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The Long-term Forecast and Accuracy Evaluation of EOP Based on

China’s Autonomous Observations

XU Xueging'?, GUO Li"*?3, ZHOU Weili'*, ZHANG Zhibin">* ~SONG Suli'??,
WANG Guangli’'*3, QI Zhaoxiang'-

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2. School of
Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049, China; 3. Shanghai
Key Laboratory of Space Navigation and Positioning Techniques, Shanghai 200030 China; 4. State Key Laboratory
of Radio Astronomy and Technology, Beijing 100101, China)

Abstract: Earth’s rotation can be intuitively described using Earth Orientation Parameters (EOP),
which are important spatiotemporal information indicators and provide essential linkage between
the celestial and the terrestrial reference frame. Due to the latency in processing observational data,
real-time applications of EOP necessitate forecast sequences, which are vital for spacecraft orbit
determination and navigation, as well as deep space exploration projects. This study is based on the
hybrid EOP sequence using the International Earth Rotation and Reference Systems Service (IERS)
solution and China’s autonomously observed rapid solutions, incorporating climatic variations to
perform a 365-day long-term forecast. For the period from 2022 to 2024, the accuracy of EOP
forecasts was statistically analyzed and compared with forecast products maintained by the United
States Naval Observatory (USNO). The results indicate that while the short-term forecast accuracy
of EOP based on the hybrid observations slightly falls short of USNO products, it demonstrates a
significant advantage in medium to long-term forecasts. Especially for the parameters of universal
time, the improvement of medium- to long-term forecast is about 20%~30%, this reflects the level

of China’s independent EOP observation solutions and forecast data services.

Key words: Earth rotation change; Earth orientation parameters; high accuracy prediction; rapid

UT1; rapid polar motion
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