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Abstract

This research developed a monitoring system for fine particulate matter (PM2.5) capable
of issuing alerts when levels exceed established standards via the Line application and
forecasting future particulate levels using artificial neural networks. The forecasting model was
created using Rapid Miner Studio and implemented at three locations: Bansomdejchaopraya
Rajabhat University in Bangkok, Bang Thorat sub-district in Samut Sakhon Province, and Mae Rim
district in Chiang Mai Province. Data were collected from March 1, 2025, to May 31, 2025, for
model development and from June 1, 2025, to June 30, 2025, for forecast comparison. The
variables included PM2.5 levels, temperature, relative humidity, and wind speed. The analysis
revealed that the most accurate forecasts were in Chiang Mai, with the lowest volatility at
0.03% (Mean Absolute Error = 0.155, Mean Absolute Percentage Error = 0.4%). In contrast,
Bangkok and Samut Sakhon showed volatilities of 2.31% (MAE = 0.43, MAPE = 5.2%) and 5.54%
(MAE = 2.08, MAPE = 6.5%), respectively, highlighting the effectiveness of neural networks in air
quality forecasting. The findings from this research can inform the development of local
environmental management policies and plans, ultimately improving public health and quality
of life.

Keywords: Warning system; Forecasting model; Fine dust; Artificial neural network
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2. msa¥rauuassntsnensalusunaduazessvunaanlaiiiu 2.5 luasau nsads
JEUUMILARUABLAENTATIMUUTIa0INTNEINTalAT PM 2.5 TaglaunmatialasaingUssamiiiey
(Neural Network) uldifioa¥1auuusiassnisnensaladu PM 2.5 drath dogadunuudildlunis
s indudoundsiauituil 1 funa 2565-31 nquniau 2565 wazdoyanisasiaindudoundanaud
Fuil 1 fquiou 2565-30 fquieu 2565 hdeyatilsnnniedomainduisszneusie 1. foyauiua
duazoas PM2.5 ¥ald 2. doyaguvgd 3. feyarnuiuduimslueina srdaguuuulioglusuuuy
194 Comma Separated Value (CSV) Tngdngunuuteya ilusedalus Yuas 24 yateya wonidungs
6 nguteyaiiievinsiisufivunanisnennsal Weudsnguisudesthdoyadnlunalaseieuszam
Wisnuulusinsu Rapid Miner Studio mﬂiﬂﬂi&ﬂimsﬂazﬂ@ﬂlﬂﬁaaimaaﬁ;ﬁﬁ“}’aaaﬂLLUUI@EJI%LW%
Tnsesdredszainiiion didoyanisnsiaindudeundameinsaliiuuuudiass uaztmadldun
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Wisuifisuteyanniaiesmsiainfioglutasiuil 1 fquieu 2565-30 fquiou 2565 udnirteyaild
Rmnumra Weddudauuandng (Percentage Difference) AAARIALAREY (MAE) kagA1AIN
ﬂﬁﬁﬂLﬂﬁauﬁugiaﬁLaﬁa Mean Absolute Percentage Error (MAPE)

Han1swInfauUTuIudY PM2.5 a1u1saudaufouriussuuwindauniulusunsulal
(Line Notify) iloudafioudflegluuinanidnnainduazoos waziedesannsaihdoyaniiase
nsnenIaiUsINUareRs PM 2.5

NansweInsaiUInauaresswnEnliiiAy 2.5 luasouihuiinuduazessfingain
faus Suil 1 fureu 2565-31 NYNIAL 2565 ot deyansuszananamemaialaseiouszam
Feumdisuiiteutudeyanniaioansrataioudiud 1 fquisu 2565 - 30 fqu1Bu2565 Feuuusiaes
mrswensalinlusunss Rapid Miner Studio Inefin1sdnanduses1adsusndiuusesnidu 6 ngu
nsnensalsenguiegieildnananirsdunuudaesanmsaneinsaiuiinaduazessarmiililag
Trinansnensalitlndidesiutoyasieiivanlflumsiieudiou

dl U ! L4 a gj U lﬂ' a
A19719N 2 MDY NNANITNGINIUIARRAINTILNWHIATUAT TUN 1 HOUU 2565

pm2.5 | temp | humid | win | month day time prediction
13 32 78 1 L 1 0 13
9 32 77 1 6 1 1 10
12 32 77 1 6 1 2 12
10 32 76 1 6 1 3 11
13 32 77 1 6 1 4 14
24 31 79 2 6 1 & 24
26 31 81 1 6 1 & 26
26 32 80 2 6 1 7 26
30 32 76 1 6 1 8 30
29 33 71 2 6 1 9 29
30 34 62 2 6 1 10 30
23 a5 57 3 6 1 11 28
30 35 &0 2 6 1 12 30
22 36 51 2 & 1 13 22
15 38 aa 2 6 1 14 15
11 37 55 2 6 1 15 11
14 35 95 2 6 1 16 14
14 4 95 2 6 1 17 15
14 33 895 3 & 1 18 15
16 32 95 2 6 1 19 16
18 32 95 3 6 1 20 18
i8 32 95 3 6 1 21 18
15 32 a5 3 6 1 22 15
14 32 95 2 3 2 23 14

a Y ! L3 a 5 LY LY o A a
M990 3 G]’DE’]EJ’NB\Iaﬂ’ﬁ‘WUqﬂim@ﬂ(ﬂ@@]ﬂﬁ]\?ﬂjﬂﬁl‘miﬁqﬂﬁ IUN 1 HOUEU 2565

pm2.S | temp humid win maonth day time | prediction
29.0 8.0 95.0 1 6 1 0 309
320 28.0 5.0 1 6 1 1 338
2.0 28.0 950 1 & 1 2 338
320 28.0 950 2 & 1 3 338
7.0 280 5.0 1 & 1 4 ise
51.0 28.0 95.0 2 6 1 5 53.2
61.0 28.0 95.0 1 3 1 & 63.6
59.0 283 950 1 & 1 7 61.5
29.0 293 5.0 1 6 1 B 30.7
230 30.5 913 2 6 1 9 248
S1.0 313 853 1 6 1 10 53.1
21.0 33.0 775 1 6 1 11 229
53.0 34.0 713 2 & 1 12 55.2
77.0 340 758 2 6 1 13 80.4
58.0 ELE] 748 3 3 1 14 £0.4
0.0 343 74.5 2 6 1 15 21.%
34,0 328 815 2 6 1 16 35.5
19.0 32.0 848 2 & 1 17 208
21.0 318 88.3 2 6 1 18 22.7
45.0 31.0 89.0 3 6 1 19 46.6
54.0 31.0 913 2 & 1 20 55.9
42.0 30.0 208 1 6 1 21 434
18.0 30.0 930 3 & 1 22 198
53.0 30.0 95.0 1 6 1 23 54.8
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pm2.5 temp h d win h day time prediction
as.0 330 ir.o0 2.0 ) 1 23 ajye
47.0 380 38.0 0 6 ] 22 468
a5.0 39.0 5.0 0 1] 1 21 aa.9
46.0 319.0 34.0 0 6 i 20 45.9
42.0 39.0 130 1.0 & 1 19 41.9
40.0 39.0 32.0 1.0 6 1 18 40.0
33.0 40.0 30.0 1.0 [ 1 17 330
330 39.0 29.0 1.0 6 1 16 33.0
28.0 39.0 29.0 1.0 (] 1 15 28.0
27.0 38.0 32.0 1.0 6 1 14 27.0
23.0 380 320 1.0 ) 3 13 23.0
22.0 38.0 33.0 1.0 6 1 12 22.0
20.0 380 340 1.0 & 1 11 201
27.0 38.0 37.0 2.0 & 1 10 26.9
330 350 38.0 3.0 3 3 9 329
41.0 37.0 41.0 1.0 & 1 B 41.0
53.0 370 420 3.0 6 1 7 531
53.0 aso 450 2.0 ) 1 6 53.0
58.0 340 a%.0 2.0 6 1 3 58.0
64.0 340 46.0 2.0 6 1 4 £4.0
| _45.0 36.0 a3.0 1.0 6 1 3 45.0
42.0 36.0 40.0 2.0 6 1 2 42.1
l_¢‘l‘.{0 350 7.0 2.0 ] 1 1 432
44.0 38.0 35.0 2.0 & 1 0 44.2

2 ASNNIAL-SUNAL 2567

nawasiudninuwansng (Percentage Difference) WiaiUSeuifisunanisnensaiusuia
Auazessvuimaniaiiu 2.5 luaseu fuuimaruaressadnliiu 2.5 luaseuanieesmsiaindu
fnlalugnRndangamaniung gaRnsedminaymsanns wazaninmeimindedd Tnsusnamngs
fuls

A13197 5 uansAmalosidudauunng1g (Percentage Difference) 91nuuudiaauiieuiuay3unasu

MAsewsinld ndeyadounds 3 \eu

nsnadeudeyanlatedaunds 3 lnay

PM2.5 & PM2.5&  PM2.5 & Temperaturgl PM2.5 &Temperature
NUNIT PM2.5 Only PM2.5 & Wind
Temperature & Humid & Humid & Wind
Humid
NPNANNWUNUAT 12.44% 9.10% 5.53% 5.62% 5.98% 2.31%
AYNTAIAT 17.28% 8.77% 10.44% 7.18% 5.54% 8.16%
el 0.74% 0.65% 0.69% 0.04% 0.03% 1.32%

A13197 6 uansAmalasdudALLANAI (Percentage Difference) 91nuuudtaauiieuiuaysunasu

MATInTI Al 3ndeuadounas 7 Tu

nsnadaudayanlagedounas 7

PM2.5 & PM2.5&  PM2.5 & Temperature PM2.5 &Temperature
318N13 PM2.5 Only PM2.5 & Wind
Temperature Humid & Humid & Humid & Wind
NTUNWUNIUAT 0.05% 0.04% 1.01% 3.98% 4.48% 0.13%
AYNIAIAT 0.72% 0.52% 1.44% 0.06% 0.96% 1.27%
Weall 47.63% 3.03% 0.14% 1.87% 1.78% 3.57%
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AN3199 7 wandAmaosidudmnuunng1e (Percentage Difference) 91nuuudnaeuiieuiuaUsunasu
MpT0nTIvinle 9Indeyadounds 3 Ju

nsnadeudayanlatneiaunas 3 Tu

PM2.5 & PM2.5 & PM2.5 & Temperature | PM2.5 &Temperature
N8NT PM2.5 Only PM2.5 & Wind
Temperature Humid & Humid & Humid & Wind
NIUNNNATUAT 0.55% 0.32% 0.32% 0.70% 4.38% 0.47%
AUNIEINT 4.48% 6.39% 4.48% 0.07% 11.93% 2.68%
el 17.28% 17.16% 22.96% 18.58% 19.11% 17.49%

HAAIAUAATIAATEY (MAE) LagA1A1uAaIalAdouduysaliade (MAPE) WIsuiigurans

wensaiUSunaiuazeswndnlidiiy 2.5 luaseu dudSunaduazesswwindnliiy 2.5 luaseuain

P30T IRAUTIR LA lUARARINFIINLVIIUAS 90

a

AAPNIMINAYNITIAT LL@%@@M@WQQQM’J@L‘US&M@J
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a o o v A

A13°99 8 warAILAIIALAREY (MAE) WagAianuaaamdeuduysaliade (MAPE) :nuuudtaediigy
AUAUSHNUNUNATDR32 T L

nsnageudeyanlagiedaunds 3 lnay

PM 2.5 PM2.5 &
®_ o ANUAATA PM 2.5 PM2.5 & PM2.5& | PM2.5 & Temperature
WIN ~ & Wind Temperature &
LARBDU Only Temperature Humid & Humid
Humid & Wind
NFRNNUAIUAT MAE 1.72 1.24 091 0.75 0.76 0453
MAPE 17.9% 14% 1% 7.8% 6.1% 5.2%
aynsanAg MAE 6.94 3.23 3.72 2.55 3.11 2.09
MAPE 12.1% 10% 12% 7.8% 9.6% 6.5%
el MAE 0.33 0.30 0.72 0.07 0.6 0.15
MAPE 1.0% 0.70% 2.2% 0.2% 1.6% 0.4%
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Maan Absolute Error (MAE) for 3-Month Retraspective Tost

Mean Absolute Percentage Error [MAPE] for 3-Manth Retrospeactive Test

Ky

sUAAN 23 HadALAAIALAREY (MAE) LagAAuAaIaLeReuduysaliade (MAPE)
nsuUTasiisuivAnalunrieniala dourds 3 Weu
0 AnA 1auag (2565)

M19197 9 Har1ANAIALATEU (MAE) WagAAnunaniadeuduysaliade (MAPE) :niuuinassiigy
AuAUSUNUNATDR32 T 6

nsnadeudayanlatsdiaunas 7
o fwAae | PM 25 oM & oM & PM2.5 & PM2.5 & PM2.5 &
WHIN o . Temperature & Wind Temperature &
LARBDU o Temperature Humid

iy Humid Humid & Wind

NTUNWURTUAT MAE 0.192 0.046 0.546 1.375 0.042 0.43

MAPE 0.70% 0.10% 2.20% 4.70% 0.20% 5.2%

AUNTAIAT MAE 0.538 0.246 0.613 0.567 0.533 2.09

MAPE 1.20% 0.60% 1.70% 1.50% 1.50% 6.5%

Wealu MAE 4.47 0.215 0.22 0.13 0.27 0.15

MAPE 75.20% 4.10% 3.90% 2.30% 4.70% 0.4%
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Mean Absolute Ermor (MAE) for 7-day Hetrespect:

MaE

> - ->

Mean Absolute Percentage Error (MAPE) for 7-day Retrospective Test

ar
o

sUA W 24 raAAuARIALAGeY (MAE) LazAnuaaaeReuduysainde (MAPE)
NLUUTaeisuiuAsIauirIaInsIndaled dounds 7 Ju
a1 AnA lauag (2565)

A13797 10 HaAIAUAAIAARDY (MAE) WA uAaInndauduysalade (MAPE) nuuudnaeaiiey
AuAUSinaruinasemainla

nsnadeudayanlatnediaunas 3 Tu
PM2.5 & PM2.5 & PM2.5 &
v o AIUAATN PM2.5 & PM2.5 &
WA A PM2.5 Only Temperature & Wind Temperature &
LARBU Temperature Humid
Humid Humid & Wind
NTUNNUNIUAT MAE 0.342 0.504 0.175 0.587 0.383 2.77
MAPE 0.50% 0.80% 0.30% 1% 0.70% 4.40%
AYNIAIAT MAE 2.00417 5.204 1.93333 1.671 1.15 5.03
MAPE 5.59% 14.30% 5.46% 4.40% 3.30% 11.6%
Wealud MAE 9.729 9.717 13.125 10.404 9.892 13.17
MAPE 9.40% 9.30% 13.70% 10.10% 9.50% 14.5%
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Mean Absolute Errar (MAE) for PM2.5 Prediction Models

Mean Absolute Percentage Ermor (MAPE) for PM2.5 Prediction Models

MARL (%)

*

JUATN 25 KadALARIALARDY (MAE) LagAAuAaIaLReuduysaliade (MAPE)
PNkuUTaeisuivATIaurIansIndald daunas 3 Tu
0 AnA 1auag (2565)
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113835195 UURINADUABEU PM 2.5 a11150uanidoyan1ins19inUTunanuaread N1umnis
Tsunsuuanmaiuieundinduuuilefenazainsodinsudnfougiidnsungunisudansus e uinla
aunsasunsiuiaUinnaduazens PM 2.5 laegunasuilbiauisawisusilunisdesiunuesaindu
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Hau 1 mmmJ 2565-31 wepuae 2565 dnfuldlunisnensaiiuudassiiadieium wasdoyaynd 2
Audoyasious 1 Sguisu 2565-30 figuisu 2565 dmiuldlunausuieunanmneinsal Tngsins
Usugadayaliidunguuessiings 6 JULuU wazuusinmsvaaausendu 3 939 A

1. foyadouvds 3 ieuiitensnsaldravth namsnensaianndeyadounds Samindedmifian
waLesLiudauaneng eefign 0.04% Yanaannsldiuus du PM 2.5 sy gamgdl YL uay
AVINISIAN UAZTOIRIINTUNNUILAT wazdaninaynsaisua1Au
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A15799 11 LEAIATNALUBIIIUAAINULANAY (Percentage Difference) 3710 UUIN@DNUNUAIUTU0

AuipTomsIainle 9ndeyadounds 3 Weau

MAFE %)}

n MAM

&

nsnageudeyafilatedounds 3 lnay
PM2.5 & PM2.5 & PM2.5 & Temperature PM2.5 &Temperature
318019 PM2.5 Only PM2.5 & Wind
Temperature Humid & Humid & Humid & Wind
ATANNUAIUAT 12.44% 9.10% 5.53% 5.62% 5.98% 2.31%
dynIdnag 17.28% 8.77% 10.44% 7.18% 5.54% 8.16%
EINRARY 0.74% 0.65% 0.69% 0.04% 0.03% 1.32%
Mean Absolute Percentage Error (MAPE) for 3-Month Retrospective Test

JUN W 26 wansAmaosidudinuwANGNY (Percentage Difference)

o I v ! a 1 PN = Y b 14 4 v A
"\]']ﬂLL‘U‘UT\]’]ﬁENL‘VI‘EJUﬂ‘Uﬂ’]UiﬂJ’]m&Ju‘WLﬂi@ﬁﬁ]iﬁ]“ﬂ'}@l@ PNVBYAYBUVAN 3 109U

fun: i Taung (2565)

2. Yayadounds 7 Tuilonensalanmtl wanisnensalandeyadeunds Jaminaynsanas

Anaesiduinuuanee Heeiign 0.06% Janaainnslafuds du PM 2.5 $3uAu gaumgll Aauiy

WAZT0IaeHN AD JmTatedlailasn FUNNAUMIUATINUE AU

A15197 12 uanaAEalUasiuRALLANANg (Percentage Difference) anuuusaaisufuAIUsuna

AUA38nTI93Ale andeyadaunas 7 Tu

nsnadaudayanlngedounas 7 U

PM2.5 & PM2.5 & Temperature PM2.5 &Temperature PM2.5 &
318113 PM2.5 Only PM2.5 & Humid
Temperature & Humid & Humid & Wind Wind
NIANNUIUAT 0.05% 0.04% 1.01% 3.98% 4.48% 0.13%
AYNIAINT 0.72% 0.52% 1.44% 0.06% 0.96% 1.27%
el 47.63% 3.03% 0.14% 1.87% 1.78% 3.57%
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Mean Absolute Percentage Error (MAPE) for 7-day Retrospective Test

JUANT 27 uansAmailasifuininuunngg (Percentage Difference)
PNwULIResisuiuAUSINaEuTATeN IRl Mndeyadeunas 7 Ju

3. Yayagaunas 3 Tuilengnsala it Nan1TneINalaINUeyadaunas Jminaynsanas
AraLUasidudauwAnA1R Yeedian 0.07% Janaainmstdmuls du PM 2.5 59uiu gaungd aauiy
LagIaIRNNADNTINNAUMUATIAE M InLTadlrnua 1Ay

AN51991 13 uansAwalesidudnnuLAn@ie (Percentage Difference) a1nuuusiaeafisuiua1usunu
HuiipTewmsIaiale andeyadounds 3 Ju

nsnadaudayanlag1edounas 3 Tu
PM2.5 & PM2.5 & PM2.5 & Temperature PM2.5 &Temperature
318013 PM2.5 Only PM2.5 & Wind
Temperature Humid & Humid & Humid & Wind
NTHNNUAIUAT 0.55% 0.32% 0.32% 0.70% 4.38% 0.47%
RN RIE] 4.48% 6.39% 4.48% 0.07% 11.93% 2.68%
el 17.28% 17.16% 22.96% 18.58% 19.11% 17.49%
Mean Absolute Percentage Error (MAPE) for 3-Month Retrospective Test
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JUNWA 28 uansAmaUasidusiauuANg (Percentage Difference)
PNwuLIaesisuiuAUSINaiuTATewnTI9inld Mndeyadaunds 3 Ju

furvasgunmil 27 - 28 : And Tauas (2565)
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