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Abstract

This research aimed to investigate the environmental quality using data regression analysis. Data regarding air quality
were collected in 17 communities of Chanthaburi municipality with four pollutants detected; PMZ_S, PMm, CO and NOZ. All
wastewater samples in an oxidation pond treatmentment system were chosen by grab sampling for organic substances
analysis. The results of air quality index (AQI) indicated that very good air quality class. While, the amount of organic
pollution in wastewater treatment system showed a continuous decline. The multiple regression analysis indicated
that PM10 and season appropriated for AQI forecast. Moreover, the estimation of BOD value with simple regression
equation showed the coefficient of determination (R) of and dry seasons with high level, and were 0.837 and 0.873

respectively. Therefore, the forecast of water quality data could be applied to wastewater characteristic regulation.
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Figure 1 The map of study area at Chanthaburi municipality (17 communities)
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Figure 2 The sampling site of oxidation pond treatment system
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Table 1 Statistical analysis between air quality in wet and dry sesons
Wet Dry Paired T-test
Air pollutants
Mean SE Mean SE T Sig. (0.05)
PM__ (ug/m’) 3.94 0.57 23.47 0.97 - 35.386 0.000
PM_(ug/m’) 4.43 0.60 26.61 1.35 - 23.153 0.000
CO (mg/m°) 0.00* 0.00* 0.25 0.06 -4.136 0.000
NO, (mg/m?°) 0.00* 0.00* 0.00* 0.00* - -

PCD-Pollution Control Department; MRA-Multiple Regression Analysis

* Thailand AQI Criteria (0 — 25 Very good; 26 — 50 Good; 51 — 100 Medium; 101-200 Began to affect health; AQI > 201 Affecting health)

* Not detected

Table2  AQI (Air Quality Index) during wet and dry seasons in Chanthaburi municipality (17 communities)
AQl__values AQI values Air Quality*
PCD MRA
Communities

Wet Dry Wet Dry Wet Dry
1 5 24 4.94 27.00 Very good Very good
2 2 22 0.00 19.30 Very good Very good
3 18 96 24.90 83.03 Very good Medium
4 2 23 0.54 23.16 Very good Very good
5 6 23 6.04 28.10 Very good Very good
6 3 30 2.74 40.73 Very good Good
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Table 2  AQI (Air Quality Index) during wet and dry seasons in Chanthaburi municipality (17 communities) (cont.)
AQIPCD values AQIMIRA values Air Quality*
Communities
Wet Dry Wet Dry Wet Dry
7 1 19 0.00 17.65 Very good Very good
8 3 20 3.29 14.92 Very good Very good
9 4 22 2.74 24.25 Very good Very good
10 1 20 0.00 18.21 Very good Very good
11 6 19 9.34 17.65 Very good Very good
12 1 20 0.00 20.41 Very good Very good
13 7 26 11.53 26.45 Very good Good
14 2 17 2.18 11.06 Very good Very good
15 2 21 0.00 19.30 Very good Very good
16 3 25 2.18 27.00 Very good Good
17 2 21 0.00 29.75 Very good Very good
Table 3  The analysis of mutiple linear regression of AQI
Model Equation of multiple linear regression R R Sig.
1 YAQI =-3.479 + ‘1.202XPM10 0.940 0.883 0.000
2 YAQI =-3.304 + ’1.648XPNI10 - 14.’]95DSeason 0.967 0.936 0.000
Table 4  Correlation of dependent variable (AQI) and independent variables (PM2_5, PMm, CO and season)
Correlation AQl PM, . PM_ co Season
AQl 1
PM25 0.919 1
PM10 0.940 0.990 1
CO 0.383 0.490 0.429 1
Season 0.658 0.868 0.835 0.497 1

* Correlation coefficient level (0.90 — 1.00 = Very high; 0.70 — 0.90 = High; 0.50 — 0.70 = Medium; 0.30 — 0.50 = Low; 0.00 — 0.30 = Very low)
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Figure 3 Concentrations of PM, 5 and PM,, during wet and dry seasons

Figure 3 Concentrations of PM25 and PM10 during wet and
dry seasons
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Figure 4 Scatter plot of air pollutant concentrations and AQl
during wet season and dry season
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Normal P-P Plot of Regression Standardized Residual

Depentdent Variable: AQl
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Figure 5 Linear relationship of indepent variable and
dependent variable
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Figure 6 Concentrations of BOD (a) and COD (b) of oxidation pond treatment system
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Table 5 The simple linear regression analysis between BOD and COD from oxidation pond treatment site
Seasons Equation of simple linear regression R Sig.
Wet Y =0.128X - 0.741 0.787 0.002
BOD coD
Dry Y =0.123X -2.924 0.910 0.000
BOD CcoD
Full year (Wet + Dry) Y,,, = 0.098X_ +0.064 0.766 0.000
Table 6  The criteria of Pollutant Standards Index (PSI) and PM10 concentrations
PM") (ug/m®) Corresponding PSI Air quality description
<50 < 50 Good
51 - 150 51 -100 Moderate
151 — 350 101 - 200 Unhealthy
351 — 420 201 - 300 Very Unhealthy
> 420 > 300 Hazardous
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Figure 7 Scatter plot of estimated BOD vs. observed BOD during wet season (a) and dry season (b)
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Table7 The R? of estimated BOD of previous studies and this study
References R
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