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ABSTRAK

Luas Cekungan Air Tanah (CAT) di Pulau Lombok adalah 3.490 km? atau 36.83%
dari luas seluruh CAT di Provinsi NTB (9.475 km?). Pengetahuan tentang karakteristik
CAT sangat penting dalam perencanaan dan pengembangan suatu kawasan agar tidak
terjadi degradasi air tanah dan kerusakan lingkungan. Tujuan dari penelitian ini adalah
untuk mengidentifikasi karakteristik basement Cekungan Air Tanah Lombok dengan data
gravimetri satelit menggunakan metode gayaberat. Peta Complete Bouguer Anomaly
(CBA), peta anomali regional dan residual serta model 2D dibuat menggunakan software
Oasis Montaj® versi 8.3. Nilai Complete Bouguer Anomaly (CBA) pada area studi berada
pada rentang 45,0 hingga 208,5 mGal. Rata-rata respon anomali gayaberat regional berada
pada kedalaman 43856,83 m, sementara rata-rata respon anomali gayaberat residual berada
pada kedalaman 301,73 m. Dalam forward modeling, terdapat tujuh formasi batuan yang
ditemui pada area studi yaitu, formasi Alluvium (Qa) dengan nilai densitas 2,29 gr/cc,
formasi batuan gunung api tak terpisahkan (Qhv) memliki nilai densitas berada pada
rentang 1,67 — 2,5 gr/cc, formasi Lekopiko (Qvl) memiliki nilai densitas yang berada pada
rentang 2,04 — 2,84 gr/cc, kelompok breksi dan lava yang terdiri dari formasi Kalibabak
(TQb) dan formasi Kalipalung (TQp) dengan nilai densitas berada pada rentang 2,06 — 2,84
gr/cc, formasi Ekas (Tme) dengan nilai densitas sebesar 2,56 gr/cc, dan batuan basement
yang terbentuk pada masa tersier dengan nilai densitas 2,44 gr/cc.



ABSTRACT

Groundwater Basin on Lombok Island is 3,490 km2 or 36.83% of the total area of
the groundwater basin in Nusa Tenggara Barat Province (9,475 km2). Information of
Groundwater Basin characteristics is very important in planning and development of an
area in order to avoid groundwater degradation and environmental damage. The objective
of this study is to examine the basement characteristics of Lombok Groundwater Basin by
satellite gravimetry data using gravity methode. Complete Bouguer Anomaly (CBA) map,
regional and residual anomaly maps and 2D models were created using Oasis Montaj®
version 8.3 software. Complete Bouguer Anomaly (CBA) values in the study area were in
the range of 45.0 to 208.5 mGal. The average regional gravity anomaly response is at a
depth of 43856.83 m, while the average residual gravity anomaly response is at a depth of
301.73 m. In forward modeling, there are seven rock formations found in the study area,
namely, the Alluvium (Qa) formation with a density value of 2.29 gr/cc, the inseparable
volcanic rock formation (Qhv) has a density value in the range of 1.67 — 2 ,5 gr/cc, the
Lekopiko formation (Qvl) has a density value in the range of 2.04 — 2.84 gr/cc, the breccia
and lava groups consist of the Kalibabak formation (TQb) and the Kalipalung formation
(TQp) with a density value are in the range of 2.06 — 2.84 gr/cc, the Ekas formation (Tme)
with a density value of 2.56 gr/cc, and basement rocks formed in the tertiary period with a
density value of 2.44 gr/cc.

vi



DAFTAR ISI

LEMBAR PENGESAHAN ...ttt e i
PERNYATAAN KEASLIAN SKRIPSI ......coviiiiiiieie e ii
UCAPAN TERIMA KASTH ...ttt iv
ABSTRAK L.ttt bbbttt v
F N S I 7 A O ST vi
DAFTAR ISL. .ottt sttt s e as e tessesbentestebeseeneenanrens vii
DAFTAR TABEL ...ttt ettt st iX
DAFTAR GAMBAR ... ..ottt sttt sttt neene s X
BAB L. Error! Bookmark not defined
PENDAHULUAN ..ottt Error! Bookmark not defined.
1.1,  Latar Belakang.......cccooviiiniiiciice e Error! Bookmark not defined.
1.2. Rumusan Masalah Penelitian................cc.ceevenens Error! Bookmark not defined.
1.3, Tujuan Penelitian ........cccoooviiiiinincncccee Error! Bookmark not defined.
1.4, Manfaat Penelitian ..........cccocovvviviniininnneiennn Error! Bookmark not defined.
1.5.  Sistematika Penelitian...........cc.ccocvnerinererinnnnn. Error! Bookmark not defined.
BAB I .o Error! Bookmark not defined.
KAJIAN PUSTAKA ...t Error! Bookmark not defined.
2.1, AIrtanah......i Error! Bookmark not defined.
2.1.1.  Siklus Hidrologi Air Tanah.........cc.cccceveinennne. Error! Bookmark not defined.
2.1.2.  Lapisan Pembawa Air Tanah ..........c.cccceevenee. Error! Bookmark not defined.
2.1.3.  Cekungan Air Tanah (CAT) ....ccccevvvvvrevnenne. Error! Bookmark not defined.
2.2.  Metode Gayaberat.........ccccceovveveeiiiienene e Error! Bookmark not defined.
2.3.  Koreksi dalam Metode Gayaberat..................... Error! Bookmark not defined.
2.3.1.  Koreksi pasang surut (Tidal Correction) ....... Error! Bookmark not defined.
2.3.2.  Koreksi Apungan (Drift Correction) ............. Error! Bookmark not defined.
2.3.3.  Kaoreksi Lintang (Lattitude Correction)......... Error! Bookmark not defined.
2.4.  Studi Area Penelitian ..........ccccoevvvvevenncniee Error! Bookmark not defined.
2.5. Hidrogeologi Pulau LombokK...........ccc.ccccurnvnee. Error! Bookmark not defined.
2.6. Pemodelan ke Depan (Forward Modeling)........ Error! Bookmark not defined.
2.7.  Transformasi FOUrier ..........ccoovvvviiereneiiesiee Error! Bookmark not defined.
2.8.  Analisis SPektrum........cccccvveiinieniierere e Error! Bookmark not defined.
2.9.  Filter Butterworth..........cccccoooveviiiiiiininece e Error! Bookmark not defined.
2.10. Filter Moving AVErage .......cccoeevvinenenienienienans Error! Bookmark not defined.
BAB Tt Error! Bookmark not defined.

vii



METODOLOGI PENELITIAN ..ot Error! Bookmark not defined.

3.1.  Waktu dan Tempat Penelitian.............ccccoceevenens Error! Bookmark not defined.
3.2.  Desain Penelitian ........cccccooovvvievenieennseee Error! Bookmark not defined.
3.3, Prosedur Penelitian .........cccoovvvvvinieneneneneiens Error! Bookmark not defined.
3.4.  Instrumen Penelitian .........cccoovveevviieeneneeenenn, Error! Bookmark not defined.
3.5, Analisis Data........cccceererieveiiie e Error! Bookmark not defined.
BAB IV ..o Error! Bookmark not defined.
TEMUAN DAN PEMBAHASAN.......ccooviiirineieeen Error! Bookmark not defined.

4.1.  Sebaran Nilai Complete Bouguer Anomaly (CBA)Error!  Bookmark  not
defined.

4.2. Respon Anomali Regional dan Anomali Residual....... Error! Bookmark not
defined.
4.3. Sebaran Nilai Anomali Regional dan Anomali Residual....Error! Bookmark
not defined.
4.4. Karakteristik Basement Cekungan Air Tanah (CAT) Pulau Lombok........ Error!
Bookmark not defined.
BAB V .o Error! Bookmark not defined.
SIMPULAN, IMPLIKASI DAN REKOMENDASI ......... Error! Bookmark not defined.
51 SIMPUlan ... Error! Bookmark not defined.
5.2, IMPHKASE c.covvivveiiiiceccece e Error! Bookmark not defined.
5.3, Rekomendasi........ccccorvvriveriinniieiesieee e Error! Bookmark not defined.
DAFTAR PUSTAKA ... Error! Bookmark not defined.
LAMPIRAN. ..ot Error! Bookmark not defined.

viii



DAFTAR TABEL

Tabel 2.1 Cekungan Air Tanah (CAT) di Pulau LombokError! Bookmark not
defined.

Tabel 4.1 Kedalaman Anomali Regional dan ResidualError!  Bookmark not
defined.

Tabel 4.2 Panjang Gelombang dan Lebar Jendela.Error! Bookmark not defined.



DAFTAR GAMBAR

Gambar 2.1 Siklus Hidrologi ..........ccccoevvveievneiciesieee, Error! Bookmark not defined.
Gambar 2.2 Cekungan Air Tanah (CAT) yang Terdiri dari Akuifer Bebas dan Akuifer
TEMEKAN ..o e Error! Bookmark not defined.
Gambar 2.3 Model Sederhana Metode Gayaberat............. Error! Bookmark not defined.

Gambar 2.4 (a) Kelebihan Massa (Di Atas Garis Biru), (b) Aproksimasi Kelebihan Massa
dengan Garis Lurus dari Material Permukaan dengan Densitas py....... Error!
Bookmark not defined.

Gambar 2.5 Peta Geologi Regional Pulau Lombok........... Error! Bookmark not defined.

GamBAr 2.6 P ..o s Error! Bookmark not defined.

Gambar 2.7 Peta Cekungan Air Tanah (CAT) Provinsi Nusa Tenggara Barat.......... Error!

Bookmark not defined.

Gambar 2.8 Forward Modeling..........ccccceovvriinenencicnne. Error! Bookmark not defined.
Gambar 2.9 Proses Transformasi Fourier ...........cccccoeee. Error! Bookmark not defined.
Gambar 2.10 Proses Analisis Spektrum..........c.ccocevervennne. Error! Bookmark not defined.
Gambar 3.1 Diagram Alur Penelitian .........cc.ccooveienennne. Error! Bookmark not defined.
Gambar 3.2 Garis Cross-Section...........ccccuvvrvrerenerennenn Error! Bookmark not defined.

Gambar 4.1 Peta Complete Bouguer Anomaly (CBA)......Error! Bookmark not defined.
Gambar 4.2 Garis Cross-Section dari Peta Anomali Gayaberat Bouguer Lengkap... Error!
Bookmark not defined.
Gambar 4.3 Hasil Analisis Spektrum...........cccoeevvvvernenne. Error! Bookmark not defined.
Gambar 4.4 (a) Peta Anomali Regional Filter Butterworth (b) Peta Anomali Regional Filter
MOVING AVEIage.......coveriieieiiiinie e Error! Bookmark not defined.
Gambar 4.5 (a) Peta Anomali Residual Filter Butterworth (b) Peta Anomali Residual Filter
MOVING AVEIage........oovereieieiiinie e Error! Bookmark not defined.
Gambar 4.6 Garis Cross-Section untuk Model 2D (Butterworth Filter)Error! Bookmark
not defined.
Gambar 4.7 (a) Cross-Section A-B Filter Butterworth (Selatan-Utara) (b) Cross-Section A-
B Filter Moving Average (Selatan-Utara).....Error! Bookmark not defined.
Gambar 4.8 (a) Cross-Section C-D Filter Butterworth (Barat-Timur Laut) (b) Cross-Section
C-D Filter Moving Average (Barat-Timur Laut)Error!  Bookmark  not
defined.



11



