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ABSTRAK

IDENTIFIKASI SESAR AKTIF DI WILAYAH OBJEK VITAL NASIONAL
PEMBANGKIT LISTRIK TENAGA AIR CIRATA DAN SEKITARNYA
UNTUK MENINGKATKAN KEWASPADAAN BENCANA NASIONAL

AGUNG MULYO UTOMO

Ancaman pertahanan Indonesia dapat berupa ancaman militer, nhonmiliter dan
hibrida. Salah satu jenis ancaman nonmiliter yang aktual adalah ancaman
bencana alam. Indonesia terletak pada pertemuan empat lempeng utama dunia,
yaitu lempeng Eurasia, lempeng Indo-Australia, lempeng Laut Filipina dan
lempeng Pasifik mengakibatkan Indonesia banyak terjadi bencana alam,
khususnya gempa bumi. Sumber pembangkit gempa bumi adalah sesar aktif.
Masih banyak sesar aktif di darat yang belum teridentifikasi dengan baik.
Pembangkit Listrik Tenaga Air (PLTA) Cirata merupakan objek vital nasional
yang mendukung keberlangsungan listrik di Jawa-Bali yang terletak pada zona
sesar yang diduga aktif. Penelitian ini bertujuan mengidentifikasi sesar aktif
dengan teknologi penginderaan dan mengembangkan metode analisa distribusi
potensi gempa bumi di sekitar PLTA Cirata untuk meningkatkan kewaspadaan
bencana. Penelitian ini menggunakan metode kuantitatif dengan melakukan
analisa seismisitas dan analisa citra satelit. Analisa seismisitas dilakukan analisa
seismik, relokasi hiposenter, mekanisme fokal dan analisa magnitudo. Analisa
citra satelit dilakukan analisa Interferometric Synthethic Aperture Radar (INSAR)
dan Differential Interferometric Synthetic Aperture Radar (DInSAR). Hasil analisa
seismisitas didapatkan pola sebaran gempa bumi di sebelah Utara-Timur
Bendungan Cirata, jenis sesar aktif di Cirata dapat diketahui sebagai sesar
mendatar (strike slip) dengan arah patahan berorientasi Barat Daya-Timur Laut
yang bersesuaian dengan pola sebaran gempa bumi periode April 2009 sampai
Desember 2021. Dari analisa citra satelit dengan metode INSAR dan DINSAR
diperoleh hasil yang sesuai dengan pola sebaran gempa bumi, dengan terlihat
ada perubahan fase antara sebelum dan sesudah gempa bumi terjadi.
Sedangkan perubahan deformasi di sekitar lokasi penelitian terjadi pergeseran 1
sampai 2 cm. Dari analisa hubungan panjang rupture dengan magnitudo dapat
diketahui bahwa potensi gempa bumi di sekitar PLTA Cirata dapat
membangkitkan gempa bumi dengan kekuatan Mw 6,2. Informasi ini sangat
penting untuk meningkatkan kewaspadaan bencana nasional di objek vital
nasional PLTA Cirata dan sekitarnya.

Kata Kunci: Sesar aktif, PLTA Cirata, relokasi hiposenter, mekanisme fokal,
analisa magnitudo, INSAR, DINSAR dan kewaspadaan bencana
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ABSTRACT

IDENTIFICATION OF ACTIVE FAULT IN THE NATIONAL VITAL
OBJECT AREA OF THE CIRATA HYDROELECTRIC POWER PLANT
AND SURROUNDINGS TO IMPROVE NATIONAL DISASTER
ALERTNESS

AGUNG MULYO UTOMO

Indonesia’'s defense threats can be in the form of military, nonmilitary and hybrid
threats. One type of actual nonmilitary threat is the threat of natural disasters.
Indonesia is located at the confluence of four of the world's main plates, namely
the Eurasian plate, the Indo-Australian plate, the Philippine Sea plate and the
Pacific plate causing Indonesia to experience many natural disasters, especially
earthquakes. The source of the earthquake generator is an active fault. There are
still many active faults on land that have not been well identified. The Cirata
Hydroelectric Power Plant (PLTA) is a vital national object that supports electricity
sustainability in Java-Bali which is located in a fault zone that is suspected to be
active. This research aims to identify active faults with sensing technology and
develop an analysis of the potential for earthquakes around the PLTA Cirata to
increase disaster alertness. This research uses quantitative methods by
analyzing seismicity and analyzing satellite imagery. Seismicity analysis was
carried out by seismic analysis, hypocenter relocation, focal mechanism and
magnitude analysis. Analysis of satellite imagery was performed by analysis of
Interferometric Synthethic Aperture Radar (InSAR) and Differential Interferometric
Synthetic Aperture Radar (DInSAR). The results of the seismic analysis showed
that the pattern of earthquake distribution in the North-East of the Cirata
reservoir, the active fault type in Cirata can be identified as a strike slip with a
fault direction oriented Southwest-Northeast which corresponds to the pattern of
earthquake distribution for the period April 2009 to December 2021. From the
analysis of satellite images using the INSAR and DInSAR methods, the results
are in accordance with the earthquake distribution pattern, with a change in
phase between before and after the earthquake occurred. Meanwhile, changes in
deformation around the study site occurred a shift of 1 to 2 cm. From the analysis
of the relationship between rupture length and magnitude, it can be seen that the
potential for earthquakes around the PLTA Cirata can generate earthquakes with
a magnitude of 6.2 Mw. This information is very important to increase national
disaster alertness in the national vital object of the PLTA Cirata and its
surroundings.

Keywords: Active fault, PLTA Cirata, hypocenter relocation, focal mechanism,
magnitude analysis, INSAR, DINSAR and disaster alertness
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