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is a critical component of the Earth orientation parameters (EOP). Accurate and rapid prediction of UT 1~
UTC is essential for real-time applications such as GNSS meteorology and precise orbit determination of
artificial satellites. Traditional methods for predicting UT1-UTC often experience significant accuracy deg-
radation in medium— and long—term forecasts, making them inadequate for high—precision requirements in
applications like the BeiDou navigation satellite system and precision guidance in military operations. Methods:
We propose a novel method for predicting UT1-UTC by integrating the axial component data y; of effec-
tive angular momentum (EAM) with the EOP14 CO04 series using a convolutional long short-term memory
(ConvLLSTM) model. Initially, leap seconds and solid Earth tide terms are removed from the original UT 1-
UTC series to obtain the difference between the tidally reduced universal time and international atomic time
(UT1R-TAI) data. Spectral analysis is then performed on the axial component data y; of EAM and UT1R-
TAI data using the fast Fourier transform to investigate whether the axial component data y; of EAM can
comprehensively describe the excitation of UT1-UTC. Subsequently, a ConvLLSTM model incorporating
the axial component data y; of EAM is constructed to predict the UT1-UTC time series. After prediction,
the leap seconds and solid Earth tide terms are reintroduced, while the accuracy of predictions is evaluated.
Results: Analysis of observations reveals a strong correlation between the axial component y; of EAM and
UT1-UTC data after applying leap—second and tidal corrections, with consistent amplitude and phase char-
acteristics in their frequency spectra. This indicates that the axial component y; of EAM serves as a primary
excitation source for UT1-UTC. Compared to the prediction accuracy of participants in the second Earth ori-
entation parameters prediction comparison campaign, the ConvLLSTM model demonstrates superior perfor-
mance in medium- to long—term predictions spanning 90 d to 360 d, with accuracy improvements ranging
from 30.27% to 92.44% . Additionally, compared to Bulletin A, the ConvLSTM model achieves accuracy
enhancements of 41.46 %, 70.07% , and 59.43% for prediction spans of 60 d, 180 d, and 360 d, respective-
ly. Conclusions: The results confirm that the ConvLSTM model significantly improves the medium— to long—
term prediction accuracy of UT1-UTC. These findings are crucial for autonomous determination of EOP
and real-time applications, as well as for precise satellite orbit determination and other related fields.

Key words: EAM; ConvLSTM model; UT1-UTC; EOP; prediction
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Table 2 Comparison of Prediction Accuracy Between the Proposed Model and Other Models
Al B AR AR 19 MAE /ms
B /d ConvLSTM 1D-100 1D-102 1D-108 ID-117 1ID-121 1D-122 Bulletin A Bk
1 0.644 1 0.358 9 0.657 3 0.104 4 12.249 8 0.884 4 1.085 8 0.099 7 —545.94
5 1.8959 0.499 4 1.3629 0.206 8 13.456 5 1.4055 2.7854 0.2554 —642.33
10 1.618 1 0.612 5 24134 0.448 0 15.298 6 2.060 1 4.3186 0.5100 —217.27
30 1.087 6 0.909 8 6.033 6 1.082 6 19.293 1 5.3612 3.7374 0.789 2 —37.81
60 1.8234 3.178 2 5.924 3 1.630 1 21.287 8 7.377 6 3.577 8 3.114 9 41.46
90 1.762 0 5.347 4 4.760 8 4.927 5 23.314 5 7.467 8 4.310 3 6.305 6 72.06
120 2.045 2 7.1957 6.574 8 10.645 5 23.346 5 10.2217 6.261 5 10.853 3 81.16
180 5.0120 11.168 3 11.134 7 18.788 2 21.775 5 15.163 0 7.4709 16.747 9 70.07
210 5.1650 16.651 0 14.364 5 21.344 9 20.435 2 17.603 3 7.407 2 18.684 1 72.36
270 4.566 6 28.295 8 19.389 8 29.213 8 18.802 2 19.9219 8.646 1 22.406 9 79.62
360 9.489 5 32.629 3 21.567 4 48.877 1 20.969 7 17.917 9 24.8245 23.390 5 59.43
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