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Joint Model of Weighted L east-squares and AR in Prediction of Polar
Motion

ZHANG Hao, WANG Qi-jie, ZHU Jian-jun, ZHANG Xiao-hong

(School of Geosciences and Info-Physics, Central South University, Changsha 4100833, China)

Abstract: Earth rotation parameters (ERPSs) include length of day afet pnotion. Precise trans-
formations between the international celestial and taieéseference frames are needed for many
advanced geodetic and astronomical tasks including paosity and navigation on Earth and in
space. To perform this transformation, accurate ERPs aessary. However, the precise measure-
ments of ERPs by space-geodetic techniques have to be@regsed before the ERPs are available.
This causes a delay of 15 to 20 hours in case of GPS and of a fewirdaase of very-long-baseline
interferometry (VLBI) and satellite laser ranging (SLR)UB it's necessary to predict the ERPs over
at least a few days. In addition, it might be interesting tkiéurther into the future to estimate the
Earth’s rotation in the next few months. Therefore, thisgrageals with short-term predictions for
next 30 days, long-term predictions for 360 days.

Various prediction methods have been developed, such gsititenodel of least-squares and
AR, joint model of least-squares and artificial neural nek®@ANN), and so on. These methods
most treat the Chandler Wobble(CW) and Annual Wobble(AWjhef polar motion as constants.
However, the CW and AW are of time variant characteristica asatter of fact. This paper puts
forward a new joint model of weighted least-squares(WLS) AR, according to the time variant
characteristics of CW and AW. One important issue in bugdine WLS+AR model is the right
choice of the weight matrix P. According to the statisticebperties of the polar motion series,
the rule of weight choice is determined: the fitting valueree#o prediction value is given larger
weight. In accordance with the rule, three kinds of weigintction are built and compared in order
to assess the weight function of the weighted least-squdies more appropriate weight function
for X series and Y series are suggested respectively. Fitra@l WLS+AR model is compared with
LS+AR model and shown that the new models affe&ive for improving the accuracy of the PM
prediction. The model is an interesting and new attempt énRM prediction, and could be seen
as an alternative prediction method. However, in the papertheoretical basis of the model is not
analyzed in depth, and which will be further studied in thedaesearch.

Key words: Polar Motion Prediction; Weighted Least-squares; AR Mpdédight Function



