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Ozet

Kat1 Yer, atmosfer ve okyanus arasindaki a¢isal momentum degisimleri ile Giines ve Ay'in kiitle ¢ekimi,
Yer’in donme eksenine etki eden ana torklar arasindadir. Bu kuvvetler altinda, Yer’in toplam agisal
momentumunu sabit tutmak i¢in, Yer’in donme vektdrii, saatlerden on yillara varan gesitli periyotlarda
saliir (Wahr 1986, Moritz ve Mueller 1987, Chao 1991). Konvansiyonel olarak Yer’in donme vektorii
(1) kutup gezinmesi (PM); Goksel Ara Kutup’un (CIP) Yersel Referans Catisindaki (TRF) hareketi, (2)
Goksel ve Yersel Ara Referans sistemlerinin (TIRS ve CIRS) ilk eksenleri arasinda anlik gék ekvatoru
tizerinde gozlenen Yer doniikliik agis1 (ERA) ve (3) nutasyon; Goksel Ara Kutup’un (CIP) Goksel
Referans Catisindaki (CRF) hareketi bilesenlerine ayrilir (Capitaine vd. 2002). ERA, evrensel zamanin
(UT1) bir fonksiyonudur (Robertson vd., 1985). Yersel ve goksel referans gatilarinin gergeklestirilmesi
amaci ile uzay jeodezisi teknikleri dl¢iilerinin analizinde Yer donme parametrelerinin 6nciil degerlerinin
dogrulugu kritik 6nem tasir. Bu amagcla yillardir tiim uzay jeodezisi teknikleri analiz merkezlerince
kullanilan, IERS2010 (Petit ve Luzum 2010) giinliik ve yari1-giinliik periyotlar i¢in Yer donme modelinin
(Ray 1994) giincellenmesi gerekmektedir. Bu ¢aligmada, okyanus gelgit-yiikseklikleri ve
gelgit-akintilarinca uygulanan torklar nedeniyle olusan PM ve UT1'in (Yer doniiklik parametreleri,
ERP) giinliik ve yari-ginlik gelgitsel salinimlar1, 40 yillik Uluslararas1 VLBI Jeodezi ve Astrometri
Servisi (IVS, Nothnagel vd. 2017) gézlemlerinin analizi yapilarak kestirilmistir. Bu ¢alismanin giinliik
ve yar1 giinlik ERP harmonik model katsayilar1 basit bir Kalman filtresi ile kestirilmistir. Glinliik
oturum bazli araliklar ile gilincellenen durum vektorii, harmonik modelin siniis ve Kkosiniis
katsayilarindan olusturulmustur. Giinliikk oturumlarin saatlik ERP kestirimleri ile olusturulan 6l¢ii
vektorleri ve ilgili dolu kovaryans matrisleri 6l¢ii giincellemelerinin girdileridir. Bu ¢alismanin giinliik
ve yarn giinliik ERP harmonik model katsayilari, IERS2010 (Ray 1994, Petit ve Luzum 2010), Artz vd.
(2011) ve Desai ve Sibois (2016) modelleri ile karsilastirilmistir. En iyi uyum, bu ¢alismanin modeli ile
Desai ve Sibois (2016) tarafindan 6nerilen model arasinda ana gelgitlerde goriilmiistiir.
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Abstract

The angular momentum exchanges between the solid Earth, atmosphere, and ocean as well as the
gravitational attraction of the Sun and the Moon are among the main torques acting on the Earth’s
rotation axis. Under these forces, to keep the total angular momentum of the Earth constant, the Earth’s
rotation vector oscillates in various periods ranging from hours to decades (Wahr 1986, Moritz and
Mueller 1987, Chao 1991). By convention, the Earth’s rotation vector is decomposed into the
components of; (1) polar motion (PM), i.e., the celestial intermediate pole (CIP) motion in the terrestrial
reference frame (TRF), (2) Earth’s rotation angle (ERA) which is observed on the instantaneous equator
between the first axes of the Celestial and Terrestrial Intermediate Reference Systems (TIRS and CIRS),
and (3) the nutation, i.e. the CIP motion in the celestial reference frame (CRF) (Capitaine et al. 2002).
The ERA is a function of universal time (UT1) (Robertson et al. 1985). For the realization of the
terrestrial and celestial reference frames, the accuracy of the a priori values of the Earth rotation
parameters (ERP) is critical in the analysis of the measurements of the space geodetic techniques. The
IERS2010 (Petit and Luzum 2010) Earth rotation model of diurnal and semi-diurnal periods (Ray 1994),
which has been used by the analysis centers of all space geodesy techniques for years, needs to be
updated. In this study, the diurnal and semi-diurnal tidal oscillations of the PM and UT1 (ERP) due to
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the torques exerted by the ocean tide-heights and tidal-currents were estimated by analyzing the 40 years
of International VLBI Service for Geodesy and Astrometry (IVS, Nothnagel et al. 2017) observations.
The diurnal and semi-diurnal ERP harmonic model coefficients of this study were estimated with a light
Kalman filter. The state vector, updated at daily session-wise intervals, was composed of sine and cosine
coefficients of the harmonic model. The measurement vectors formed by the hourly ERP estimates of
the daily sessions along with their full covariance matrices were the inputs of measurement updates. The
diurnal and semi-diurnal ERP harmonic model coefficients of this study were compared to those of the
IERS2010 (Ray 1994, Petit and Luzum 2010), Artz et al. (2011), and Desai and Sibois (2016). The best
agreement is seen between the model of this study and the model suggested by Desai and Sibois (2016)
at the principal tides.
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