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Ozet

Tiirkiye'de devam eden yiikseklik sisteminin modernizasyonu ¢aligmalari, gravite verilerinin kalitesini
ve kapsamini iyilestirmeye, yiiksek dogruluklu bir geoit modeli elde etmek i¢in mevcut yersel gravite
verilerindeki hatalarn ortadan kaldirmaya odaklanmaktadir. Son yillarda uydu gravite misyonlarmdan
elde edilen veriler ile global jeopotansiyel modellerin dogruluklart 6nemli 6l¢iide arttirilmis olup gravite
alaninin uzun dalga boylu bileseni iyilestirilmistir. Yiiksek ¢oziiniirlikli bolgesel geoit modelinin
dogrulugunu dogrudan etkileyen uzun dalga boylu bilesenin, gravimetrik geoit modellemede hangi
spektral bant araliginda ne miktarda katki verdiginin raporlanmasi, geoit modelinin 1-2 cm dogrulukla
belirlenmesi ve geoide dayali bir diisey datumun gergeklestirilmesi agisindan biiyiik onem tagimaktadir.
Bu ¢aligsmada, sadece uydu gravite misyonlarindan elde edilen global jeopotansiyel modeller (satellite-
only) ile birlikte yersel gravite verisi ve altimetre misyonlarindan faydalanarak {iretilen yliksek
¢oziiniirliiklii kombine modellerin Tiirkiye’de performanslarnin degerlendirilmesi amaglanmustir. Ik
agsamada GOCE uydusunun verileri ile elde edilmis, son zamanlarda yayinlanmis olan DIR R6, TIM-
R6, SPW R5 ve GOCOOS R6 modelleri spektral iyilestirme yontemi kullanilarak Tirkiye geneline
homojen yayilmis 100 GNSS/Nivelman istasyonunda test edilmistir. Derece tabanli yapilan sayisal
kiyaslarda GOCE uydusu verilerini icermeyen EGM2008 modelinin dogrulugu referans alinmis ve
boylece GOCE misyonunun katkisi ortaya ¢ikmustir. Elde edilen sonuglara gore, spektral olarak
gelistirilmis GOCE tabanli jeopotansiyel modellerin, EGM2008 modeline kiyasla yaklasik %23'liik bir
iyilesme sagladigi tespit edilmistir. Test edilen modeller arasinda TIM-R6 modeli, 8.9 cm ile en iyi
performansi gosteren model oldugu goriilmiistiir. Calismanin ikinci asamasinda ise yiiksek aginim
derecesine sahip kombine modellerin, GNSS/Nivelman ve yersel gravite verileri kullanilarak
performanslar1 degerlendirilmistir. EIGEN6C-4, GECO, SGG-UGM-1 ve XGM2019¢ jeopotansiyel
modellerinin performanslart degerlendirilmis olup, GNSS/Nivelman noktalarindaki test sonuglarina
gore, EIGEN-6C4 modeli 9.3 cm dogruluk ile en iyi performansi gdsteren model segilirken, yersel
gravite verileriyle en iyi uyumu 5.5 mGal ile yine EIGEN-6C4 modeli géstermistir. Calisma yliksek
¢Oziiniirlik geoit modellemede uzun dalga boylu bilesen katkisin1 da incelemekte, elde edilen bulgular
baglaminda tartismaya sunmaktadir.
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Abstract

The ongoing modernization of the height system in Turkey focuses on improving the quality and
coverage of gravity data and eliminating errors in existing terrestrial gravity data to obtain a high-
accuracy geoid model. In recent years, the data from satellite gravity missions have significantly
increased the accuracy of global geopotential models and improved the long-wavelength component of
the gravity field. Clarifying the contribution of the long-wavelength component, which directly affects
the accuracy of a high-resolution regional geoid model, and in which spectral band range it contributes
in gravimetric geoid model is of great importance when determining a 1-2 cm accuracy geoid model
and realizing a geoid-based vertical datum are aimed. In this study, it is aimed to evaluate the
performance of global geopotential models derived from satellite-only and high-resolution combined
models produced by utilizing terrestrial gravity data and altimeter missions in Turkey. In the first part
of this study, the recently published satellite-only DIR-R6, TIM-R6, SPW-RS5 and GOCOO0S-R6 models
using the spectral enhancement method were tested at 100 GNSS/Leveling stations spread
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homogeneously across Turkey. The accuracy of the EGM2008 model, which does not include GOCE
satellite data, was taken as a reference in the degree-based numerical comparisons, thus revealing the
contribution of the GOCE mission. According to the results, the spectrally enhanced GOCE-based
geopotential models were found to provide an improvement of about 23% compared to the EGM2008
model. Among the tested models, the TIM-R6 model was found to be the best-performing model with
8.9 cm. In the second phase of the study, the performances of the combined models were tested using
GNSS/Leveling and terrestrial gravity data. The performances of EIGEN6C-4, GECO, SGG-UGM-1,
and XGM2019e geopotential models were evaluated, and according to the test results at GNSS/Leveling
points, the EIGEN-6C4 model was selected as the best performing model with an accuracy of 9.3 cm,
while the EIGEN-6C4 model showed the best agreement with the terrestrial gravity data with 5.5 mGal.
The study also examines the contribution of the long wavelength component in high-resolution geoid
modeling and presents it for discussion in the context of the findings.
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