Variations of the Earth’s rotation observed by the space geodesy
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Summary. Variations of the Earth’s rotation observed by the space geodesy during the latest decades and their geophysical interpretations are reviewed in the seminar. Here only the studies of excitation of the Chandler wobble (CW) are summarized. Though variations of atmosphere plus ocean have been noticed widely as the most possible source (Celaya et al., 1999; Ponte and Stammer, 1999; Gross, 2000), Aoyama and Naito (2001) lately have shown using Japan Meteorological Agency (JMA) analysis data that atmospheric wind plus pressure variations can excite CW (also see Plag (1997)). Below are results of revisiting atmospheric excitations by using two analysis data of European Center for Medium-range Weather Forecast (ECMWF) and National Center for Environmental Prediction (NCEP). Quasi-14 month fluctuations in the atmospheric excitation function are found from ECMWF and JMA data for the 14 years of 1980-1993. In the vicinity of 14-month periodicity, spectra of the atmospheric wind excitation function show a striking peak (see upper panel of Fig. 1). As the result, the atmospheric (wind plus pressure) excitation functions show exactly same power as that of the geodetic excitation function inferred from the observed wobble at CW frequency (about 14 months), suggesting that the atmosphere excites CW. These wind fluctuations come mostly from the tropospheric wind. The same wind fluctuation is also found from NCEP data, but its power spectrum near 14-month periodicity shows too small to excite CW (see lower panel of Fig.1). 
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Figure 1.  Power spectra, squared coherence, and phase difference of/between the geodetic excitation function from the polar motion data observed by the space geodesy and the atmospheric (wind plus IB-pressure) excitation functions from the atmospheric analyses data at frequency bands from –3 to 3 cpy for the 14 years of 1980-1993, where fcw = 0.847 cpy and Qcw = 179 of the Chandler wobble are assumed.
Upper panel: ECMWF data, Lower panel: NCEP data
