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1IV. RESULTS

l. INTRODUCTION

e North Anatolian Fault (NAF) is one of the most important faults in World. NAF produced an important
earthquake sequence Mw = 7 in the 20" century, that migrates westward between 1939 and 1999.
The earthquake sequence has broke the great part of the NAF which is approximately 1000 km (Fig.1).

* Due to this seismic activity of NAF, it is important to keep strain accumulation up to date and use recent

data.

* Many precious work have been studied to clarify the kinematics of NAF using the data that collected with

geodetic methods (terrestrial and space geodetic).

* [n this study, we compiled published GNSS data and analyzed it to understand the present strain accumulation
of NAF, with TDEFNODE block modelling code using a simple block geometry.

1l. STUDY AREA

e The study area extends between Sapanca Lake at the west (Sakarya) to Yedisu at the east (Bingdl) and it
stretches out in the north-south direction from the north coast of Blacksea to 130 kilometers south.

Figure 1. (a) Study area. (b) Fault and blocks of the study area

11l. DATA

* |norderto predict fault parameters more reliably, the literature have been examined and many studies

have been used to create a dense dataset.

* The 907% of GNSS velocity field have RMS values less than 2 mm and the accuracy of estimated slip rates is
increased. Additionally, with the dense station distributions in the near field, spatial resolution improved,

dramatically.

Velocity Field | Reference System | Time Span

Kurt et al. 2022 ITRF-2014 2008-2021
Reilinger et al. 2006 ITRF-2000 1988-2005
Aktug et al. 2013 ITRF-2000 1992-2003
McClusky et al. 2000 ITRF-1996 1988-1997
Ozdemir et al. 2019 ITRF-2008 2008-2018

Ozener et al. 2010 ITRF-2005 2003-2008
Ozener et al. 2013 ITRF-2005 2005-201M
Tatar et al. 2012 ITRF-2000 2006-2008

Yavasoglu et al. 201 ITRF-2000 2001-2005
Ergintav et al. 2022 ITRF-2014 1988-2021

Velocity Field Number of Point

Kurt et al. 2022
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Aktug et al. 2013
McClusky et al. 2000
Ozdemir et al. 2019
Ozener et al. 2010
Ozener et al. 2013
Tatar et al. 2012
Yavasoglu et al. 2011
Ergintav et al. 2022
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Figure 2. Location of the GNSS sites on the study area

* Most of the GNSS velocity fields are in different reference systems. Therefore it is not possible to be
used together for modelling. For this reason, we brought the GNSS velocity fields to the same reference
system by using GAMIT/GLOBK velrot module.
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Figure 3. GNSS Velocity field used in the model. Active faults showed with black lines taken
from Emre et al. 2013

V. CONCLUSION

In this study, we estimated fault parameters with the dense and up-to-date dataset at approximately
800 km long part of the NAF.

According to the first order results, depth-phi figure shows us the east part of the region is locked at 15 km.
Middle and the west part of the region has shallower locking depth.

We estimated Fault slip rates as 20.5 mm/yr at the east and 21.6 mm/yr at the west.
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Figure 4. Residual map obtained from model results. Active faults

showed with black lines from Emre et al. 2013
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Figure 5. Method that used in block model. Adopted from

Wang et al 2003.
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Figure 6. The first and the last profiles from the model

is well known because of the creep.

At the eastern profile (Profile-1), model results show us the region is fully locked. When we look at the profile-1
we can see that model and data are consistent. This profile also shows us this region is fully locked.

At the western profile (Profile-8), model results shows that the region is not locked up to the surface. This area
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Figure 7. Fault slip rates obtained from different works and fault slip rates estimated in this
study. Circle means using only GNSS method, triangle means using only INSAR method. Red circles

show fault slip rates estimated in this study.




