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Liu Zhiyan f#i+(T%) | Diurnal Land Surface Temperature Observation Using Polar Orbit
Satellites and an Application to Ecosystem Respiration in Arctic and
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The Arctic and Pan-Arctic regions are experiencing unprecedented
environmental changes. Arctic amplification, permafrost thawing, increasing
heatwaves and wildfires threaten these ecosystems. Temperature monitoring is
crucial to understanding these changes. Satellite observation technology has
provided an effective method for monitoring land surface temperature (LST)

over these regions, enabling continuous, high-resolution observations. This

study develops a novel method to synthesize LSTs from multiple polar-orbiting
satellites, constructing a  high-temporal-resolution  dataset. Moderate Resolution Imaging
Spectroradiometer (MODIS) on Terra and Aqua, and Visible Infrared Imaging Radiometer Suite (VIIRS)
on Suomi National Polar-orbiting Partnership (SNPP) were used, along with the newly launched Medium
Resolution Spectral Imager Low-light (MERSI-LL) on Fengyun 3E (FY-3E). MODIS and VIIRS provided
quasi-hourly LST data above 70° N, while FY-3E extended coverage to 60° N.

Due to invalid LST products from MERSI-LL FY-3E in 2022, a temperature and emissivity separation
(TES) approach was applied, achieving RMSE of ~2 K for vegetated and 4 K for barren surfaces. The
quasi-hourly LST helped understand better daily mean LST. As a consequence, improved ecosystem
respiration estimates, comparing to previous approaches which was driven by nighttime LST. This study

highlights the need for advanced satellite technology for comprehensive Arctic monitoring.
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X % 4 b vt A Hyper-temporal Monitoring of Terrestrial Evapotranspiration using a third-generation
Geostationary Satellite, Himawari-8 (E3MAREHILBE Vb V85 IC X 2 BEHARKKE
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Evapotranspiration (ET) is an important process whereby water loss from the
Earth surface to the atmosphere, with energy transfer of the latent heat flux due
to the water phase changes. Physiological responses such as stomatal
conductance occur as diurnal environmental changes. High-frequency ET
promises to capture and improve understanding of anomalous plant responses

to climate change. Remote sensing provides direct observational data for

estimating large-scale regional ET. Compared to the low earth orbit satellites,
the geostationary satellites have higher temporal resolution and can provide diurnal observation. In recent
years, next-generation geostationary satellites have improvement on the ability to monitor terrestrial
regions. This study aims to explore abnormal changes in the high-frequency ET capture environment
based on Japan's Himawari-8 geostationary satellite. First, basic data for estimating ET are prepared and
validated. Notably, the evaluation of land surface reflectance for geostationary satellites in mid-latitude

regions has been enhanced by proposing a novel approach using forward/backward observations from low



Earth orbit satellites like Terra/MISR. Then, the diurnal variation of ET over the Asia-Pacific region was
estimated by the Priestley-Taylor Jet Propulsion Laboratory (PT-JPL) model and verified across 45 eddy
covariance (EC) sites. Long-term comparison showed estimated ET was comparable with other ET
products. Data from geostationary satellites to improve estimates of diurnal variations in ET were analyzed.
Finally, using the extreme heatwave event in southeastern Australia in 2019 as a case study, the capability
of the estimated ET data to capture environmental changes in regional and temporal distributions was

preliminarily examined.
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