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Table 1The information of solar eclipseat 4 dbservation stationson 21 June 2020

AT 1 Ne (%)
14:06 1545 17:10 0.9 98.4 1045 287 3h O4rin
H 14:13 1551 17:14 0.98 96.8 107.3 27.8  3h Olnin
v 1421 15558 17:19 0.85 80.4 108.2 22.6 2h 58nin
14:16 15:47 17:06 0.80 74.9 108.9 341 2h 50nin
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Fig.8 Comparison of atmospheric relative rhigdity profiles at themaximum eclipseat each
observation station
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Effects of the solar ecipse on atmospherc boundary layer
thermodynamics in China
LEl Lianfd* 3 WANG Zhenhuft MAYingyingt LI Chengwen LIU Xiaollf, CAO Jiangping BAI

Shuichendy  ZHU Lef LU Jianping
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Abstract: The energyof the eath comes fromthe solar radiation and the solaradiation has a
potertial impact on theatmosphec boundary layer. During the solar elipse, the solar diskis
covered by the moon and the solamadiation is reducedto reach the earth Therefore, the
atmospleric thermod/namicsis changedand itprovides agood opportunity br us to study the
variation of atmaspheic thermog/namics On Jwne 21, 20, an annulardipse occurred in China
andthe partial solar eclipse cabe seen excedbr the annular €ipseregon. In this paper,in
order to study theffectof the solar ecipsefor the atmospherithermodynarical in the bounary

layer, the atmopheric temperatier and humidity profilesobserved bythe groundbased
multi-channel microwae radiometewere analyzedwithin Xi 6 a n , Zunyi ,binM@nni ng and
the variation of thermodynamis was studiedin differert altitudesand weather condions during
the solar elipse In theseobservationstations the coveredproportion of thesunby the moa is
different, the amular eclipse can be observed in Yikind te coveredproportionis maximum
The observationresults show that the temperature and humidipyofiles of the boundarylayer
hadobviously change From the beginning of the solar eclipse the maximunof the solar eclipse,
the temperatie of theboundary layerbeganto decreasebea@useof the solarradiation reaching the
earth is reduceduring theperiod from themaximumsolar eclipsdo the end of thedar eclipse,
the radiation enesgfrom the sun ¢ the arth gradually increase and the tenpemture of the
boundary lagr begirs to rise and he variation of relative humidity is oposite the maximum
variation of thetemperaturas aboud ahe delative humidity is more thah0%, and the
water vapordensity profile has no obviousvariation in these statios. The variation of the
tempeature andhumidity laggedbehindabout15 to 2 minutes The efect of the solar eclipse
decreases with the increase ofdid for the temperaturand hunidity in thebounday layer. In the

process ofthe solar eclipse, the moréhe solar diskis covered i the moam, the effect ofsolar
eclipe is more obvious for the temperature and humidity inhe boundar layer Due to the
attenuation of the clouds andim for the sdar radiation andthe influence bsolar eclipsewill be
weakenedor the atmosphic temperature and humigiin the boundary layer

Key words: the solar eclige, microwawe radioneter, the bounday layer
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