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Kampanya GNSS zaman serilerinden iiretilen deformasyon oranlarinin kalitesi ve
bolgesel degisimi

Quality and regional variation of deformation rates generated from campaign GNSS time
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Ozet

GNSS zaman serileri yerin deformasyonu ile ilgili daha gercek¢i sonuglar vermektedir. Bu seriler
imkana bagli olarak siirekli ya da kampanya GNSS verileri kullanarak olusturulur. Bu zamana kadar
statik GNSS siirekli verilerinin zaman serisi ve giiriiltii 6zellikleri detayli bir sekilde dokiimante
edilmesine karsin kampanya serileri igin bu hala gelisme asamasindadir. GNSS gozlemlerinin siiresi ve
Ol¢iimlerinin siklig1 kampanya 6l¢iimlerinden elde edilen deformasyon oranini etkiler. GNSS kampanya
Ol¢iimleri siirekli GNSS goézlemlerine gore daha seyrek drneklendigi ve dolayisiyla kiimiilatif veri az
oldugu i¢in bunlarin spektral karakteri hala net bir sekilde ortaya konmamustir. Simiilasyona dayali PPP
kampanya 0l¢iileri {izerinde bu zamana kadar gergeklestirilen ¢alismalar yilda bir, ii¢ ardisik giin ve 24
saat Ol¢lim ile yapilan 6rneklemenin diizgiin araliklarda uygulandiginda yatay konumda elde edilen
deformasyon oranlarmin neredeyse siirekli GNSS’ten elde edilen ile ayn1 oldugunu, diisey yoniinde elde
edilen deformasyon oranlarmin ise 1 cm’nin altinda farkliliklar gésterdigini ortaya koymustur. Bu
calismada ise deformasyon oranlar1 — yani hiz kestirimlerinin - cografi konuma gore nasil degistigi ve
kampanya GNSS hizlarmin kalitesi aragtirilmistir. Global dagilmis 30 IGS noktasinin siirekli GPS
verileri yilda bir dlglime seyreltilerek kampanya 6l¢iimleri simule edilmis ve GPS istasyonlarmin bu
zaman serilerinden bulunan deformasyon oranlarnn iklimsel farklilik yaratacak bolgeler igin
smiflandirilmistir. Kampanya verilerinden elde edilen deformasyon oranlarinin hatasi kutuplardan
ekvatora artig gostermekte ve bu da konum belirleme sonuglari ile birebir uyumludur. Siirekli veriden
elde edilen hiz kestrim hatalar1 giiriiltii karakteri renkli alindiginda, giiriiltii karakteri beyaz olana gore
10 kat daha biiylimiistiir. Kampanya hiz kestirim hatalar1 beyaz degil de renkli giiriiltii alindiginda
yaklasik 2 kat daha biiyimiistiir. Aym1 uzunluktaki zaman serileri iizerinde yapilan deneylerde,
kampanya hiz kestirim hatasi siirekli hiz kestirim hatasina gore yatay bilesende 0.2 mm/yil, diisey
bilesende ise 0.45 mm/y1l biiylik bulunmustur. Siirekli verinin hiz kalitesine erigebilmek i¢in kampanya
Olclimlerinden olusan zaman serisinin sitirekli Ol¢iilii zaman serilerinden daha uzun olmasi
gerekmektedir.
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Abstract

GNSS time series gives more realistic results about the deformation of the ground. These series are
formed using continuous or campaign GNSS data, depending on the constraints. So far the time series
and noise characteristics of static GNSS continuous data have been documented in detail, but for
campaign series this is still under development. The duration of GNSS observations and the frequency
of their measurements affect the rate of deformation obtained from campaign measurements. Since
GNSS campaign measurements are less frequently sampled than continuous GNSS observations, and
thus cumulative data are scarce, their spectral character is still not clearly established. Studies carried
out so far on simulation-based PPP campaign measures show that the deformation rates relating to the
horizontal position are almost the same as those obtained from the continuous GNSS when the sampling
is made at regular intervals with measurements collected once a year, three consecutive days and 24
hours, and that the deformation rates obtained in the vertical direction showed differences below 1 cm.
In this study, how deformation rates - that is, velocity estimates - and the quality of campaign GNSS
velocities change with respect to geographical location are investigated. Continuous GPS data of 30
globally distributed IGS points were decimated down to one measurement per year to simulate campaign
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measurements, and deformation rates of GPS stations from these time series were classified for regions
that would cause climatic differences. The error of the deformation rates obtained from the campaign
data increases from the poles to the equator, which is in full agreement with the point positioning results.
The rate estimation errors obtained from continuous data, when the noise character is taken as to be
colored, is 10 times larger than those of the same data in which the noise character is white. The
campaign rate estimation errors were about 2 times larger when coloured noise was taken instead of
white. In experiments on time series of the same length, the campaign velocity estimation error was
found to be coarser abou 0.2 mm/year in the horizontal component and 0.45 mm/year in the vertical
component compared to the continuous velocity estimation error. In order to achieve the velocity quality
of continuous data, the time series consisting of campaign measurements should be longer than the
continuously measured time series.
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