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GEODETIC DATUM EVOLUTION IN TURKEY

Classical Triangulation Datum: ED 50
Realized by observations to and from
8 sites in Bulgaria and Greece

In 2001: ED50 => TUREF (Turkish Reference Frame)

TUREF: ITRF96 Epoch 2005 (Formal ITRF release at
that time )
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Turkish Reference Frame
(ITRF96 Epoch 2005.0)
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ITRF2014 = ITRF96 transformation parameters
(https://itrf.ign.fr/doc_ITRF/Transfo-ITRF2014 ITRFs.txt)
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Altamimi, Z., P. Rebischung, L. Métivier ve X. Collilieux (2016). ITRF2014: A new release of the
International Terrestrial Reference Frame modeling nonlinear station motions. Journal of Geophysical
Research Solid Earth, 121, 6109-6131. doi:10.1002/2016JB013098.
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TURKISH NATIONAL FUNDAMENTAL GNSS NETWORK-
TNFGN (TUTGA)

First fundamental geodetic network
based on GPS technology

594 sites established through
campaign type GPS surveys
between 1997 and 1999

677 sites at the moment

Revision surveys are done annualy
(~200 sites / year) and after the
main earthquakes

GPS data processings are done
with the latest ITRF version and
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TURKISH NATIONAL PERMANENT GPS (TUSAGA)
AND CORS-TR NETWORKS

 TUSAGA: Established particularly
to monitor geodynamical activities
in the country and to serve as a
reference network. (2002-2006)

* In this network, ANKR (Ankara)
GNSS station continues to send its
hourly and daily data to IGS and
EPN while no real-time data
streaming at the moment. Also ISTA
GPS (Istanbul Technical University)
and TUBI GPS (TUBITAK Marmara
Research Center) are in operational
as well.

» TUSAGA-Active or CORS-TR: RTK
network consisting of 158 sites to
serve real-time positioning
information for a variety of
applications such as mapping, GIS
and cadastral applications.

A TUSAGA-Active Stations (158)
A TUSAGA Stations (21)
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Structure of CORS-TR NETWORK

2 Control
Centers
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Daily GPS Processings and Time Series

Analysis
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We provide 1 Hz static data after the main earthquakes for geophysical studies
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SEFERIHISAR 20 Mart 2019

20 Temmuz 2017

[lIwww.tusaga-aktif.qgov.tr/Web/DepremVerileri.aspx

TUSAGA-Aktif Yiiriitme Kurulu'nun 11.04.2018 tarihli toplantisinda alinan karar geregi;

Ulkemizde yaganan siddeti 5 ve iizerinde olan depremin meydana geldigi tarihte,
deprem bélgesinde bulunan TUSAGA-Aktif Sabit GNSS istasyonlarina ait 1 saniyelik veriler

04.04.2019 - Flazi§ deprem veri rmek icin tiklayiniz.

20.03.2019 - Denizli deprem veri mek icin tiklayiniz.
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https://www.tusaga-aktif.gov.tr/Web/DepremVerileri.aspx
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New IGS Sites from Turkey
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[IGSMAIL-7518] New IGS Stations: IZMI, KRS1, MERS
(06 September 2017)

IZMI and KRS1 receivers will be upgraded to MultiGNSS (Receivers are ready)

We will have the chance that these sites will be included in the next ITRF
solutions for datum definition.
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Contribution to EUREF Working Groups

* EPN Densification Working Group (2015 - now): Charter, Web page - Chaired by A. Kenyeres

* European Dense Velocities Working Group (2017-now): Charter, Web page - Chaired by E.
Brockmann

» Deformation Models Working Group (2012-now): Charter, Web page - Chaired by M. Lidberg

* Multi-GNSS Working Group (2012-now): Charter - Chaired by E. Brockmann

* EPN Reprocessing Working Group (2009 - now): Charter, Web page - Chaired by C. Voelksen
 EPN Real-Time Analysis Project (2008 - now): Charter, Web page - Chaired by W. Soehne

GDM is the national representative for EUREF
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http://euref.eu/TWG/WGdocs/WG_EPN_densification_charter.pdf
http://www.epncb.oma.be/_densification/
http://euref.eu/TWG/WGdocs/WG-EU-dense-vel-charter-v2.pdf
http://pnac.swisstopo.admin.ch/divers/dens_vel/index.html
http://euref.eu/TWG/WGdocs/WG_deformation_models_charter.pdf
http://www.lantmateriet.se/en/Maps-and-geographic-information/GPS-and-geodetic-surveys/Reference-systems/EUREF-working-group-on-Deformation-models/
http://euref.eu/TWG/WGdocs/WG_Multi-GNSS_v4.pdf
http://euref.eu/TWG/WGdocs/WG_repro_charter_draft.pdf
http://epn-repro.bek.badw.de/
http://www.epncb.oma.be/_organisation/WG/Project_EPN_realtime_analysis_v2.0.pdf
http://www.epncb.oma.be/_productsservices/realtimecorrections/

EPN Densification WG

EPN Densification WG will provide a unique
control option for the national network
operators to crosscheck their
ITRFyy/ETRS89 coordinates, not only at
the EPN sites but for all stations for which
solutions have been submitted to EUREF
The estimated station velocities will be the
basis for the generation of a continental
velocity model. This velocity model is
especially relevant in countries, where the
ETRS89 coordinates, due to tectonic

e

s
Vil

activity, change with more than 3-5 - o
mm/year. 27 L ™)
~12.5 years of weekly sinex files (2009-2021) w ' g n ) - Wﬁ
were supplied to EUREF. % " T i
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European Dense Velocities Working Group

" EUREF Technical Note 1: Relationship and
Transformation between the International and
the European Terrestrial Reference
Systems" Page 9, Table 3.

v ETRF2000 Velocities of 164 stations are
sent to the WG by using the transformation

parameters given above document. a ---- )
i - Vg |
o | " <t D
" Comnaton s based on 5 i il o RSN S
combination is based on 55 sites and the  |* - ~ - A Y e
rms is one of the best! (Elmar Brockmann) |7!  /Zel - o i 0 iy
e e

= — = 40 =
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Velocity Field Modelling for Turkey

Motivations:

 Presenting a standard velocity
field for users as necessitated by
Large Scale Mapping and
Geospatial Data Production
Directive of Turkey

42¢

40°

 Determination of a homogenous
velocity field for tectonic studies
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— Tatar et al., 2012 — Aktug et al., 2013 — Tiryakioglu et al., 2013 — Dogru et al., 2014
—= Ergintav et al., 2014 —= Aktug et al., 2016
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STEPS

Geodetic Velocity Field Modelling Project

Re-processing of all campaigns
and permanent stations with
modern strategies and products

Rigorous Inspection of time
series that will be used for
velocities

Cross validation of velocities fol
incompatible site velos

Determination of blocks using
cluster analysis described by
Simpson et al. and adding
geophysical interpretation to
the solutions

Block modelling for strain
analysis

Determining a deformation
model based on the pre-
defined blocks

Publishing this velocity model
to users and use this in the
CORS-TR system

Users will have velocity of the
points along with coordinates
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Reprocessing of all Historical GPS Data

« Homogeneous processing
strategy and unigque software:
Previously daily solutions were
done by BERNESE and sinexes
were combined with globk and

glorg
» Using improved products (repro
orbits and erp)
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» Improved models (Viennas, higher
order ionos)

» EXxpecting consistency between
solutions

» More stable time series and
velocities

Turkish National Geodesy Commission 2021 Scientific Meeting, ANKARA, 25-27 November 2021

16/33




GAMIT Dally Data Analysis Strategies Used

Software Version

Modelled Observables
Elevation angle cutoff
Orbits and ERPs

Ocean Loading Corrections
IGS Sites

Troposphere

Met obs source

Number of Troposphere par.

Antenna Phase Center
Corrections

Apriori coordinates
lonospheric Correcitons

Version 10.70

Double-differences

3 degrees, Sites collect at 0 degrees

IGS Final orbit and ERP (sp3), Bull B
From OSO for stations

33 Sites are included to the Daily process

Vienna Mapping Function (VMF1) for dry
and wet

Global Pressure and Temperature (GPT 50)

ZPD at 2 hours intervals

Absolute APC corrections based on IGS08
model

ITRF2014
2nd and 3rd Order, IGRF12



Reference Frame Realization

Software Module glorg
Renames Earthquake definition file
Stabilization Regional
Number of IGS Sites Used 33 Stations
Transformation 6 Parameters
3 Tranlations, 3 Rotations
Reference Frame ITRF2014
National Datum TUREF
(ITRF96 Epoch 2005.0)
Solutions Daily (TS, noise analysis, monitoring
stations)

Monthly (For combination with campaigns
and estimating velocity field)

Weekly (For EUREF)
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(mm)

(mm)

MARS North Offset 4176886.460 m
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Cross Validation of Velocities
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Final Data Set Used
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1328 Sites =» 836 Sites
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Histogram of Interstation Distances

Interstation Distances

350

Mean Int.sta. Dist= 37 km

IIIII Gridding Space: 0.1 deg
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Distribution of Epoch Numbers

Distribution of Epoch Numbers
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Histogram of Observation Intervals

Histogram of the Observation Durations
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More than half of the
sites 15-24 years
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locity Field in TUREF (ITRF96) Datum for Gridding

ee— 20 £ 0.5 mm/yr

25/33 25
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Velocity Field wrt Eurasia

w20 + 0.5 mm/yr

o — — — —
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ITRF2014 Plate Motion Model described in Altamimi et al., 2017 is used.
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Cluster Analysis

GPS horizontal velocities (N clusters = 5)
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Definition of Regions after Cluster Analysis
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Implementation of Web Application for Test Purposes
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W © ILETiSiM: +90 (312) 5952222 J # ANASAYFA #, SIKCA SORULAN SORULAR = iLETiSiM @ English Q

| . T.C. 5 ATATURK KOSESI
MILLI SAVUNMA BAKANLIGI  ,npsal ORUNLER UYGULAMALAR FAALIYETLER MUZE HARITA DERGIS]

") HARITA GENEL MUDURLUGOD

TUREF HIZ ALANI-2020

Hiz Kestirimi Yapilacak Noktanin Enlem ve Boylamini Giriniz: (Nokta Ttrkiye sinirlari igerisinde olmahidir)
Enlem (°): 39.4254986

Boylam (°): 344569874

Sonuglar (TUREF Datumu-ITRF96 Hizlari) :

Vi (m/yil): -0.01151
Vy (m/yil): -0.00107
Vz (mfyil): 0.00907

Bilgilendirme Dokiimanina ulagmak icin tiklayiniz.
Uygulama ile ilgili geri bildirimlerinizi jeodezi@harita.gov.tr adresine génderebilirsiniz.

https://harita.gov.tr/ TUREFHIZALANI

Geri bildirimler icin jeodezi@harita.gov.tr
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Results and Future Outlook

- TUREF Velocity Field: For interpolation
- Eurasia Velocity Field: For tectonic studies

- Updating of the Large Scale Mapping Directive is ongoing

- Publication preparation of the Eurasia velocities is ongoing. We aim to
publish on the Aykut Barka Special Edition of Turkish Journal of Earth
Sciences.

- Future Outlook: We plan to include neighbouring contries’ station data for
avoiding extrapolation at the borders and to include other stations
operated by universities and municipalities for better spatial resolution.
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General Directorate of Mapping
National Mapping Agency

Thank you for your attention
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Guncel TUREF Hiz Alani Modelinin Uzun Donemli GNSS
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o Tlrkiye Ulusal Datumu (TUD-54) (1932-1953)
» 3538 adet dogrultu dlcusu
» 98 adet Laplace noktasinda astronomi 6lclsU
» 40 adet baz ol¢usi

» Bulgaristan ve Yunanistan'’da yer alan 8

noktadan baglanti ol¢uleri TUD-54 = ED-50 . 7 :
Kasal T.(3) jf.f 2
« Deformasyon olguleri kisitli: 1944 Bolu x|/
Depremi Rhdkiiues. Azr-)l

7 s

» Aktif deformasyonun yogun oldugu
bdlgelerde referans sistemlerinin
lyilestirilmesi kaginiimazdir. o
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Uydu Olgcmeleri Tabanli Modern Jeodezik Ag

o Uzay teknikleri ile konum belirleme
calismalarinin hassasiyeti hizlarin
dikkate alinmasini gerektirmektedir.

* Ana fay zonlarinin kesigsiminde yer
alan ulkemizde TUTGA ve diger
modern jeodezik aglar 4 Boyutlu olarak
tanimlanmistir (X,Y,Z,t)

.« 2001: ED50 = TUREF (Tiirkiye )

* 2005 yilinda Yonetmelige hiz konusu
dahil edilmistir.

« TUREF: ITRF96 Epok 2005

e« Yari-kinematik bir referans sistemi

167
T

247
T

3z
T

40°

44°F =L
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YER-MERKEZLIi INERSIYAL (ECI/CCRS)

Yildizlara gore sabit (non-rotating).

4
Sag el koordinat sistemi

2
North Pole /%ﬁz CCRS
(X.Y.2) I
Presesyon
Nutasyon
kezi I
TCRS
Vernal equinox

(ilkbahar nok.)

MCRS/CCRS: J2000.0 epogunda ortalama ekvator ve ortalama ekinox ile ¢akisik
TCRS: Gozlem ani igin, anlik/gergcek.
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YER-MERKEZLI YER SABIT (ECEF/CTRS)

-

Vernal equinox
«

Sag el koordinat sistemi
Yer donme ekseni <

<«

———
-
-

=
-y
-
-
-

-

North Pole

Eksenler Yer ile birlikte doner.

CTRS: Ortalama Yer donme ekseni (1900-1905) ve ortalama Greenwich

TTRS: Gozlem anindaki Yer donme ekseni, gercek ekvator

CTRS

I

Yer DOnme
Parametreleri

I

TTRS
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CTRS = ITRS (IUGG Resolution No.2, Vienna 1991, IERS)

e Orijin: Yer kitle merkezi (Atmosfer ve okyanuslari dahil).

* Birim uzunluk: SI metresi.

« Zaman olg¢egi: Yersel es gudumlu zaman (Geocentric Coordinate Time).

* DONnuklik: BIH 1984.0 yonundedir. Zamanla degisimi i¢in “no-net rotation” kosulu.
» Z ekseni: IERS Referans Kutbu.

» X ekseni: IERS Referans Meridyeni ile Z eksenine orijinde dik olan dizlemin kesigim
noktasi yonunde.

* Y ekseni: Diger eksenlere sag el koordinat sistemi olusturacak sekilde diktir.

http://itrf.ign.fr/general.php
https://www.iers.org/IERS/EN/Publications/TechnicalNotes/tn36.html

https://www.iers.org/IERS/EN/Science/ITRS/ITRS.html
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ITRS

-
V Gerceklesimi (realization)

= CONVENTIONAL TERRESTRIAL REFERENCE FRAME
G e b CTRF
(GNSS, VLBI, SLR, LLR, DORIS)

> INTERNATIONAL TERRESTRIAL REFERENCE FRAME

e (IMTRFxvz )2 (@,A\h)rsso

- a=6378137.0 m,

> e f =1/298.257222101)

CTRS'nin uygulamadaki adi CTRF'dir. CTRF, yerylzinde tesis edilmis ve
sabit (referans) fiziksel nokta olarak bilinen cok sayida yer kontrol
noktasinda yapilan oOlcller sonucu belirlenmis Yer merkezli (jeosentrik)
koordinatlar (X,Y,Z) ile tanimlanmistir.
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Turkiye Ulusal Referans Cercevesi (TUREF)
(ITRF96 Epok 2005.0)

Ty 0 —R, Ry
T (Oteleme Matrisi)= |Ty|, R (Doniikliik Matrisi)=| Ry 0 —Ry
T, Ry Ry O
X _
X, (Konum Vektérii) = |y Xitrros = Xitrr1a ¥ T+ D. Xi7rr1g + R. Xi7rr14
Z1 Vyirrees = Vxatrra T V1 + Vo Xirrris + Vi - Xitre1s

7.4 -0.5 -62.8 3.80 0.00 0.00 0.26 2010.0

VTX VTy VTz VD VRX VRy VRz

mm/yil  mm/yil mm/yil  ppb/yil .001"/yil .001"/yil .001"/yil
0.1 -0.5 -3.3 0.12 0.00 0.00 0.02

Altamimi, Z., P. Rebischung, L. Métivier ve X. Collilieux (2016). ITRF2014: A new release of the
International Terrestrial Reference Frame modeling nonlinear station motions. Journal of Geophysical
Research Solid Earth, 121, 6109-6131. doi:10.1002/2016JB013098.

ITRF2014’den ITRF96’ya Datum Donusum Parametreleri:

TUJK 2021 £ (https:/fitrf.ign.fr/doc_ITRF/Transfo-ITRF2014_ITRFs.txt) 8/39



Turkiye Ulusal Referans Cercevesi (TUREF)
(ITRF96 Epok 2005.0)

Donusum Parametrelerinin,
hizlarini kullanarak hesap
epoguna getirilmesi

Hesap Epoguna getirilen
donusum parametreleri
kullanilarak ITRF2014
koordinatlarinin ITRF96
koordinatlarina donusturulmesi

7.4 -0.5 -62.8 3.80 0.00 0.00 0.26 2010.0
VTx VTy VTZ VD VRx VRy VRZ

mm/yil  mm/yil mm/yil  ppb/yil  .001"/yil  .001"/yil .001"/yil
0.1 -0.5 -3.3 0.12 0.00 0.00 0.02

ITRF2014 hizlarinin ITRF96
I hizlarina donusturulmesi

$

Hesap Epogunda belirlenen ITRF96 koordinatlarinin ITRF96
hizlari kullanilarak referans epogu olan 2005.0’a getirilmesi.
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Turkiye icin Hiz Alani Belirleme Calismalari

Temel Motivasyonlar:

« Bilyiik Olcekli Harita ve Harita Bilgileri Uretim Yénetmeligi (BOHHBUY)
kapsaminda kullanicilara standart hiz bilgisi saglamak

» Tektonik calismalar icin ulke capinda homojen bir hiz alani sunmak

Diger:

o Listelenen Urln ve surecglerdeki iyilestirmeleri mevcut hiz alanina yansitmak
* Veri degerlendirme stratejilerindeki gelismeler

* Global jeodezik parametrelerin belirlenmesindeki iyilesmeler

« Yorungelerin iyilestiriimesi ve yeniden degerlendiriimesi

* Yer donme parametrelerinin iyilestiriimesi

o Eski¢Ozimlerde farkh stratejiler

* Yeni ¢ozimler GAMIT + SGNSS istasyonlari GAMIT

 (CoOzumlerde standardi saglamak

e repro2 urinler
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MADDE 21- C1 ve C2 nokta koordinatlarinin
referans epogunda hesaplanmasi

(1) C1 ve C2 noktalarinin T ol¢ii epogundaki
koordinatlari, referans epoguna ( 2005.0)
kaydirilir. Bunun icin C1 ve C2 nokta hizlari,
gincel TUTGA/TUSAGA-Aktif nokta
hizlarindan idare tarafindan belirlenen
enterpolasyon yontemiyle hesaplanir.
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36°

k% ' \ ‘\ ‘\ T 20 _mm/year

—= McClusky et al., 2000 —— Ayhan et al., 2002b — Aktug and Kilicoglu, 2006 —— Reilinger et al., 2006
— Aktug et al., 2009 — Ozener et al., 2010 —— Yavasoglu et al., 2011 — Reilinger et al., 2011
—= Tatar et al., 2012 — Aktug et al., 2013 —— Tiryakioglu et al., 2013 — Dogru et al., 2014
—= Ergintav et al., 2014 — Aktug et al., 2016

34°

26° 28° 30° 32° 34° 36° 38° 40° 42° 44°
» Farkh donemlerdeki ¢calismalarda gorulen hiz farkliliklarinin sebepleri:
» Levha-sabit referans sisteminin farkli yontemlerle belirlenmesi
» Kullanilan veri araliklarinin ayni olmamasi
» Kendi iginde tutarhilik
» Uygun donusumlerin yapiimasi
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26 28° 30° 32 34 36 38 A0° 42° A4

e 1997-1999 yillar arasinda uydu teknikleri ile kurulan ilk temel ag. (677 Nokta)
* Guncelleme galigmalari: Yillik ~200 nokta + BlyUk depremlerden (6.0) sonra.
» 3B koordinatlar: Glincel ITRF datumunda (ITRF2014) =»ITRF-96 epok 2005
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TUSAGA

TUSAGA (21 istasyon)
« Tum istasyonlar ¢coklu GNSS gozlemi yapabilen yeni nesil alicilarla degistirildi.

e BT e
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TUSAGA-AKtIf

158 Istasyondan olusan RTK Agl, P O < e ey e .' 39 GRS |
Bltce: TUBITAK WOl chlICioNO AN Gl o )
Yiruticu: IKU | A s D
Proje Paydaslari: HGM ve TKGM

» Tamamiyla operasyonel
» Buyuk olgekli caligmalar, CBS uygulamalari, kadastral dlgmeler | 'n
> Ulke temel referans agi, kabuk hareketlerinin izlenmesi

» AgQ-RTK tabanli

» Gunluk zaman serileri analizi- istasyonlarin performansinin takibi
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TUSAGA-AKktif Saniyelik Verilerin Acildigi Depremler

s;é'ﬁ?ﬁf s NP
b4 Ma) 52/1;‘/. - j é-
“\i‘

30 Ekim 2020

SEFERIHISAR 20 Mart 2019

20 Temmuz 2017

[Iwww.tusaga-aktif.gov.tr/\Web/DepremVerileri.aspx

TUSAGA-Aktif Yiiriitme Kurulu'nun 11.04.2018 tarihli toplantisinda alinan karar geregi;

Ulkemizde yaganan siddeti 5 ve iizerinde olan depremin meydana geldigi tarihte,
deprem bélgesinde bulunan TUSAGA-Aktif Sabit GNSS istasyonlarina ait 1 saniyelik veriler

04.04.2019 - Flazi§ deprem veri rmek icin tiklayiniz.

20.03.2019 - Denizli deprem veri
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“GNSS HIZLARINA KUME ANALIiZi YONTEMIi UYGULAYARAK BELIRLENECEK TEKTONIK
BOLGELERDEN YARARLANARAK TURKIYE iCiN YATAY HIZ ALANI MODELININ
OLUSTURULMASI” (05 Ekim 2017)

HARITA GENEL MUDURLUGU UNIVERSITELER
Mith.Alb.Ali ihsan KURT Prof.Dr. Ugur DOGAN (YTO)
Mith.Alb.Ayhan CINGOZ Prof.Dr. Semih ERGINTAV (BU KRDAE)

Dr. Ali Deger OZBAKIR (BU KRDAE)

’0

GNSS Verilerinin Yeniden Degerlendirilmesi (Reprocess)
TUTGA-2019’un kullanicilara sunulmasi
Uyusumlu hiz kiimesinin elde edilmesi (iterasyon)
« Strain analizi
e Zaman serilerinin incelenmesi
% Kimeleme analizi ile bloklarin belirlenmesi (+Jeofizik yorumlar)
+ Belirlenen bloklara gore hizlarin enterpole edilerek hiz alaninin tum Tarkiye igin
belirlenmesi

R/

% Hiz alani modelinin kullanicilara sunulmasi (BOHHBUY giincelleme)

D)

0’0

0’0
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Tarinsel tim GNSS verilerinin homojen
bir veri degerlendirme stratejisi ve
guncellenen uydu vyoringeleri ve yer
donme parametreleri kullanilarak
yeniden degerlendiriimesiyle daha tutarl
zaman serilerinin - ve hizlarin elde
edilmesi.

1} GNSS Verilerinin Yeniden Degerlendirilmesi

Block |

- [
wn o

Weekly mean RMS [cm]
=

Weekly mean RMS [cm)
=

Bleck Il Block IIR-A

CODE

1996 1997 1998 1998 2000 2001 2002 2003 2004

Reproceséing

.
- -
'\..

t«;:- wﬂﬂz’_’.ﬁ" "'“' 41355 R

1996 1997 1998 1999 2000 2001 2002 2003 2004

2005

2005

Kurt, A.l., Cingdz, A., Ozdemir, S., Peker, S., Ozel, O., Simav, M. (2020). Turkiye Ulusal
Temel GNSS Ag1 (TUTGA) Gluncel Koordinat ve Hizlarinin GNSS Verilerinin
Yeniden Degerlendirilmesi Kapsaminda Hesaplanmasi. Harita Dergisi, 164, 1-17.
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'GNSS Verilerinin Yeniden Degerlendirilmesi
| Asamalari

 Tum kampanyalarin verilerinin ve olcu karnelerinin tek tek kontrol edilerek

degerlendirmeye hazir hale getirilmesi.

v Toplamda ~6000 satir station.info dosyasi.

v" Yeni reprocess’ler icin veriler ve metaveriler hazir.

v Anten yiksekligi hatalarinin giderilmesi

- 1992-2020 arasindaki 5.0 ve uzeri
depremler etki alanlari ile konuldu ve
break konularak zaman serileri
kesilecek noktalar incelendi.

- Okada Fay Modellemesi (O92UTIL)

Cografi veritabanina aktarilabilmesi

Istenilen gsekilde sorgulama yapilarak veri

sunumunun daha islevsel bir hale donusmesi
Kampanyalarin yeniden degerlendiriimesinde kolaylik
Olgii karnelerinin taranarak sayisal ortama aktariimasi

39"

KOVANCILAR DEPREMI ETKI ALANI
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Temel Farkhhklar:

TUTGA Kampanyalari disinda
Olculen noktalarin dahil edilmesi.

TUSAGA ve T-Aktif istasyonlarinin
aylik zaman serilerinin gozime
dahil edilmesi. Onceki ¢oziimlerde
kampanya bazli SGNSS’ler var.

Mareograf kampanyalarinin
¢Oztime dahil edilmesi

Kampanyalarin 15 gunlik
birlestiriimesi

Dikkatli bir secimle daha fazla IGS
istasyonu kullaniyoruz (33).
Onceki ¢coziimlerde daha az
istasyon.

Troposfer icin Vienna Mapping
Functions (VMF1)

Cok daha fazla epok. Neredeyse
tim noktalarda en az 2-3 epok
Olca.

Epoklar arasinda daha fazla
zaman araligi
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GAMIT Gunluk Veri Analiz Stratejileri

Yazilim GAMIT 10.70

Modellenen Gozlemler Ciftli Farklar

Veri Degerlendirme UY Agisi 3° (istasyonlar 0° veri toplamakta)
Uydu Yoringeleri ve YDP IGS Sonugc Urtinleri

Troposferik indirgeme Fonk. VMF1 (Kuru ve i1slak bilesenler igin)

Troposferik oncul veri kaynagt gpt2_5.grd (global basing sicaklik)

Troposferik par. kestirimi araligi 2 saat
Okyanus Yiuklemesi Diizeltmesi OSO istasyonlari grid dosyasi

Atmosferik Yukleme Etkisi atmfilt_cm.YYYY (grid dosya)
lyonosferik Diizeltme 2.ve 3. derece, IGRF12 manyetik modeli
IGS istasyonu 33 istasyon

Anten Faz Merkezi Duzeltmeleri Mutlak (IGSyy model)
Oncil Koordinatlar ITRF2014 (igs14 comb.apr)
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Referans Sistemi (Datum) Tanimlama

Yazilim/Modiuil

ist. Isim Degisiklikleri
Stabilizasyon

Kullanilan IGS istasyonu

Donusum

Reference Frame
Ulusal Datum

Cozum Sonuglari

GLOBK/glorg

Earthquake definition file
Bdlgesel

33 istasyon

6 Parametreli
3 Kayiklik, 3 Donukluk

ITRF2014

TUREF
(ITRF96 Epoch 2005.0)

Gunluk (Zaman Serileri ile istasyonlarin
izlenmesi, Gurultt Analizleri)

Haftalik (EUREF Calisma Gruplari igin)

Aylik (Kampanyalarla birlestirme ve hiz
alani tahminlerinde)
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Hiz Hesaplamalarinda Géz Ontline Alinan Depremler

# IZMIT Depreminden Etkilenen Noktalar (17 Agustos 1999 00:01:38 M=7.4) Iki karakter kodu:IZ

# DUZCE Depreminden Etkilenen Noktalar (12 Kasim 1999 16:57:21 M=7.2) Iki karakter kodu:DU

# HACILAR-CERKES (CANKIRI ) Depreminden Etkilenen Noktalar (06 Haziran 2000 02:41:49) Iki karakter kodu:CE
# EBER-CAY Depreminden Etkilenen Noktalar (15 Aralik 2000 16:44:44 M=5.8) Iki karakter kodu:CY

# SEFERIHISAR Depreminden Etkilenen Noktalar (10 Nisan 2003 00:40:15 M=5.9) Iki karakter kodu:SH

# BINGOL Depreminden Etkilenen Noktalar (01 Mayis 2003 00:27:04 M=6.4) Iki karakter kodu:Bl

# ZEYTINELI-URLA Depreminden Etkilenen Noktalar (17 Ekim 2005 05:45:16 M=5.7) Iki karakter kodu:UR

# KOVANCILAR Depreminden Etkilenen Noktalar (08 Mart 2010 02:32:31 M=6.1) Iki karakter kodu:KO

# SOGUT-SIMAV Depreminden Etkilenen Noktalar (19 Mayis 2011 20:15:12 M=5.8) Iki karakter kodu:SlI

# VAN-YEMLICE Depreminden Etkilenen Noktalar (23 Ekim 2011 10:41:21 M=7.2) Iki karakter kodu:VA

# CANAKKALE Depreminden Etkilenen Noktalar (24 Mayis 2014 09:25:01 M=6.8) Iki karakter kodu:CA

# EGE DENIZI Depreminden Etkilenen Noktalar (12 Haziren 2017 12:28:37 M=6.3) Iki karakter kodu:EG

# GOKOVA KORFEZI Depreminden Etkilenen Noktalar (20 Temmuz 2017 22:31:12 M=6.6) Iki karakter kodu:GK

# KIRMACIK-SAMSAT (ADIYAMAN) Depreminden Etkilenen Noktalar (24 Nisan 2018 00:34:29 M=5.4) Iki karakter kodu:KS

TUJK 2021 Bilimsel Toplantisi, Yapay Zeka Caginda Jeodezi, ANKARA 25-27 Kasim 2021 23/39



Alinan Depremler
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(mm)

(mm)

MARS North Offset 4176886.460 m
rate(mm/yr}= 22.15+ 0.15 nrms= 1.74 wrms=

ONIY North Offset 4130197.289 m
rate(mm/yr)= 19.64 + 0.01 nrms= 3.57 wrms= 1.3 mm # 126
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YENIDEN VERi DEGERLENDIRME COZUMLERI

Konum istatistikleri
(WRMS- mm)

Hiz istatistikleri
(WRMS- mm/yil)

Ref.ist. Koordinatlarinin
Dengeleme Sonrasi
KOH (mm)

Ref.Ist. Hizlarinin
Dengeleme Sonrasi
KOH (mm/yil)

Dis Kontrol Sonuglari

TUTGA-2009 TUTGA-2019

K 1.87 1.26
D 2.65 0.90
Y 10.67 4.20
V. 0.64 0.21
VA 1.26 0.20
V, 0.98 0.53
1.73 2.19
0.61 0.59

Referans istasyonlari dX=2.8 mm dVx=0.3 mm/y

koordinat farklar1 1 cm’nin dY=1.9 mm dVy=0.4 mm/y

altinda; hiz farklar: ise ~1 dZ=2.0 mm dVz=0.5 mm/y

mm duiizeyinde. (Farklarin mutlak degerlerinin

ortalamalari)
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Capraz Dogrulama Analizi
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Capraz dogrulama tekniginin ozelligi geregi her nokta igin o noktayi

cozumden c¢ikararak ¢evresindeki noktalarla o noktada bir hiz kestirimi

yapiimaktadir.
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Projede Kullanilan Veri Seti
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Noktalar Arasi Mesafelerin Dagilimi

Interstation Distances
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Epok Sayilarinin Histogrami

Distribution of Epoch Numbers
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Gozlem Araliklarinin Histogrami

Histogram of the Observation Durations
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w20 + 0.5 mm/yr

— — —
26° 28° 30° 3e° 34° 36° 38° 40° 42° 44°

ITRF2014 Levha Hiz Modeli (Altamimi ve dig., 2017) referans alinarak
tanimlanan Avrasya sabit datumunda nokta hizlari.
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KUMELEME ANALIZzI
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Kumeleme Analizi Sonrasi Bolgelerin Belirlenmesi
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Web Uygulamasinin Olusturulmasi

8  https://www.harita.gov.tr/TUREFHIZALAN w A4 &
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1 MILLI SAVUNMA BAKANLIGI  ,npsal ORUNLER UYGULAMALAR FAALIYETLER MUZE HARITA DERGIS] .

") HARITA GENEL MUDURLUGD 'y‘*

TUREF HIZ ALANI-2020

Hiz Kestirimi Yapilacak Noktanin Enlem ve Boylamini Giriniz: (Nokta Ttrkiye sinirlari igerisinde olmahidir)
Enlem (°): 39.4254986

Boylam (°): 344569874

Sonuglar (TUREF Datumu-ITRF96 Hizlari) :

Vi (m/yil): -0.01151
Vy (m/yil): -0.00107
Vz (mfyil): 0.00907

Bilgilendirme Dokiimanina ulagmak icin tiklayiniz.
Uygulama ile ilgili geri bildirimlerinizi jeodezi@harita.gov.tr adresine génderebilirsiniz.

https://harita.gov.tr/ TUREFHIZALANI

Geri bildirimler icin jeodezi@harita.gov.tr
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Sonuclar ve Planlanan Calismalar

- Hiz Alani Belirleme Calismasinda TUTGA ve T-Aktif’lerden daha fazla
nokta kullanilmigtir. Jeodinamik noktalar, mareograf GNSS noktalari,
Belediyelerin kurduklari istasyonlar, MAGNET agi istasyonlari, sinir
disindaki IGS istasyonlari.

- Guncel ve kuimelere ayriimig, tum kullanicilar i¢in standart bir hiz alani test
amaciyla yayina baslamistir. Yonetmelikler Komisyonunca konunun ele
alinmasi ve Turkiye Hiz Alaninin kullaniminin mevzuata dahil edilmesi.

- Tektonik calismalar icin Avrasya Sabit Datumda hizlarin sunulmasi ile ilgili
yayin ¢alismasi devam ediyor. TUBITAK TJES Aykut Barka 6zel sayisi

- Onumiuzdeki donemde: Sinir disindaki verilerin ve lilkedeki diger ol¢ii
noktalarinin/aglarin dahil edilerek hiz alaninin iyilestirilmesi
planlanmaktadir.
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Harita Genel Mudurlugu

Ulusal Haritacilik Kurumu

llginiz ve sabriniz icin tesekkiirler...

Referanslar:
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plate motion model, Geophysical Journal International, Volume 209, Issue 3,
Pages 1906-1912, doi:10.1093/q)ji/ggx136.

Kurt Al, Cingdz A, Ozdemir S, Peker S, Ozel O, Simav M (2020). Tiirkiye Ulusal
Temel GNSS AgI (TUTGA) Guncel Koordinat ve Hizlarinin GNSS Verilerinin
Yeniden Degerlendiriimesi Kapsaminda Hesaplanmasi (Estimation of the
Updated Coordinates and Velocities of Turkish National Fundamental GNSS

Network within the Context of GNSS Data Reprocessing). Harita Dergisi,
164, 1-17 (in Turkish).
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