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Abstract

Research aims to: (1) examine the trends of particulate matter smaller than 2.5 microns (PM2.5) in
Nakhon Sawan Province and forecast concentrations for 2026 using historical data from 2021-2025; (2)
develop a predictive model for future PM2.5 concentrations; and (3) propose guidelines for air pollution
management. Daily PM2.5 data were retrieved from the AirdThai website and analyzed using time series
analysis technigues. The methodology involved data preprocessing, missing value imputation, exploratory
data analysis (EDA), seasonal analysis, and the construction of a Moving Average (MA) model, which was
further refined through error adjustment across specific intervals. |
| The findings reveal that PM2.5 concentrations exhibit a distinct seasonal pattern, consistently peaking
during the period from November to May (winter to pre-monsoon season) and decreasing during the rainy
season. While the initial Moving Average model effectively identified general trends, periodic inaccuracies
were observed. Consequently, the model was optimized by categorizing and adjusting for errors based on
specific time intervals. This refinement significantly reduced the error rates, thereby enhancing the model's
predictive accuracy. |
| Predictions for January to December 2026 using the improved model align with historical seasonal
trends, indicating a rising trajectory during these months. The results of this study can be utilized for air
pollution contingency planning, public health alerts, and as a foundational framework for future model
development. |
| This study demonstrates that time series analysis is an effective tool for monitoring and forecasting
air pollution trends, providing a vital pathway for the development of localized spatial air quality monitoring
systems in the future. |

Keywords: PM2.5 Time Series / Moving Average Modeling / Air Pollution Trend Forecasting
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Fuifiou 2021 2022 2023 2024 2025 SJuifiou 2021 2022 2023 2024 2025
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2-.8. 27 17 29 268 319 2-5.A. 31 12 27.7 423 39.49401
3-u.a. 38 25 27 329 318 3-5.0. 34 13 214 434 374587
4-u.n. 35 32 29 276 414 a-5.0. 31 20 205 405 31.995
5-4.A. 37 34 24 35.5 439 55.0. 37 17 22 283 314643
6-41.. 36 34 22 36.9 506 6-5.0. a4 12 316 252 213477
7-41.A. 30 34 19 383 526 75.0. a7 18 203 321 28703
8-41.0. 19 33 36 39.5 57.2 8-5.. 43 18 244 31 27.2605
9-41.A. 18 35 36 46.6 48.1 9-5.A. 42 2 353 172 309377
10-40.0. 27 4 35 61.2 30.5 10-5.A. 30 21 387 288 32686
11-4.0. 25 49 20 56.7 225 11-5.0. 24 20 433 388 27653
12-40.0. 30 40 21 454 29 12-5.0. 22 19 449 295 230818
13-u.0. 29 42 35 427 37 13-5.0. 27 22 30.7 209 224759
14-u.0. 40 33 a 339 484 14-5.0. 35 37 279 15 183788
15-1.0. 49 40 33 239 422 15-5.0. 40 34 32 16 19.7029
16-1.0. 66 43 39 248 38.2 16-5.0. 33 39 306 186 26.53312
17-1.A. 48 51 37 32 278 17-5.0. 35 36 257 249 2883611
18-1.0. 26 39 28 414 405 18-5.. 31 34 17 323 20.63386
19-31.0. 34 24 29 515 449 19-5.A. 31 35 299 312 26.94877
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Fudiou 2564 2565 2566 2567 | waAudd Juifiou 2564 2565 2566 2567 | \afedd
28-.8 15 30 29 333| 26825 25-6.01 16 34 12 19.1] 20275
2918 12 12 35 315 22625 26-9.01 20 28 115 16.6]  19.025
3048 15 23 24 36.2 24.55 2750 20 10 1.3 16.1 14.35
1.0, 18 16 26 476 26.9 28-61.01 19 11 13.8 16.2 15
2. 23 11 28 535 28875 29-9.01 14 16 11.2 163 14375
3.A 22 12 30 476 27.9 30-5.01 10 26 6.5 19.8| 15575
4.0 25 18 26 37.1| 26525 31-0.0 10 35 56 17.3] 16975
5-W.A. 24 16 24 40.8 26.2 1wy 13 32 109 19.6| 18875
6-1.A 21 22 27 44.7| 28675 2.8 12 29 189 18.8]  19.675
7-A 20 10 32 34.2 24.05 3.8 17 30.5 22.6 20.9 2275
8-1.A 21 9 22 26.6 19.65 (K] 18 30.5 23.4 33.8| 26425
9-W.A. 15 10 23 27.1) 18775 5118 19 30.5 24.6 17.4] 22875
10-91.4. 22 11 13 21.4 16.85 618 21 30.5 22.3 12.8 21.65
11-n.a 19 12 18 18.8 16.95 -0y 23 30.5 12.3 17.7)  20.875
12-11.4. 23 9 21 12.9 16.475 8Ny 17 32 15.3 22.9 218
13-1.6. 23 13 13 19.7 17.175 LX) 15 34 12.5 22.1 209
14-n.a 27 13 1w 12.9] 17475 10-n.0 20 30 17.5 30.2| 24425

5.4 AIATIINNYNIAUAZYIANUNES
31NN1TATIAUTeYaT18T WudYNNAHugILAzsailowNian AoYde Tu 3 ey wgAIniey G
Judi 8 Weu waunian vewnl Faimuagieiiludrsddglumsfnvnnliuuezaiwuuiassdmiuneinsal

5.5 nan13nsziaynsualagld Moving Average
191438 Moving Average witemAuilialusauusn (nitial Trend) vostoya fauandluzui 1

Nan13ATIveYNIUIalagld Moving Average

60
50
40
30
20
10
0
1-Jan 1-Feb1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec

UM 1 uanans1nAuRlduuuy Moving Average 58Ul 1
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vdaanlfeuuliuseunsn Téinsdina Aanuaaiaadeu (Errort) Tngtheduaiddul we. 2568
uSsuiisuiuAunltmdunils

- Fhamueamadeuiiiauinuaray sﬁuﬁusdam@ma

- flunetadideueanndeugs wansidwwliudliansadudnvazaiwesdeyalsnsuiu fuang
Tuguil 2



ot st e i s

c N1SUSEYUIVINITILAUYIA AISWAUIDE1NEIEU (ATIN 2)

ENSD

FUN 2 LaRINTINANANNARIALARDUTOULTN

5.7 NMSUUSYIAIAUARIALARDULAZAITANEINGANTTY

AAUARIALARDUTDUL

EN Sustainable Development National Conference (ENSD Conference 2™)
AnzRINdeLLAEN T NEINsANERT WnInendeuding Faculty of Environment and Resource Studies, Mahidol University

. Mahidol University
‘-"_@A} Faculty of Environment
\{:_.J_;/ and Resource Studies

MNITRUTIIVBIAIANUAIAATOUAINYGIVBLTUTN LiBANYINGANTTUNWATIVRITRYA agUranyd
Arnuaanndeuiiandusiuuinuarduvavaduiududisiisdeiu duwandunisd 3

151991 3 ANANUARIALAGB UMY VBT TUN

5.8 N15AUIUAIAIINEUSUATLUATEY

Y293l lua- | 108A- |18uA- | 27uA- |1law- |23aw- | 198A- |5we- 24 1.8
9uA. | 17 uA. 26 41.0. 10 NN, 22 NN, 18 dl.. 4148, 2318 | 8w
U 9 U 8 Ju 9 Ju 15 4u 12 4u 24 3u 17 u 19 1y 15 Ju
Y293uii 3Ny~ | 2awe- | 125-A- | 30 5.A-
23Ny, | 11 58.A. 29 5.A. 31 §.A.
T 21%u | 18 9u 18 Tu 15 %u

PNAITUUITIIANAINARIALATDU ARIUINMIAIAST (Adjustment Constant) vaaumazaae lagldidm
AladgvesmANAaaAdou Arasiwarigniluldlunisusuuseduuilduseuusnlifianuutiugunny
fananslumsned 4



ot st e i s

c N1SUSEYUIVINITILAUYIA AISWAUIDE1NEIEU (ATIN 2)

ENSD

A1519% 4 ANASANLAINANTIASITAURRE Y

EN Sustainable Development National Conference (ENSD Conference 2™)
AnzRLINdeLLAEN NEIRSANENS U Inenduuiing Faculty of Environment and Resource Studies, Mahidol University

/g Mahidol University
@ | Faculty of Environment
X "7 and Resource Studies

5.9 wan1susuALuLldusauiaes wazn1siSeuLiiey

Y293l lua- | 10uA- | 18uwA- | 27uA- | 11aw- | 23aw- | 198a- | 5we- 24 1918
9 u.A. 17 w.a. 26 11.9. 10 N, 22 AL, 18§, 4.8, 2318, | 8 WA
f’hﬂ\i‘ﬁ 14.525 -3.625 16.044 -7.555 5.747 -18.999 16.205 -20.389 -7.41
Y293uii 3Ny~ | 24We- | 126-A. | 30 6.A-
23wy, | 1150, 29 5.0. 31 6.0.
ﬂ"lﬂﬁﬁ -9.336 5.251 -5.752 14.000

ndanAAnlyYTuUTeRmualdulng lavinnisAuiuaiauaaiandousouiiast wazasiansim
Wiguieuiuseuunsn dauanslugui 3

a0

20

-20

-0

WIBUWgUAIAINUAAAADUTENINGTOUN 1 uazsaun 2

- crror] e crror2

3UT 3 uanUTeuigUAANARIALATEUTENINNTRUN 1 WayTaUT 2

NaNUIN ANANLAAIALAGBUSEUNdRsanasas 1 TiuladnlauBAAuRaIaedeulng 0 Ballnadnsnavy
N13N3831861v8Y Error adnianauazliufidumangeunmiiousouwsn wansitwuudtassnuiulsandadianiy

Wiy Yy

5.10 daAEu 5 Ydoundsmuinanaisiuuaisdiniin

AAsiflaluusasdaeinuegInhdnyihluuiniuanafouuumsdminvesdudounds 5 U Inglidmin
Yargaunnindnlnage wernlunensaladu Tugindow 1w, - 9 wa. uay 2 we. - 31 5. 2569 (F7dAAY
Mady 4 Y 11nna1 20 pg/m? wazinualinedefidudAny) wazihailaluuvanaasiflaainaiaaiandouluns

avranmuIaly



ot st e i s

. Mahidol University
)| Faculty of Environment
47 and Resource Studies

c N1SUSEYUIVINITILAUYIA AISWAUIDE1NEIEU (ATIN 2)

ENSD EN Sustainable Development National Conference (ENSD Conference 2™)

AMZAUINADULATNTNYINSAENS UNNANEABUHAAE Faculty of Environment and Resource Studies, Mahidol University

5.11 a¥auualiuadud w.a. 2569
Punfnwuazdnvinsminensalidulugiaion 1 4., - 9 WA, uag 2 We. - 31 5.A 2569 THanwuana

Tugui 4

50

40

0

fwa.  Suwa 15w 22w W 12aw. 19aw. 260w Sila ol 26-fla.  2-uu

FUN 4 uanauauiuvaniswensalatfu PM2.5 1 3.a. - 9 WA, Uag 2 We. - 31 5.A 2569

il

5., 10-5.a.  17-5.A. 2450, 31

HH”I || |||||||||||||H‘ H

wa [l Swe 12wa. 19we. 26-wu

Gy, 16-na. 23w

0. 30w

5.12 afiusnenan1sAne
MnuansAnwannsaeiUTeldfed
5.12.1 wnliurduiigsluggrunaenadosivaningionnavesnamiouazaAnatsmeuuy
- 91l augou uaranmN1sendYeIeINIAm Yinliduayaudte
- wFnssuiinsatudeganuansnuidefinansinu PM2.5 axgdlutisuas Tl
5.12.2 M54 Moving Average vilsiluuiliiufideudresuieuldl, [5] widnanuazdenluuieis
- Sednudesuiumasiimununainindou
- MUY Error mugUuuutena Pvasiioudnuvazaiwestoyaldinilddiadefivsdnien
5.12.3 uwudiassseufiaesissaninmgumszdinsudlvanuamiaindeuansao]
- 4anad1 Teyaidnuazlanizauganaluusay ey
- m3viuuuuaediangfutsnaiduddiudmiudeyaeunsunaddanedey
5.12.4 wangnsalsessuinguszasdde 1 uay 2 ldegalussdnian
- b lludeyanazuuuINaeIARnA DY
- anansahlulinandluounasldluszdunils usazdadidedidn wu ldfidadenouen 1wu au
gaunadl I Jusiu
6. a3UNaN13ANEN
MNnMsIATgiteyasynsuaAdy PM2.5 vosdiminunsassalugig 5 Iikiumn (ne. 2564-2568)
annsoagUnadAnldad
6.1 uualliuuazaniavasAndy PM2.5
- wudhAsuianuiuiUsauggniaegetnay
- fraiendugasieiiles Ao Weungeineuiwiunguneuvesmnd Jadutiggruniaieuggsy
- YagaruilAuanategaliudday
- sUnuudanarifngluynd wansisnnuaihianevesusingnisal (Seasonality) ftannsniluldlunis
GEANMNTERELN L



L

s Mahidol University
@ Faculty of Environment
e and Resource Studies

‘ ey ot o=\ at 1 qlJ' = 5 Ci
g N1SUSEYNIVINTIEAVYIA N1THAILNBE1NEIBU (RT3 2)

ENSD EN Sustainable Development National Conference (ENSD Conference 2™)

AMZAUINADULATNTNYINSAENS UNNANEABUHAAE Faculty of Environment and Resource Studies, Mahidol University
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