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Hasan Dag1’na ait yiizey deformasyonlarimin GNSS teknigi ile izlenmesi: Onciil bulgular

Monitoring of surface deformations of Mount Hasan with GNSS technique: Preliminary
findings
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Ozet

Diinya Volkanoloji Birligi tarafindan aktif volkanlar listesinde yer verilen ve Aksaray ile Nigde illeri
arasinda konumlanan Hasan Dagi, Orta Anadolu bolgesinin 6énemli volkanik yapilarindan biridir.
Alansal olarak genis yayilimli Hasan Dag1 volkanizmasinin gelismesinde bolgedeki en 6nemli tektonik
yap1 olan KB-GD uzanimli ve yaklasik 200 km uzunlugundaki Tuz G6lii Fay Zonu (TGFZ) 6nemli bir
etken olmustur. TGFZ boyunca meydana gelen egim atimli hareket ve bolgede bulunan diger fay
sistemleri ¢esitli havzalarin gelismesine sebep olarak volkanizma i¢in de kanallar saglamigtir. Hasan
Dagi’nda gerceklestirilen ¢alismalardan elde edilen radyometrik yas sonuglari, volkan cevresinde
gbzlenen gaz ve sicak su buhart ¢ikiglart Hasan Dagi’nin halen aktif bir volkan oldugunu teyit
etmektedir. Bunlara ek olarak, s1§ magma odasinin varligi ve neden olabilecegi ylizey deformasyonlari
acgisindan Hasan Dagi, ¢ok disiplinli yer bilimleri arastirmalari i¢in énemli bir konumdadir. Son olarak
20 Eyliil 2020 tarihinde meydana gelen orta biiyiikliikkteki (Mw: 5.1) Nigde-Bor-Obruk depremi ve
bolgede uzun yillardir meydana gelen bir¢ok kiiglik ve orta biiylikliikteki depremin nedenlerinin daha
net bulgularla ortaya konulabilmesi adina Hasan Dagi volkanizmasiyla iliskili deformasyonun takip
edilmesi bolge ve iilke tektonigi agisindan biiylik onem tasimaktadir. Uydu jeodezisi teknolojisinin son
yillardaki gelisimiyle birlikte konum degisikliklerini ve yer ylizeyi gibi ¢esitli objelerin deformasyonunu
izleme uygulamalar1t GNSS Teknigi ile hizli ve duyarl olarak gergeklestirilmektedir. GNSS teknigi ile
volkanlardaki magma hareketliligi sonucu meydana gelen depremler ve yiizeyde meydana gelen yatay
ve diisey yondeki deformasyonlar volkan iizerinde homojen sekilde tesis edilmis noktalardan kurulu
aglar lizerinde kampanya seklinde yapilan gozlemler sonucu veya ¢evrimici izleme aglart kullanilarak
belirlenebilmektedir. Bu sebeple, volkan ylizeyinin tamamini temsil edecek sekilde ¢alisma bolgesi
olarak secilen Hasan Dagi ve c¢evresinde Tirkiye Bilimsel ve Teknolojik Arastirma Kurumu
(TUBITAK) 121Y401 no’lu proje kapsaminda 10 adet pilye tesis edilmis ve GNSS 6l¢ii kampanyalari
gergeklestirilmistir. Bu ¢alismada, bu noktalar kullanilarak olusturulan mikro-jeodezik ag iizerinde
gerceklestirilmis iki GNSS kampanyasindan elde edilen onciil hiz bilgileri sunulmustur. Olgii
kampanyalarimin kisa bir zaman araligin1 kapsamasi nedeniyle elde edilen hizlara ait standart sapmalarin
yiiksek olmasi, bolgenin tektonik ve volkanik aktivitesine ait ilgili saglikli bilgiler edinilmesi i¢in 6l¢ii
kampanyalarmin ilerleyen yillarda da devam etmesi gerekliligine isaret etmektedir.
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Abstract

Mount Hasan, included in the list of active volcanoes by the International Association of Volcanology
and Chemistry of the Earth's Interior (IAVCEI) and located between Aksaray and Nigde provinces, is
one of the important volcanic structures of the Central Anatolia region. The Tuz G6lii Fault Zone
(TGFZ), which is the most important tectonic structure in the region, with a NW-SE trending and
approximately 200 km long, has been an important factor in the development of Mount Hasan volcanism
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that widely spread. Dip-slip movement along the TGFZ and other fault systems in the region have
provided channels for volcanism by causing the development of various basins. The radiometric age
findings obtained from the studies carried out on Mount Hasan and the gas and hot water vapor outlets
observed around the volcano confirm that Mount Hasan is still an active volcano. In addition to these,
Mount Hasan is in a significant case for multidisciplinary earth science researches in terms of the
existence of a shallow magma chamber and the surface deformations it may cause. Therefore, the causes
of the medium-sized (Mw: 5.1) Nigde-Bor-Obruk earthquake that occurred on September 20, 2020 and
many small and medium-sized earthquakes that have occurred in the region for many years should be
revealed with clearer findings. For this reason, following the deformation associated with the Hasan
Mountain volcanism is of great importance in terms of the tectonics of the region and the country. With
the development of satellite geodesy technology in recent years, applications to monitor displacement
and deformation of various objects such as the ground surface are carried out rapidly and sensitively
with GNSS Technique. With the GNSS technique, earthquakes that occur as a result of magma activity
in volcanoes, horizontal and vertical displacements on the surface can be determined as a result of
observations made in the campaign style on networks established from homogeneously distributed
points on the volcano or by using online monitoring networks. For this purpose, 10 monuments were
installed and GNSS measurements were carried out within the scope of the Scientific and Technological
Research Council of Turkey (TUBITAK) 121Y401 project in and around Hasan Mountain, which was
selected as the study area to represent the entire surface of the volcano. In this study, preliminary
velocities obtained from two GNSS campaigns performed on the micro-geodesic network created using
these points is presented. High standard deviations of the velocities obtained because the measurement
campaigns cover a short period of time indicate that the GNSS measurements should proceed in the
following years in order to obtain reliable information about the tectonic and volcanic activity of the
region.
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