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Abstract

This research studied the PM,, levels in schools in Nakhon Ratchasima municipality. The
objectives of the study are: 1) to evalnate the school dust level situation; 2) to study the variation
and the correlation among the dust levels and other factors: number of vehicles, air pollution levels
and meteorological data in the area; and 3) to develop mathematical models for estimating the dust
levels. The study methodology includes the study preparation, primary measurement in 5 schools,
monitoring measurement in 2 schools, vehicle counting and gathering of relevance data, and-model
development.

Results shows the average PM,, level of 53.63 microgram/cubic meter in the 5 schools
measured, which was lower than the average value of the municipality area. However, the dust
levels could cause adverse health effects in winter. It was found that the dust levels in the winter
were significantly higher than those in the rainy season, The variation pattern of PM,, and days of
the week was not found. The correlation study reveals positive correlations of PM,; with small
truck and total vehicles in the morning rush hours, and with PM,, levels measured at the PCD
station. The correlation coefficients are 0.677, 0.595, and 0.948, respectively.

Mathematical model development resulted in 3 models for each school: all-season case,
winter case, and rainy-season case. The models in all-season case have 2 independent variables:
PM,, and NO, of the PCD station. The models in the other two cases only have the PM,, of the
PCD station for their independent variable. All the models have the coefficient of determination
(Rz) between 0.419 — 0.748 and the root mean square error (RMSE) between 8.41 — 19.57
microgram/cubic meter. The outcome of this study is beneficial to the participating schools,

governmental agencies, and the general population of the Nakhon Ratchasima municipality.
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Furn3f 26 WBAINL 2549 58.55 76.00
Fuehadh 28 nemmau 2549 62.83 -
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ETRHEPLERE 9
Aunin 47.79 50.76
fgsgn 89.87 94.90
e 29,09 30,40
m?jmmummgm 15.97 20.94
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M54 4.7 Joyauaiivemanindoriinuaiunuuaiy lugiuardau

o PM,, NO, co 50, 0,
U
{(319.11./811.3) (ppb) (ppm) {pph) {ppb)
Fugndh 20 wwnou 2549 - 3.30 0.38 2.65 18.91
SuFunsT 1 nguaIng 2549 - 4,40 035 0.95 22.05
Suedi 3 WOHAIAN 2549 - 8.83 0.73 - -
Fugniit 5 nomman 2549 - 4.74 0.59 0.65 -
Sutunda 8 woun1n 2549 - 8.48 0.57 - -
FUnDh 10 WOBHIAY 2549 40.92 7.17 - 174 18.30
Fugnif 12 wguninu 2549 45.20 7.13 0.41 2.48 2522
Fueiadhi 14 woyaiAw 2549 - - - - -
Fudsmsh 16 WORNWL 2549 - - - - -
FungRauan 18 wouataw 2549 94.90 7.35 0.28 . 30.56
Ausuniii 22 WOHNIANY 2549 46.80 1.35 0.14 0.86 18.30
Suws?i 24 woun IR 2549 47.70 1.05 0.16 1.10 17.95
Surnia 26 wounAN 2549 76.00 4.96 0.76 0.65 17.70
Supiiedfi 28 woun Ny 2549 - - - - -
Fuwnd 31 NqUAIAL 2549 36.70 2.00 0.34 1.39 11.13
Fugni 3 figuien 2549 30.40 - - - -
Fudunid s fguiou 2549 38.20 - - - -
FIIUAIDE 9 12 1 9 9
Aundo | 5076 47.79 50.76 5.06 0.43
QAGEGE 94.90 89.87 94.90 8.83 0.77
Awge | 3040 29.09 30.40 1.05 0.14
Adlsauuasgn 20.94 15.97 20.94 2.74 0.27

1 LYY 4 ar =
mM319% 4.8 Anuduriutues PM, o TssFoufienssadindudoyauaivoime

s R' P-Value SUIABEI
PM,, 0.948 0.000 9
NO, 0.393 0.206 12
CO .399 (.224 11
SO2 -0.305 0.424 9
0, 0.565 0.113 9

[

1o A 9 o§ ¥ £ A ¥ o dw 1 o @ A& a A Loy
Q’Q%ﬂﬂiﬂuiﬂ PN URATNUTURWHINUY Y UeaY UNITAUATIULITaUUIDANS 95
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M3 4.9 Fayagyiouinemnaniinsumiuguuaiy luraadneg

L

r T p RH NR GR WS
ety . ) i

C (mmHg) (%) (W/m”) (Wim") {m/s)
Furnif 20 ey 2549 3025 | 75515 | 67.13 6871 | 21433 0.39
Sudunsa i PWE IR 2549 30.11 756.15 67.38 73.29 241.95 0.73
Sue$h 3 nguaiau 2549 3076 | 75599 | 66.13 99.67 | 28033 0.46
Furnhh 5 waumaw 2549 2989 | 757.37 68.5 9342 | 273.58 033
SudumdT 8 wouniny 2549 30,04 | 75632 | 7075 | 16021 277.5 -
FuWsh 10 WA IR 2549 2896 | 756.05 | 70.88 66.83 | 21542 0.36
Fuans T 12 wosaAy 2549 2984 | 75723 | 6738 9042 | 26642 | 0.17
Fuorfadi 14 wounin 2549 2033 | 75713 | 6425 - - -
Fugamshi 16 WOHMAY 2549 28.60 756.23 56.00 - - -

TUngWaLAN 18 WOBN1AL 2549 | 26.51 755.27 80.50 32.92 140.58 0.10

Fusumdi 22 ngunin 2549 2741 | 75442 | 8303 | 4354 | 17083 | 163
Tunsi 24 neun 1AL 2549 2876 | 75512 | 7450 | 7458 | 22333 | 150
Susni# 26 nogunIAN 2549 2905 | 75722 | 7525 | 4721 | 18354 | 045
Sueiiag 28 NgEnIN 2549 2040 | 7561 | 7563 - : -
unET 31 nguaIA 2549 2795 | 75664 | 78.63 | 67.96 | 21467 | 0.8
FugniTi 3 figuou 2549 2921 | 754.89 | 70.38 - - -
Fudundii 5 Tquiu 2549 2048 | 75619 | 66.75 . - -

IR B 17 17 17 12 12 I

Aundy | 2975 756.09 70.77 71.56 225.19 0.62

ﬂ"lf*NfIﬂ 30.76 75737 83.13 10021 280.33 1.63

Ll

Awhae | 2651 | 75442 | 600 | 3292 | 14058 0.10

Al g | 108 0.88 6.65 22.10 45.00 0.50

~ @  a =1 o =3 -
a5 9h 4.10 ANuFTUEYDe PM,, a1 Tswdswiiosunssfundudoyaggioninm

£

fauls R P-Value FTIUUADE1
T 0.071 0.836 i1
P -(0.072 0.825 12
RH -0.229 0.475 12
NR -0.091 0.779 12
GR -0.064 0.844 12
WS -0,156 0.047 i1
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