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Abstract

Air pollution is a significant global environmental issue, profoundly impacting human health, ecosystems, and sustainable
economic development. Particularly in densely populated educational institutions, standard measurement methods
often face limitations in terms of frequency and spatial coverage. This study, therefore, investigates the consistency
of particulate matter (F’Mz.5 and PMm) measurements between a LIDAR system installed at Kanchanaburi Rajabhat
University and data from a Beta Attenuation Monitor operated by the Pollution Control Department located in Pak
Phraek Subdistrict, 15 kilometers away. Data were collected from five key points within the university over four months,
alongside environmental factors and traffic volume. The findings reveal that the area near the main entrance recorded

the highest particulate levels (PMZS: 28.5+3.2, PMw: 52.3 + 5.1 pg/m?®), while green spaces showed the lowest levels
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(PMZS: 17.3 £ 2.0, PMm: 32.8 = 3.5 g/m?®). Correlation analysis indicates a positive relationship between traffic volume

and particulate levels (r = 0.71), whereas wind speed exhibits a negative correlation (r = -0.58). This research contributes

to the development of guidelines for effectively applying LIDAR technology in monitoring and managing air quality in

educational institutions.
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Figure 5 Distribution of sampling locations at Kanchanaburi Rajabhat University 1. Main entrance gate,

2. Main parking area, 3. Main academic building, 4. Outdoor sports field, 5. Green area
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Figure 6 a. 3D spatial mapping of ambient particulate matter distribution in university area showing variation in

concentrations across different zones, with green areas indicating low concentration levels and darker areas

showing higher pollution concentrations. b. 3D spatial mapping of indoor particulate matter distribution in conference

room space demonstrating the vertical and horizontal dispersion patterns of particles in an enclosed environment,

highlighting the capability of LIDAR technology to monitor both outdoor and indoor air quality conditions
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(Table 1)

Table 1 Average PM25 and PM10 (ug/m?3) measured by
LIDAR system (24-hour average)

Measurement locations PM__ PM_
main entrance gate 285+ 3.2 52.3+5.1
main parking area 257+28 489 + 4.7
main academic building 221+25 416 +4.3
outdoor sports field 19.8 £ 2.3 37.2+39
green area 17.3+2.0 32.8+3.5
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Figure 7 a. Changes in PM25 levels throughout
different times of the day. b. Monthly trends. c. Daily

variations throughout the week
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Table 2 Average PM25 and PM10 (Mlg/m?) from air quality

monitoring stations (monthly average)

Months PMZ_S PM"J
August 23.7+4.1 452 +6.3
September 251 +43 478 £ 6.7
October 27.3+46 515+7.2
November 29.8 £5.0 56.2 £ 7.8
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Table 3 Comparative analysis of LIDAR system and air

quality monitoring station measurements

Measurement method PM25 PM10
Correlation coefficient 0.92 0.89
LIDAR 3.8+1.2 7618
Monitoring station 26545 50.2+7.0

RMSE 2.8 4.2
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Table 4 Correlation coefficient (r) between particulate matter concentration and various factors

Factors PMZI5 p-value PMm p-value
temperature 0.35 <0.001** 0.32 <0.001**
relative humidity -0.42 <0.001** -0.39 <0.001**
wind speed -0.58 <0.001** -0.55 <0.001**
traffic volume 0.71 <0.001** 0.68 <0.001**
construction activities in the area 0.63 <0.001** 0.65 <0.001**
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Table 5 t-test Analysis: LIDAR vs BAM-1020
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5. MIIATIZUNIEAA

Parameter LIDAR BAM-1020 t-value p-value 95% ClI
(Lg/m®) (Mean * SD) (Mean * SD)
PM, 227+26 265+45 -3.842 0.0014* [-5.82,-1.78]
PM 426 +4.3 50.2+7.0 -4.156 0.0008* [-11.25,-3.95]

*p < 0.05 wEAIAMNLANGID LT RYRATYNIFHE
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Table 6 Analysis of Variance (ANOVA) between Sampling Points

Sources of Variance df SS MS F-value p-value

PM

25
Between groups 4 1524.63 381.16 42.85 < 0.0001*
Within groups 115 1022.75 8.89 - -
Total 119 2547.38 - - -
PM

10
Between groups 4 3865.92 966.48 38.72 < 0.0001*
Within groups 115 2869.83 24.95 - -
Total 119 6735.75 - - -

df = degree of freedom, SS = sum of squares, MS = mean square

. A o o aa
*p < 0.05 LERAIANULANAIDEU NI RLRIAUNIIROG
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