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Ulkemizde 1990’11 yillardan itibaren gerceklestirilen GNSS 6l¢meleri, tektonik hareketler ve gesitli
faylardaki deprem dongiisiiniin etkisi ile yatay hizlarin 2-3 cm/y1l mertebesinde oldugunu
gostermektedir. Boylesine aktif tektonige sahip bir bolgede meydana gelen depremler giincel jeodezik
6leme dogrulugunun iizerinde ve istatistiksel olarak anlamli biiyiikliige ulasan yerkabugu hareketleri
meydana getirmektedir. Son yillarda hiz parametresi kestirimlerinin, noktalardaki kampanya tipi 6lgme
periyotlarinin artirilmasi ile elde edilen zaman serileri ile dogrulugu iyilestirilmis ve siirekli GNSS
aglarmin siklastirilmasi ile mekansal ¢6ziintirliigli artirnlmistir. Hassasiyeti ve dogrulugu yiiksek bir hiz
alaninin olusturulmasi temel olarak kampanya ile Olgiilen GNSS noktalarinin ve siirekli GNSS
istasyonlariin verilerinin aym stratejilerle ve tek bir referans sistemi kullanilarak degerlendirilmesine
dayanmaktadir.

Ulke capinda yiiksek duyarlikli ve kiiresel bir referans koordinat sistemi gereksinimini karsilamak igin
Tiirkiye Ulusal Temel GNSS Agi (TUTGA) 1997-1999 yillar arasindaki 6lgmelerle, homojen olarak
dagilmis 594 noktada kurulmustur. TUTGA nin hesaplandigi dénemdeki giincel Uluslararas1 Yersel
Referans Sistemi (ITRS) nin ¢6ziimii olan ITRF96, Tiirkiye i¢in referans koordinat sistemi olarak kabul
edilmis ve 2005.0 epogu referans epogu secilerek iilkemizin ITRF tabanli modern jeodezik datumu
Tiirkiye Ulusal Referans Koordinat Sistemi (TUREF) tanimlanmustir.

Biiyiik Olgekli Harita ve Harita Bilgileri Uretim Yonetmeligi kapsaminda referans noktas: iireten
kullanicilarin 6l¢me epogunda irettikleri jeodezik nokta koordinatlarini referans epoguna (2005.0)
kaydirmak icin noktalarin hiz bilgisini de iiretmeleri gerekmektedir. S6z konusu Yonetmelige gore
kullanicilar, giincel TUTGA/TUSAGA-Aktif nokta hizlarindan idare tarafindan belirlenen
enterpolasyon yontemini kullanarak hiz bilgisi hesaplamaktadir. Y &netmelikte tektonik durum ile ilgili
herhangi bir husus yer almadig1 i¢in hangi noktalarin enterpolasyonda kullanilacagina yonelik sorunlar
olusabilmektedir. Diger bir deyisle, fay hatlarina ya da genel bdlgesel karakteristiSe uygun olarak
sec¢ilmeyen enterpolasyon noktalari, yeni nokta hizlarinin belirlenmesinde hataya sebep olabilmektedir.
Bu ¢alismada, kullanicilara nokta koordinatini girdiginde hiz bilgisine ulasabilecegi standart bir hiz alan1
sunabilmek amaglanmustir.

Bu ama¢ kapsaminda, dncelikle yeniden veri degerlendirme calismalari ile tarihsel tiim GNSS verileri,
homojen bir veri degerlendirme stratejisi, glincellenen uydu yoriingeleri ve yer donme parametreleri
kullanilarak degerlendirilmis ve giincel zaman serileri ve nokta hizlar1 elde edilmigtir. GNSS
noktalarinin zaman serilerinin analizi ve ¢apraz dogrulama teknikleri ile uyusumsuz olan nokta hizlar
ayiklandiktan sonra ortalama 37 km nokta araliginda ve 836 noktadan hiz alani, giincel ITRF2014
referans sisteminde elde edilmistir. S6z konusu hizlar ITRF doniisiim parametreleri kullanilarak iilke
ulusal datumu olan TUREF hizlarina donistiiriilmiigtir. TUREF datumunda elde edilen tiim nokta
hizlari, kiimeleme analizi ile 5 bolgeye ayrilmistir. Bolgelere ayrilan hizlardan, kendi iginde 0.1 derece
ornekleme araliginda grid dosyalar1 olusturulmustur. Harita Genel Miidiirligii web sitesinde test amach
olarak yayimlanmasi1 maksadiyla, kullanicilarin konumlarim girdiklerinde hizlarini hesaplayabilecekleri
bir web uygulamasi gelistirilmistir.
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Abstract

GNSS observations starting in the beginning of 1990s in Turkey show that horizontal velocities reach
to an order of 2-3 cm/y due to the tectonic activities and earthquake cycles at various fault systems.
Earthquakes happening in such an active tectonic region cause statistically significant displacements
well above geodetic measurement accuracy. In recent years, accuracy of the geodetic velocity estimation
has been improved via time series obtained with long campaign duration periods and spatial resolution
is increased with densification of continuous GNSS networks. Determination of a precise and accurate
velocity field depends on the combination of campaign type and continuous GNSS observations using
a unique reference system and utilizing data with same strategies.

In order to meet the need for a three dimensional modern reference coordinate system nationwide,
Turkish National Fundamental GPS Network (TNFGN) was established between 1997-1999 with 594
homogenously distributed sites. International Terrestrial Reference Frame-96 (ITRF96) which was the
realization of International Terrestrial Reference System (ITRS) at the time TNFGN calculated, was
adopted as the Turkish reference coordinate frame at epoch 2005.0 and Turkish Reference Frame
(TUREF) was named as an ITRF based national modern geodetic datum.

Surveyors who establish reference control points within the context of Large Scale Mapping and
Geospatial Data Production Directive of Turkey should also produce velocity for each point in order to
have the coordinates at epoch 2005.0. According to the mentioned Directive, users estimate the velocity
information from the TNFGN/TNPGN sites by using an interpolation method determined by the
Administration. As there are no guidelines in the Directive explaining the tectonic situation in Turkey,
users may encounter problems selecting the interpolation sites. In other words, interpolation sites which
are not selected according to the fault zones or general tectonic characteristic of the region, may cause
blunders while calculating the velocities of the new sites. In this study, it is aimed to present a standard
velocity field that users can access velocity information when they enter the point coordinates.

Within this concept, by processing all historical GNSS data using a homogeneous data analysis strategy,
updated satellite orbits and Earth Orientation Parameters, more consistent time series and velocities are
achieved. After removing outlier velocities by inspecting time series and applying cross validation
analysis, we obtained the current ITRF2014 velocity field consisting of 836 sites with an interstation
distance of 37 km averaged. Those velocities are transformed to TUREF velocities using ITRF
transformation parameters. TUREF velocities are divided into 5 regions by cluster analysis. 0.1 degrees
sampled grid files are obtained separately from 5 regions. A web application is developed for the users
at the web site of General Directorate of Mapping.
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