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Depletion of solar radiation due to particulate matter with diameter of less than 2.5 micron
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Abstract

The aim of this research was to investigate the depletion of solar radiation at the Earth’s surface due to particulate
matter being smaller than 2.5 ym (PM2.5) under clear sky conditions at a solar monitoring site in Nakhon Pathom
province, Thailand (13.82° N, 100.04° E). In this research, PM2.5 was obtained from a low-cost air pollution sensor
(AEROBOX), solar radiation was measured by a pyranometer, and cloud cover data was retrieved from a sky camera
used in order to classify sky conditions. From the analysis results, monthly average hourly PM2.5 at the site varied
between 5 and 160 ug/m’ and the maximum of monthly average hourly solar radiation was 850 W/m® in March.

Additionally, the increasing of 1 pg/m® PM2.5 can influence the reduction of solar radiation by up to 0.58%.
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Figure 1 The location of the solar monitoring site
at Faculty of Science, Silpakorn University,
Nakhon Pathom Province
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Figure 2 The air pollution sensor (AEROBOX) for
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Figure 4 The sky camera for measuring cloud cover
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Figure 5 The Area Dust Monitor (ADR1500)
for measuring PM2.5
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Table1 The number of data under different sky
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Cloud cover (%) Sky conditions Number of data
0-25.0 Clear 564 (31.5%)
25.0-62.5 Partly cloudy 526 (29.3%)
62.5-100 Overcast 703 (39.2%)
Total All 1,793 (100%)
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Table 2  Results of data analysis for the relation of hourly PM2.5 (x axis) and solar irradiance (y axis)

Solar zenith . Correlation Change of solar irradiance under the
Y intercept Slope . P-value . . R
angle 2 2 3 coefficient increasing of 1 yg/m® PM2.5
(Wim?) (Wim®)/(ug/m?) )
(degree) () (%)
0-10 948.3587 -0.6138 0.1632 0.5313 -0.06
10-20 909.9667 -0.0251 0.0104 0.9280 0.00
20-30 827.2620 0.3028 0.1853 0.1885 +0.04
30-40 758.3931 -1.3904 0.1705 0.1005 -0.18
40-50 674.4611 -2.4152 0.3166 0.0002* -0.36
50-60 458.1181 -0.1292 0.0298 0.8135 -0.03
60-70 362.1439 -1.3129 0.2350 0.0371* -0.36
70-80 184.9076 -1.0714 0.2293 0.0435* -0.58

* Significant at the 95% confidence level
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