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 ̂2̃ 

Ҭ ҍ ῏̆ Ҋ ̔  

 ̂3̃ 

1.6364 1[sin( ) 0.50572(6.07995 ) ]m z z- -= + +

0 sin( )mI I p z=

0 0(1 )I S g= -



S0=1372W/m2 ̆g ᶛȂ҉׆ ץ ₮

Ҭ ̆ ⌠ ᴪ⁞ Ȃ 

ᴰ Ҭᴪ ⌠ ȁԐ ȁ

⁞ᵬ ⌠ ȂBird  Hulstrom̂1981̃ ԅ

ᴰ ׃̆⁞ ԅ ⁞ᵬ Ȃ

⁞Һ ҍ № ῏ȂԐ ⌠ ╝ ᵬ ̆ᴪ

⌠ ȂԐ ⁞ᵬ ̆Ҍ

Ԑ ȁԐ Ԑ ץ Ҍ Ԑ ȁ ᾣ ᴪ ֟ Ҍ

̆ ԐҬ Ԑ ⁞Ӟ ̂ ̆2013̃ ȂԐ

Ԑ (re)ȁ ̂LWC̃ ץ Ԑ ̂ȹh̃ ̆

Ҋ ̂ ̆2003̕ ԍ ̆2019̃ : 

 
̂4̃ 

ԍ ̆ Ȃ

Ҭ̆ ԍ ̆ ⌠ ⁞ ̆ ᴪ ᵞ̆ ҩ ≠ץ

ҍ ᵝ ῏ Ȃ ᵝ ץ ̆≠ ױז ᵝ ῏
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Fig.1 The calculation proportion of the sun is uncovered at four stations during the solar eclipse 
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Fig.2 The variation of the received solar radiation energy is simulated at four stations (a) YiBin,  (b) 

Zunyi, (c) Nanning, (d) Xiôan 
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Table 1 The information of solar eclipse at 4 observation stations on 21 June, 2020 

 ∆Ԏ   № ( %)    

 14:06 15:45 17:10 0.99 98.4 104.5 28.7 3h 04min  

ӈ 14:13 15:51 17: 14 0.98 96.8 107.3 27.8 3h 01min  

 14:21 15:58 17:19 0.85 80.4 108.2 22.6 2h 58min  

 14:16 15:47 17:06 0.80 74.9 108.9 34.1  2h 50min  
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Fig.3 Path of the solar eclipse and the maximum proportion of the sun is covered by the moon on 21 

June 2020 (the colors represent the different covered proportion, the red dots represent the 

observation station of the microwave radiometer, the black color represents the maximum area 

proportion of the sun is covered by the moon, gold color represents the visible area of the sun) 
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Fig.4 The variation of temperature at different heights during the solar eclipse. The blue shadow 

area is the solar eclipse period, and the yellow dotted line is the maximum obscuration of the solar 

eclipse (a) YiBin,  (b) Zunyi, (c) Nanning, (d) Xiôan 
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Fig.5 The variation of humidity at different heights during the solar eclipse. The blue shadow area 

is the solar eclipse period, and the yellow dotted line is the maximum obscuration of the solar 

eclipse (a) YiBin,  (b) Zunyi, (c) Nanning, (d) Xiôan 
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̆̂ b̃ ӈ̆̂ c̃ ̆̂ d̃  

Fig.6 The variation of vapor density at different heights during the solar eclipse. The blue shadow 

area is the solar eclipse period, and the yellow dotted line is the maximum obscuration of the solar 

eclipse (a) YiBin,  (b) Zunyi, (c) Nanning, (d) Xiôan 
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Fig.7 The variation of the sky infrared radiation and cloudbase height during the solar eclipse. 

The blue shadow area is the solar eclipse period, and the yellow dotted line is the maximum 

obscuration of the solar eclipse (a) YiBin,  (b) Zunyi, (c) Nanning, (d) Xiôan 
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Fig.8 Comparison of atmospheric relative humidity profiles at the maximum eclipse at each 

observation station 
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thermodynamics in China 

LEI Lianfa
1, 2̆ 3ιWANG Zhenhui

1,2ιMA Yingying4ιLI Chengwei5ιLIU Xiaolu6, CAO Jiangping7, BAI 

Shuicheng8ι ZHU Lei3, LU Jianping3 

1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, CMA 

Key Laboratory of Aerosol-Cloud-Precipitation, Nanjing University of Information Science & 

Technology, Nanjing 210044, China; 

2. School of Atmospheric Physics, Nanjing University of Information Science & Technology, 

Nanjing 210044, China; 



3. North Sky-Dome Information Technology (Xiôan) CO., LTD, Xiôan 710100, China; 

4. State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing 

(LIESMARS), Wuhan University, Wuhan 430074, China; 

5. Meteorological Observation and Technology Support Center of Shaanxi Province, Xiôan 710014, 

China; 

6. Key Laboratory for Cloud Physic of China Meteorological Administration, Beijing 100081 

7. Weather Modification Office of Guangxi Zhuang Autonomous Region, Nanning 530022, China; 

8. Xiôan Meteorological Observation Center, Xiôan 710016, China 

Abstract:  The energy of the earth comes from the solar radiation, and the solar radiation has a 

potential impact on the atmospheric boundary layer. During the solar eclipse, the solar disk is 

covered by the moon and the solar radiation is reduced to reach the earth. Therefore, the 

atmospheric thermodynamics is changed, and it provides a good opportunity for us to study the 

variation of atmospheric thermodynamics. On June 21, 2020, an annular eclipse occurred in China 

and the partial solar eclipse can be seen except for the annular eclipse region. In this paper, in 

order to study the effect of the solar eclipse for the atmospheric thermodynamical in the boundary 

layer, the atmospheric temperature and humidity profiles observed by the ground-based 

multi -channel microwave radiometer were analyzed with in Xiôan, Zunyi, Nanning and Yibin, and 

the variation of thermodynamics was studied in different altitudes and weather conditions during 

the solar eclipse. In these observation stations, the covered proportion of the sun by the moon is 

different, the annular eclipse can be observed in Yibin and the covered proportion is maximum. 

The observation results shown that the temperature and humidity profiles of the boundary layer 

had obviously change. From the beginning of the solar eclipse to the maximum of the solar eclipse, 

the temperature of the boundary layer began to decrease because of the solar radiation reaching the 

earth is reduced. During the period from the maximum solar eclipse to the end of the solar eclipse, 

the radiation energy from the sun to the earth gradually increased, and the temperature of the 

boundary layer begins to rise and the variation of relative humidity is opposite, the maximum 

variation of the temperature is about4 , and the relative humidity is more than 10%, and the 

water vapor density profile has no obvious variation in these stations. The variation of the 

temperature and humidity lagged behind about 15 to 20 minutes. The effect of the solar eclipse 

decreases with the increase of height for the temperature and humidity in the boundary layer. In the 

process of the solar eclipse, the more the solar disk is covered by the moon, the effect of solar 

eclipse is more obvious for the temperature and humidity in the boundary layer. Due to the 

attenuation of the clouds and rain for the solar radiation, and the influence of solar eclipse wil l be 

weakened for the atmospheric temperature and humidity in the boundary layer.  
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