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Ozet

Yer gravite alani fonksiyonellerinin gridleme amag¢li yumusatilmas: ve yiizey altindaki bilinmeyen
yogunluk anomalilerinin ters ¢6ziim ile ortaya ¢ikarilmasi i¢in, Yer sistemi icerisindeki ¢cekim etkisi
bilinen olusumlarin gravite alani Olgiilerinden c¢ikarilmasi gerekmektedir. Uygulamada, zaman
degiskenli aletsel etkiler ile yine zaman-konum degiskenli kat1 Yer ve okyanus gelgitleri, atmosferik
kiitle hareketleri, kutup gezinmesi, yer alt1 suyu ve toprak nemi degisimleri gibi diger etkiler gravite
alam olgiilerinden ¢ikarilarak gercek statik gravite alani sinyali belirlenmektedir. Ardindan referans Yer
elipsoidinin normal gravite alani sinyali, gercek statik alan sinyalinden cikarilarak bozucu gravite alani
sinyali elde edilebilmektedir. Bozucu gravite alani igerisinde ise uygulanan ilave diizeltmelere bagh
olarak cesitli gravite alani anomalileri tanimlanmaktadir. Bozucu alan igerisinde, deniz yiizeyi
iizerindeki topografik kiitlelerin ¢ekim etkisinden arindirilarak hesaplanan sinyal, Bouguer gravite
anomalisi olarak tanimlanir ve jeodezik/jeofizik uygulamalarda siklikla kullanilir. Ancak Bouguer
anomalileri; atmosfer, deniz suyu, gol suyu, kara ve deniz buzullarinin yogunluk kontrasti kaynakli
etkilerinin dikkate alinmadigi istenmeyen sinyalleri de icerir. Bu etkilerinin giderilmesi islemine
gravimetrik styirma (stripping) ad1 verilmekte ve gravite sinyalinin ayristirilmasinda evrisim, filtreleme
vb. sayisal yontemlerden daha iyi ve dogru sonuglar iiretmektedir. Bu ¢alismada; SRTM15+ global
okyanus batimetri verileri ile Van, Beysehir, Egirdir, Burdur ve Salda Gollerine ait gol batimetri verileri
kullanmilarak deniz suyu ve gol suyu kiitlelerinin gravimetrik siyirma etkileri belirlenmistir. Calisma
bolgesi Tiirkiye ve ¢evresini kapsayacak sekilde 25°D—-45°D ve 35°K—43°K arasinda kalan bolge olup,
hesaplamalar 1' x 1' yay-dakikasi c¢oziiniirliigiinde ve yeryliziinde gergeklestirilmistir. Deniz suyu
batimetrik diizeltmeleri ¢evre denizlerde derinlige bagli olarak 132 mGal ile 418 mGal arasinda
degismektedir. Anakarada uzun dalga boylu bir yap:1 sergilemekte olup, ortalama 133 mGal
diizeyindedir. Kiyilarda ve adalarda ise global deniz suyu yogunluk kontrasti kaynakli etkiler 163
mGal’e kadar ulagabilmektedir. G6l suyu Kkiitlelerinin gravimetrik siyirma etkisi yine gol derinligine
bagli olarak Van Golii iizerinde 32 mGal’e, Egirdir ve Burdur Golleri iizerinde 18 mGal’e, Salda Golii
tizerinde ise 6.5 mGal’e kadar erismektedir. Ancak, g6l kiyilarindan karaya dogru 1 km tampon bdolge
disinda gol suyu gravimetrik styirma etkileri ihmal edilebilir diizeydedir.
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Abstract

The gravitational effects of the a priori known features within the Earth’s system should be determined
and removed from the gravity field measurements to smooth the Earth’s gravity field functionals for
gridding, and to reveal the remaining signals of the unknown anomalous subsurface density distributions
by inversion. In practice, time-variable instrumental and spatially and temporally varying gravitational
effects due to the solid Earth and ocean tides, atmospheric mass movements, polar motion, groundwater,
and soil moisture variations are removed from gravity field observations to obtain the actual static
gravity field. Then the actual static field can be transformed into the anomalous field by introducing a
reference normal gravity field generated by a suitable ellipsoid of revolution which captures the general
features of the actual field. There are several types of gravity field anomalies defined in the anomalous
gravity field based on the additional corrections applied for the extraneous sources. The complete
Bouguer anomaly, which takes into account the correction for the gravitational attraction of the
topographic masses above the sea level, is the most useful one in exploration geophysics and geodesy.
However, the Bouguer anomaly may still contain unwanted density contrast effects of the other major
known elements, such as atmosphere, offshore seawater, inland water bodies, glaciers, and ice sheets.
The removal of density contrast effects from the Bouguer gravity anomalies is denoted as gravity
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stripping, and this procedure is known to be more accurate than any other mathematical methods (e.g.,
convolution, filtering) for the separation of the gravity field signals. In this study, we determine the
bathymetric stripping gravity corrections of global seawater using SRTM15+ global ocean bathymetry
data and lake water stripping corrections of Van, Beysehir, Egirdir, Burdur, and Salda Lakes. The
computations are performed on a regular 1' x 1' arc-min grid at the Earth’s surface over the territory of
Turkey including offshore bounded by 25°E-45°E and 35°N-43°N. The seawater bathymetric
correction varies from 132 to 418 mGal over the marine areas depending on the ocean bathymetry. It
shows a long-wavelength pattern over the inland with a mean value of 133 mGal, and produces
significant variations onshore close to the coasts and on some islands up to 163 mGal. The bathymetric
gravity stripping due to the lake water density contrast produces notable effects on the lake surfaces
reaching up to 32 mGal at Lake Van, 18 mGal at Egirdir and Burdur Lakes, and 6.5 mGal at Lake Salda.
However, the effects are negligible outside a 1 km width buffer zone around the lakes.
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