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Abstract

The dust in the atmosphere (Particulate Matter with a diameter less than or equal to 2.5 micrometers; PM,5) is
the most significant air pollution in the northern region of Thailand, directly and indirectly affecting the health of
the people. This pollution in Phayao province has consistently ranked in the top 3 of Thailand’s northern regions.
Forecasting the concentration of PM, s in the atmosphere using a mathematical model is an alternative that can
be employed as a guideline for planning solutions or preventing air pollution problems. Logistic regression analysis
and data from the Thai Meteorological Department and Pollution Control Department were applied to this
prediction model. The 5 years of data between 2015-2021 were utilized for this model and created using Python
programming. The results demonstrate that the independent variables of this model are PM,,, NO,, O5 and CO.

The sensitivity and specificity are 0.96 and 0.72, respectively. The area under the curve (AUC) is 0.98.

Keywords: Air pollution, Logistic regression, Predict model
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Year_Month_Day Hour CO NO2 502 03 PM10 Wind speed Wind dir Temp Relhum Pressure Rain PM2.5

0 150101 100 150 126 1.0 1.0 36.0 01 106.0 209 814 7259 00  NaN

1 150101 200 1.40 127 1.0 11.0 500 0.2 68.0 201 815 7258 00  NaN

2 150101 300 060 103 1.0 11.0 460 0.1 79.0 191 86.0 7257 0.0  NaN

3 150101 400 050 91 1.0 90 420 0.2 3600 182 92.9 7257 00  NaN

4 150101 500 050 72 0.0 S0 410 0.2 3140 180 97.6 7255 0.0  NaN
56251 210831 2000 049 50 00 380 160 05 136.0 253 84.0 7210 0.0 11.0
56252 210831 2100 057 40 00 40 200 0.2 90.0 245 85.0 7210 00 100
56253 210831 2200 052 40 00 40 190 12 650 245 86.0 721.0 0.0 7.0
56254 210831 2300 040 20 00 50 170 13 670 244 86.0 7220 0.0 9.0
56255 210831 2400 044 20 00 30 180 0.8 690 242 87.0 7220 0.0 9.0

U7 3 - msudasteyaiilinnnisiiusivsandelusunsulnmeu (Python)

fanlsdasy LETRIE IR

A1 0, A1 CO, A1 NO,, A SO,

1 PM,,, A Pressure, A1 Temp,

:
, o A1 PM2.5
A1 Wind Speed, A1 Rain, A1
Wind Dir uaz @1 Rel Hum
3
maATuAzoIAteya
(Cleanning Data)
n13denAuaN Yy
(Feature Selection)
af1sgUuuunTHgInal NIIVADUATTUYNAD
fyTBnsnnnagw R fBMTvIAT R-Square

3

Ansisinisoaneuladanng |

|
l |

gpas1uuudIans 70 9% YARTIIAGUANIUYNA DY 30 %
(Training Set) (Testing Set)
ms’;iaaummgnﬁaa

A8 IwIA1 ROC

o
o

UM 4 : TURDULALNILTUIUNNTAS 1 MUUTI@BINITNENTe

€af

119



Journal of Engineering and Digital Technology (JEDT)
Vol.11 No.2 July - December 2023

3.2.1) m3vIAIuazeImTeya (Cleaning Data) \Uu
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v o s

AATIEVENFUNUSWUULESEY LneazAndananndanusni

[V

ANUFURUSAUNINATT 0.40 Felasumsnaaeutadnfey
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YoIANFUNUS TuudldualuANdnIIAUAAIALAG OU

v v o o A

Useanit 1 Wegaeldseaudeddni .05 [13] Tevuin

=
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CO NO2 O3 PM10 Wind speed Wind dir Temp Relhum Pressure Rain PM2.5
Date

20190705 037 50 200 230 1.3 1340 261 82.0 7.0 00 9.0
20190705 035 50 200 200 1.4 136.0 256 81.0 7.0 0.0 8.0
20190705 038 50 190 100 1.4 136.0 252 81.0 7.0 00 7.0
20190705 041 60 180 9.0 1.5 136.0 250 81.0 770 00 6.0
20190705 043 70 150 100 14 1350 248 820 7170 00 70
20210831 049 50 &80 160 05 1360 253 84.0 7210 00 11.0
20210831 057 40 40 200 0.2 900 246 85.0 7210 00 10.0
20210831 052 40 40 190 1.2 650 245 86.0 721.0 00 7.0
20210831 040 20 50 170 1.3 67.0 244 86.0 7220 00 9.0
20210831 044 20 30 130 0.8 69.0 242 87.0 7220 00 9.0

JUT 5 : m3udaranaannnisvineuazenteya
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Pearson correlation coefficient matrix
100
- 0.071 0.023 0.012 0.15 0.036 0.011 042
NOZ - - - 0.042 10.068 03 016 0.048 072 075
03 - 015 - 0.055 058 0.0084 0.02 043
-0.50
PM10 - 041 - - 0.074 011 0.046 04 0.25 0.052
-025
Wind speed - 0.071 018 0.074 - 0048 016 0.16 0.054 007 0.089
Wind dir- 0.023 0.042 0.055 011 0.048 - 0.26 0053 04 0.0066 013 -0.00
Temp - 0012 0.068 058 0.046 016 0.26 -- 053 0.033 012
--0.25
Rel hum - 0.15 03 0.4 0.16 0.053 -- 011 0.069 033
Pressure - -0.036 016 0.0084 0.25 0.054 04 053 011 0.037 0.28
Rain- -0.011 0.048 0.02 0.052 0.07 0.0066 0.033 0.069 0.037 0.049 _0.75
PM2.5[ 042 072 043 -0.089 013 012 0.33 0.28 0.049
[us] NO2 o3 PM10  Wind speed Wind dir Temp Rel hum Pressure Rain PM2.5 Lo
U 6 : nsauvBndduusyAvsanduiusuuuiiio sy
3.2.3) MISASNAUNITNINTAIANIENITIATIZVINITONO DY Multiple Regression
a o A o aa o w fw 400 1 -
Waaunyga lagnsAadenduysndauduiusiven /
PM, s Hiflaamangaudilaainnisidenaudnumue e
° & o a a ¢ A v 300
Aruadusnysdasy taglunisimsigmiieds1eauns
IRV NALAAENT @1USUNITNEINTAIAT PM, 5 dUldin
-
A PMg, NO,, O5 kaiz CO muguuuuaunis (3) ladu g
u
AUNTSNYINTAUVDILUUT 1A (6) A9t
100 4
Z = -3.412+1.1819%,-0.1392X,-0.1149X5+0.8260X, (6)
el Z Ao Huazessvuialiiiuy 2.5 luaseu (PM,s) ol
= [ 6 I3
X, fis feasusunauanlen (CO) p ™ o o P
PM25

X, io Awlulasiaulaeenled (NO,)
X; Ao ielelau (O,)

X, fio duazeswwaliiiu 10 Tuaseu (PM,,)

lngisanunsadiaunisanaeenua i launasians
ANNFNRUSTAAY WelATIeRAuduRuSTEnINe AU
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JUN 7 Anaudimiusidadunan
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3.24) msnnszvimsannegladain (Logistic Regression
Analysis) Wiea¥guiuumsizeuinissiassnisannostite
msnensal lnen1suusteyaseniu 2 yadeya Ao yanis
A5719ULUUT1899 (Training Set) Tas 3§ n1571ATIZYNS
anaesladain Feazlddeya 70% anyatoyaiomn lu
n1safeguuuvannIsnensal mmfuﬁwgmwuaums
wennsalfiairsliumaaeusemsvinneluyadoyaiivie
8 30% Feaglddmiuvhnisnsivdeunugndies (Testing
Set) wagNITIATIERIUAUTELAN (Discriminant Analysis)
fin AIANBIAUANNUSIZ IR UTINN LazfuUsoasy
Tnarmunm1 PM,s 1iun31 50 pe/m’ Tiduaniumasgiu
w38 234 (Yes) wnd1n31 50 pe/m’ dedndueidiliiiu
un5gu 3o liage (No) Feazunugasandu 1 fu 0
AIUAIRU LAIYVINNITASILUUTIABINITNEINTAIAIBANNT
annoeladann (4) T

Prob (Y) = 1

(8.6581+0.4365X -0.706X -0.0212X +0.0598X )
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