levels and developed an appropriate model that can predict both
hourly and 24-hour average concentrations of PM 2.5 it also applies descriptive epidemiological methods
to study monitoring with respect to the PM2.5 health problems in Bang Pa-In District, Phra Nakhon Si
Ayutthaya Province. The dataset includes hourly PM 2.5 in Phra Nakhon Si Ayutthaya from August 1,
2024, through November 30, 2024, and the number of PM 2.5-related diseases obtained from the
Epidemiological Surveillance Database, Bang Pa-In District Public Health Office and Health Data Center,
Ministry of Public Health in seven types within the period. It applies the Box-Jenkins forecasting method
to select the best model, comparing it with smoothing techniques. Descriptive statistics such as
proportions, minimum and maximum values, and correlation metrics like incidence rate and incidence
rate ratio are used for disease surveillance. In order to identify the best models for forecasting, the Box-
Jenkins method was used: ARIMA(1,1,1)(1,1,1) for hourly PM2.5 concentration forecasts was quite
accurate up to 48 hours, while ARIMA(0,1,3) for the 24-hour average PM 2.5 showed up to 31 days of
accuracy. Moreover, exposure to high levels of PM2.5 significantly increases the risk of respiratory diseases
such as influenza, pneumonia, and other respiratory diseases, as can be seen from the analysis of PM
2.5 levels and associated disease surveillance, with statistically significant findings.

Keywords: Keywords: PM 2.5 Forecasting, Statistical Model, Dashboard Design, Power Bl
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omaldegrniuvisiinazivszaniam Tnsianizlunsdanisiulsaiifsadostuszvumaiumels ms
wennsaiszsu PM 2.5 ansnsathlulflumsiann ssuuifiousouafiviaeina fiannsoudafeulssnaunay
mhsnuiAtesaiminneudissfunaiivarguiuld Wedinnsweinsalszdu PM 2.5 lusunan (9 24-48
Falusdnan) Fedlanudsegs 1wy Ajuazessenatiuseiuiidudunse nsweinsalsedu PM 2.5 dagaelu
13 MuRUNTIANsEaiseINa lneanunsatnanmsiweuldlunisusunagnssieg Tunisaivauuas
anuafinld UpnuiiAsatesaunsaldnanisnensalunsnausunistaduldunnsnisauauuany 1
nsstansldsnsudluiiuiififimsUdesuativgs mevwnsunludluiufinuasnsslutisnmissdiu PM 2.5
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Tuaa MAE (ug/m3) RMSE (ug/m3) | MAPE (%)
Gradient Boosting Machines (GBM) 35 5.2 6.0
Random Forest (RF) 4.2 6.0 7.5
Support Vector Machines (SVM) 5.0 7.0 8.2

21NM1579% 198 U Gradient Boosting Machines (GBM) fiA1UszAnsnmil Afigalusie 3 11msn1s (MAE,
RMSE, MAPE) Fauanslifiuinlumaiianansaviuneszdu PM 2.5 dusiugindn Random Forest wae Support
Vector Machines (SvM) Tnsansalideyaillunisfnduladonlmnafivazaudmsumsnensalsziuuaiin
TusuAn MAE (Mean Absolute Error) LudRananniadessninarinassuazafiluaariiung aidiniiuansii
Tumaanansayhueldlndidssfuaaieanndu 1nassasiiiuin GBM & MAE srilan (3.5 pg/m?) wanein
Tuinatvunee PM 2.5 1#lndiAsefur193s7ign RMSE (Root Mean Square Error) ifumsinaufianaind
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vosluinaiias luaa GBM il RMSE ifign (5.2 ug/m?) Feuansfian1sviuneiidannuutugigs MAPE (Mean
Absolute Percentage Error) 1uA11ad 890 Uos Ui uana19581319A193 agAN 1L avinuigafin1na
wansdamuudugluntsiugluwdveadasidud GBM il MAPE dnvign (6.0%) uansinluaailviiunela
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A131971 2 Megyn Jeyanliuludeyaneafiusedu PM 2.5 (Aduazesdlueinia) wavaniunisainsiia

geAuFau (hotspot) Tuusiassiualuiud 1 dsnau 2567

_id date provice pm25 hotspot
1| 01/08/2024 | siuatnuiau 20 1
2| 01/08/2024 | sruatiunsn 9 0
3| 01/08/2024 | siuatiuasns 15 1
4| 01/08/2024 | sruadeesntiey 5 0
5| 01/08/2024 | fuanaasan 19 1
6| 01/08/2024 | suavrensedu 8 0
7| 01/08/2024 | fuamaain3eu 12 0
8 | 01/08/2024 | suatuln 6 0
9 | 01/08/2024 | FUaUUDUNAN 12 0
10 | 01/08/2024 | duatnuni 8 0
11| 01/08/2024 | suandadu 9 0
12 | 01/08/2024 | fvaingy 15 1
13 | 01/08/2024 | fuafsany 20 1
14 | 01/08/2024 | siruau1eusziag 6 0
15| 01/08/2024 | snuatiunil 18 1
16 | 01/08/2024 | fuaauiiou 12 0
17 | 01/08/2024 | druatiuneauy 14 0

®  PM 2.5 uanssziuduazessmadniueinia (e pg/m?) lneanfigauanifaiviiady

& 4 a 1Y = ' = a Y = a 1Y
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Sum of _id. Sum of hotspot and Sum of pm25 by provice
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n15ldimafia ARIMA (AutoRegressive Integrated Moving Average) Ll ang1nsallazILAT1wAToYATEAY

£
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PM2.5 lusuneuaydu Smiamszunsaieysenaziidunounisiinsevidail

1. mawSendoyadeyailld deyaseiu PM 2.5 fisausaman 17 dva ludufl 1 dsnay 2567 wazdoya
ns1ingaANLTeu (Hotspot) mstldsuutasieya: Lesn ARIMA ulunailddmivdoyanmudifunan
(Time Series) fatfu sduspsiifeyaludduanfiefinaeulina ARMA lasenaredideyadoundmiodeya
setilumenelunmsairdlumansinsal

2. msmmaauauuﬁgmﬁaaﬁwm ARIMA Stationarity Teyadasdanvauzilu stationary (ArAeii T
svege77) Feazdinnsanaeulagldmanaasuity Augmented Dickey-Fuller (ADF) tieginnailudeyaiien
adesnelal vindeyaliiadies (non-stationary) 819d 09¥11n13v W ey atadie 362835 Differencing
Autocorrelation N1395I3ABUANUANNUSSEMINTRYAludRUR19Y Iagly Autocorelation Function (ACF)
uag Partial Autocorrelation Function (PACF) Sstaglunmsidenwisniiwes p d q vesluing ARIMA

3. msdenmsdwesvedliing ARIMAp (Auto-regressive term) S1uauvasAIANa11 (lags) Tildlu
@299 autoregression (AR)d (Differencing): $1uruasadsiideyagniiliiadios (Relitoyaidu stationary)
q (Moving Average term): 3112UVDIANAIMNAI1 T TUAIUYDY moving average (MA) NM5LEDNNISIALADILYI
NIUMFIATIZ ACF Uay PACF 1i3omsld Grid Search ilomarilungaufigadmiulua

a. nsilnasunaznaasulauiaa ARIMA Training Data: [ideyafifiegiiolinasuluina Tasutsdoyaiiu
el (Training set) uazyAVAdaY (Test set) LitoUsziiuUTEANEAMN1TYINNY (Forecasting) Taiaa ARIMA
sxgnldiilenensalszsiu PM 2.5 Tusunan Tnglideyalusiin (msflnasu) emamsaiaiuluszernandeld

5. msUszidiuna ndaandildluina ARIMA fiflnaeunds msiinisussiiudszansamvestunalagld
Mean Absolute Error (MAE) Root Mean Square Error (RMSE) wag Mean Absolute Percentage Error (MAPE)

dieginlumaanansavineseau PM 2.5 Tausiugualvy
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MAE 14lunsTarniadevesaufianaindiintululung
RMSE 1lunisaaufiananafiintulassnisdiseduavensiiduualvy
MAPE Tdlunsinanuiianaialaenisiwandulesidus
6. msvszgndldnisvuiseunen: Woluea ARMA fanuusiugigs msldlueailunisneinsalsesu
PM 2.5 Tusuianazdeliid i annsoaensalsdvuaiiveniauasinisunnuniealunisfuiiedy
wansznUftazintuld memusukasmaieuse: Tuna ARIMA fivhunesesu PM 2.5 Tduiughannsaluld
lunsioudearmiinazn1saunutaeiu 1wy n15ud AUl s TR suAINE 0N1TIUHUNITIANTT
nsasesafiuluiiuiiffanudeags
agUuanmsld ARIMA n1slHlanna ARMA Tunswennsalsesiu PM 2.5 Tugineunsdgdutiuanunsadas
Tinsnensaiseduduavonsiinnuusiudiuasdefioldunniu lasnsidenmsiwesfimnyauuaznisiinaou
Tusaseteyafilegegiafivame msUszifiunagind1 MAE RMSE wag MAPE aztaelviidnlafisussavBaimues

lumawaganunsaunlulssgndldlunsinnisuaiivmseinidluswanliegnadiussdnsnm

6. H#7UNANTAIY

nsneInsalsEA vl U uazeed PM 2.5 Tua1n1Aresd N u1aUsdu S9nTAnTsuaAsA3 0g5e1
iﬁﬁ%ﬁumﬂmEJWWlﬂﬁﬂﬂﬁL%EJuimadLﬂ%d (Machine Learning) wanewmaiia lawA Random Forest Support
Vector Machines (SVM) wa Gradient Boosting Machines (GBM) 1l aifiuaruusduglunisnennsal ngld
foyannaniiingninenaluiiufismtudeyaanmeimauasiiadodug Ainansenurossdu PM2.5 1wy
NGl ANNTU ANLITIAN UAENIIITIRS

1. mswensalsziu PM 2.5: namsvaaesuazmsiiaziniswensainuit Tuea ARIMA [umadieiid
Uszavisnmgegalunsnensalsedu PM 2.5 Tnsannsavinnessiu PM 2.5 siedilusuazseduiede 24 dalu
Igegausiugr Taol ARMA ansnsavimiswennsalldfluszeznanliiiu 48 $alus dwmuniswensalssiu PM
2.5 91099 wazlaiAu 31 Fu dwiunisweinsaiUFunu PM 2.5 1ede 24 Halus Tuiea ARIMA fungaudige
fleann1smeassie ARIMA(L,1,1)(1,1,1) d195U PM 2.5 s1897Tu was ARIMA(0,1,3) @13y PM 2.5 ads
24 #7111 Mean Absolute Error (MAE) Wag Root Mean Square Error (RMSE) dflaniileiisuiuluina
B 9

2. msfnwanunsallsadiisiain PM 2.5: msnwinuinlurisiisedu PM 2.5 geduagiiniaifindu
vosiheiiionemsssuumadumels wu lsaveasniau Tsaldutalng uaslsavasnausniauidos Tnewy
Anuduiusifteddmsaiszrinasedu PM 2.5 warnsifsturesiglungalsadendnn msliasgvidae
adALTanssauuansiliugn Incidence rate way Incidence rate ratio ¥aslsamaiumslasng q G6nsins
dindueghaiitiodrdmyidossdu PM 2.5 Tusnimgatiu InslamylutasiifinsUdesuafivlusziugediuionios
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PnNEan1sIdeiinisldimaiia Machine Learning 1w Gradient Boosting Machines (GBM) lun1swansal
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