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Quantitative analysis between land surface temperature and radiation
covered by clouds

WANG Fei', QIN Zhihao®, FAN Wei', ZHANG Shengmao'

1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. Institute of Agro-Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract: Thermal Infrared Remote Sensing (TIRS) data from earth observation system have been extensively used in agricultural applica-
tions, land survey, drought monitoring, ecology analysis, and many studies on surface processes of land—air interaction. Clouds are an essen-
tial obstacle in Remote Sensing (RS) applications and Land Surface Temperature (LST) retrieval from the TIRS data. However, a few stud-
ies have investigated the mechanism of LST change under the complicated impacts of clouds, thereby leading to the estimation of LST for
cloud-covered pixels to remain unsolved in existing TIRS studies. LST change under cloud cover is mainly governed by the variation in sol-
ar radiation that reaches the cloud-covered ground and thermodynamic property of the land surface. This study aims to present an approach
to estimating the LST covered by clouds based on the relationship between LST and radiation through the simulation of a surface energy bal-
ance model. The quantitative relationship between LST and radiation is estimated using the surface energy balance model and compared
with field observation data. LST covered by the cloud under different conditions of surface solar radiation are simulated with the surface en-
ergy balance model. An interesting phenomenon is observed from the simulated result. The LST under the cloud decreases with minimal ra-
diation that reaches the surface. The variation in radiation required for the LST change to 1 in unit time has a linear relationship with the
LST value before cloud cover. The LST for cloud cover becomes a relatively stable value after 10-20 min under cloud cover. The LST
covered by a rectangle with collective cloud parameters is simulated. The LST under cloud cover changes with the movement of the clouds.
LST in front of the cloud along its moving direction is much higher than the middle and back area cover by the cloud after simulated with a
hypothetical homogeneous rectangle cloud.

Key words: remote sensing, land surface temperature, cloud, surface energy balance model, infrare
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The cover image is the panchiomatic multispectral fusion image obtained by GF-5 satellite on Octeber 1, 2019 during the military parade
in Tiar'anmen Square on the 70th anniversary of the founding of the People’s Republic of China, with a spatial resclution of 2 m. GF-6
satelite is the first multispectral remote serming sateflite in China with red edge spectrum segment and domestic CMOS imaging device.
It iz equipped with 2 m panchromatic / 8 m multispactral high-resolution camera and 16 m muitspactral wide-band camera . The wide-
band camera is detigned with a single camera system and an advanced froe-form surface four anti off-axis optical systern to achieve a
large field of view imaging. with a wadth of B50 km, can achieve high resolution and wide imaging capability on the same satellite. it has
greathy improved the quantitative level of business applikation in the industry, and has been widely used in the fields of stabilizing grain
production, rural hieman settlements, poverty alleviation, forest resource supervision, disastar rsk imesngation, mamtaining ecological
security and ecobogical cvilization construction. On November 6, 2019, at the opening ceremony of the 2019 plenary session of the Group
on Earth Observations (GEQ), China's National Space Adminstration launched the "CNSA-GEO platform [Domain Name: wamw.cnsageo.
com)”, which officially opened snd shared the 16 m spatial rescdution dats of GF-1 and GF-6 1stelites 16 the world.
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