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Okyanus yuiklemesi yari-gtinlik ve gunliik gelgitleri ve bunlarin
uzun donemli degisebilirliginin VLBI ile Izlenmesi
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Ozet

Bu ¢alismada, Uluslararast Cok Uzun Baz Interferometrisi (VLBI) Jeodezi ve Astrometri Servisi (1VS) tarafindan 1984 yilindan 2020
vilina kadar gergeklestirilen giinliik VLBI oturumlarinin analizi ile 37 adet VLBI istasyonunda meydana gelen okyanus gelgit yiklemesi
yerdegistirmeleri ana yari-ginlik: M2, S2, N2, K2 ve glnlik: K1, O1, P1, Q1 bilesenleri kestirilmistir. Analizde, troposfer sinyal
gecikmeleri ile istasyonlarin giini¢i (2 saat aralikly) koordinatlar: arasinda olusan yiiksek korelasyondan étiirii troposfer sinyal
gecikmeleri olgiilerden dengeleme dncesi indirgenmistir. Ardindan, VLBI istasyonlarimin 2 saat aralikli pargali lineer ofset koordinat
kestirimleri ol¢ii olarak ele alinip okyanus gelgit yiklemesi yerdegistirmelerinin ana yari-gunlik ve glnlik gelgitleri Kalman filtresi
kullamilarak her olgii epogu icin kestirilmistir (son epok kestirimleri: VLBI modeli). Sonrasinda, VLBI modeli, digerleri arasindan
secilen giincel global okyanus yiklemesi modelleri: TPXO9-Atlas (Egbert ve Erofeeva 2002), FES2014b (Carrere vd. 2016), ve
GOT4.10c (Ray 2013) ile karsilastiridmustir. VLBI modeli ile global okyanus yiklemesi modelleri arasindaki fazor vektor farklarinin
en biiyiigii, tim ana gelgitler ve koordinat bilesenleri icerisinde, sadece Ay’ olusturdugu M2 gelgitinin radyal bileseninde
goriilmiistiir. Kalman filtresinin tekrarli ¢éziimlerinden elde edilen yari-giinliik ve giinliik gelgit bilesenlerinde (genlik ve Greenwich
faz-gecikmeleri) uzun donemli degisimler saptanmistir. Bu degisimler, on yillari agan periyotlarda yaklasik harmonik olup, dzellikle
ko bolgelerindeki (kiywya 150 km uzakhiga kadar) ¢ogu istasyonda, K1 ve Ol gelgitlerinin radyal bilesenlerinde (1.2 mm ve
12 dereceye varan genlik ve Greenwich faz gecikmesi degisimleri) goriilmiistiir.
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Ocean loading semi-diurnal and diurnal tides and their long term
variability as monitored by VLBI

Abstract

In this study, the principal semi-diurnal tides: M2, S2, N2, K2, and the diurnal tides: K1, O1, P1, Q1, of the ocean tide loading
displacements (OTLD) were estimated at the 37 Very Long Baseline Interferometry (VLBI) stations from the analysis of the
International VLBI Service for Geodesy and Astrometry (IVS) daily sessions carried out from 1984 till 2020. In the analysis, due to the
high correlation between the troposphere delays and the station coordinates at sub-daily intervals (2 hourly), the troposphere delays
were reduced from the observations a priori to the adjustment. Then, through considering the 2 hourly piece-wise linear offset
coordinate estimates of the VLBI stations as observations, the principal semi-diurnal and diurnal tides of OTLD were estimated using
Kalman filter solution (the last epoch estimates: VLBI model). Afterwards, the VLBI model were compared with those of the recent
global ocean tide models (GOTM), among others, i.e. TPX09-Atlas (Egbert and Erofeeva 2002), FES2014b (Carr’ere et al. 2016),
and GOT4.10c (Ray 2013). The lunar only M2 tide radial phasor vector differences between the VLBI model and the GOTM are found
as the largest among all the principal tides and the coordinate components. Long-term variations are detected in the semi-diurnal and
diurnal tidal components, i.e. the amplitudes and the Greenwich phase-lags, from the sequential solutions of the Kalman filter. These
variations exhibit quasi-harmonic behavior over decadal periods, more evident at the K1 and O1 tides at most of the coastal (150 km
of the coast) stations in radial components, with the values up to about 1.2 mm and 12 degrees in the amplitudes and the Greenwich
phase-lags, respectively.
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