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Variation Properties of Earth’ s Surface Solar Radiation During
a Strong Dust Storm in Beijing 2004
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Abstract An intensive experiment on dust storm was carried out in Beijing from 27 to 29 March 2004. Based on
the measured dataset, the characteristics of solar radiation, the variation trend of atmospheric aerosol concentration
(PM10 and PMZ2. 5), the variation characteristic of meteorological factors, and, the relations between aerosol and
solar radiation in the dust storm period were analyzed. The results showed that the ratio of ultraviolet radiation to
global radiation was different from the ratio of photosynthetically active radiation to global radiation. The ratio of ul-
traviolet radiation to global radiation is influenced by the concentration of fine aerosol. There is a negative correlation
between fine aerosol concentration and the ratio of ultraviolet radiation to global radiation in the dust storm period.
But the photosynthetically active radiation has the same variable trend as the global radiation during the dust storm
period. The dust storm can be divided into three stages, namely, accumulation of local fine particle pollutants, arri-
val of external particle, and clear-out of dust. In the second stage the ratio of PM2. 5 to PM10 decreased significant-
ly. The air was cold and dry with low pressure during the dust storm. When the dust was cleared out the pressure

increased rapidly.
Key words dust storm, solar radiation, PM2.5, PMI10
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Table 1 The prams of Pyranometers
RATRRY Z il i
Radiation type Pyranometer model Sensitivity
SERHT (0. 3~3 um) Global radiation CM21 +1Y%
EAMEST (0.29~0.4 ym) Ultraviolet radiation CUV3 +5%
a] LRSS (0. 4~0.7 um) Photosynthetically active radiation Par _ Lite +2%
%388t (0. 2~100 ym) Net radiation NR _ Lite +2%
H#ESRS (0. 3~3 um) Direct radiation TBS-2 +1%
BT ST (0. 3~3 um) Scatter radiationm TBQ-2 +3%
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Fig. 1 The daily change of global radiation during the experiment (dash line for dust storm period, the fellows figures are same as this)
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Fig. 2 The daily change of Net radiation during the experiment
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Fig. 6 The diurnal variation of concentration of atmospheric aerosol during the period of dust storm
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