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ABSTRACT

INTERACTION BETWEEN ATMOSPHERIC CONDITIONS AND GPS

ACCURACY: A CASE STUDY FROM ISTANBUL

In this study, changes of the position data recorded by KANT permanent GPS station has
been examined under the environmental conditions of the station. This cGPS station is situated
in Kandilli Campus of Bogazi¢i University and operated by Kandilli Observatory and
Earthquake Research Institute. It is one of the sites of the Marmara GPS Network-MAGNET
(TUBITAK), which was established for earthquake research in the Marmara Region. Data from
KANT station has been continuously archived with thirty-second recording interval since 1999
in RINEX format. In this study, the position coordinates of the station have been obtained by
GAMIT program with 2014 data. Data processing has been performed by selecting data from
other short- and long-distance ¢GPS stations to minimize the potential errors and daily position

GPS time series have been obtained.

Error sources at such a permanent GPS station can be listed as satellite clock, upper
atmosphere (ionosphere), receiver clock, satellite orbit, lower atmosphere (troposhere) and
multipath. In this study, changes in the position coordinates of the station have been compared
with atmospheric conditions to understand whether the effects of atmospheric pressure,
temperature, wind and humidity. Meteorological data obtained from Meteorology Laboratory
of the Institute in daily base. According to the results, the coordinate displacements caused by
environmental conditions can be significant and the effects should be taken into account,

especially in high-precision geophysical research.



OZET

ATMOSFERIK KOSULLAR VE GPS DOGRULUGU ARASINDAKI

ETKILESIiM: ISTANBUL’DAN BIR ORNEK

Bu calismada, KANT sabit GPS (sGPS) istasyonu tarafindan kaydedilen konum
verilerindeki degisiklikler istasyonun ¢evre kosullari dikkate alinarak incelenmistir. Bu
istasyon, Bogazici Universitesi Kandilli Kampiisii’nde bulunmaktadir ve Kandilli Rasathanesi
ve Deprem Arastirma Enstitiisii tarafindan isletilmektedir. KANT, Marmara Bolgesi’ndeki
deprem arastirmalari icin kurulan Marmara GPS Agi-MAGNET (TUBITAK) istasyonlarindan
biridir. KANT istasyonundan gelen veriler, 1999 yilindan bu yana RINEX formatinda otuz
saniyelik kayit araligi ile siirekli olarak arsivlenmektedir. Bu calismada, istasyonun
koordinatlar1 2014 yil1 verileri kullanilarak GAMIT bilimsel yazilimu ile elde edilmistir. Veriler,
hata olasiliklarini en aza indirmek i¢in kisa ve uzun bazda sGPS istasyonlarindan elde edilen

verilerle birlikte islenmis ve giinliik GPS konum zaman serileri elde edilmistir.

Sabit GPS istasyonundaki hata kaynaklari; uydu saati, iyonosfer, alict saat, uydu
yoriingesi, troposfer ve multipath hatasit olarak siralanabilir. Bu ¢alismada, istasyonun
koordinatlarindaki degisimlerde atmosferik basing, sicaklik, riizgar ve nemin etkilerinin olup
olmadigin1 gozlemlemek icin bir karsilagtirma yapilmistir. Meteorolojik veriler Enstitii’niin
Meteoroloji Laboratuvari’ndan giinliik bazda elde edilmistir. Karsilagtirma sonucunda, ¢evresel
kosullarin neden oldugu koordinat degisimleri gézlenmistir. Bu kosullarin etkileri 6zellikle

yiiksek hassasiyetli jeofizik arastirmalarda mutlaka dikkate alinmalidir.



