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ABSTRAK 

Pasang surut laut merupakan fenomena fluktuasi periodik muka air laut yang 

dipengaruhi oleh gaya gravitasi bulan dan matahari serta kondisi meteorologis. 

Fenomena ini diidentifikasi sebagai faktor dominan yang pemicu terjadinya banjir 

rob di wilayah pesisir Sungai Aluh-Aluh, Kabupaten Banjar. Fluktuasi muka air 

laut menyebabkan peningkatan elevasi air pada saat pasang maksimum. Kondisi 

dataran rendah yang mendekati muka air laut menyebabkan kawasan tersebut rentan 

terhadap genangan yang dipengaruhi oleh dinamika pasang surut dan limpasan 

sungai. Data yang digunakan dalam penelitian ini meliputi curah hujan maksimum 

periode 1975–2024 dan data pasang surut bulan Februari 2025. Penelitian ini 

menggunakan beberapa analisis, yaitu analisis hidrologi untuk menentukan curah 

hujan rencana, analisis pasang surut dengan Metode Admiralty untuk memperoleh 

komponen harmonik dan tipe pasang surut, dan analisis hidraulika menggunakan 

HEC-RAS 2D unsteady flow untuk mensimulasikan kombinasi debit banjir dan 

pengaruh pasang surut pada kala ulang 2 dan 25 tahun. Hasil analisis menunjukkan 

bahwa interaksi antara debit banjir dan pasang surut memberikan kontribusi 

terhadap peningkatan luas dan ketinggian genangan, pada kala ulang 2 tahun luas 

genangan sebesar 1,87 Km2 sedangkan kala ulang 25 tahun sebesar 2,73 Km2. 

Sebaran genangan didominasi pada kawasan permukiman dan lahan rawa dengan 

elevasi rendah. Peningkatan kala ulang menunjukkan kecenderungan peningkatan 

luas dan kedalaman genangan.  

 

Kata kunci: Banjir rob, Pasang surut, HEC-RAS 2D, Permodelan genangan, 

Kecamatan Aluh-aluh. 
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ABSTRACT 

 Tides are defined as periodic fluctuations in sea level influenced by the 

gravitational forces of the moon and the sun, as well as meteorological conditions. 

This phenomenon is identified as a dominant factor triggering tidal flooding (rob) 

in the coastal area of the Aluh-Aluh River, Banjar Regency. Sea level fluctuations 

result in an increase in water elevation during high tide. Lowland conditions with 

elevations close to sea level make the area vulnerable to inundation influenced by 

tidal dynamics and river discharge. The data used in this study include maximum 

rainfall data for the period 1975–2024 and tidal data for February 2025. This study 

applies several analyses, including hydrological analysis to determine design 

rainfall, tidal analysis using the Admiralty Method to obtain harmonic components 

and tidal type, and hydraulic analysis using HEC-RAS 2D unsteady flow to simulate 

the combination of flood discharge and tidal influence for return periods of 2 and 

25 years. The results indicate that the interaction between flood discharge and tides 

contributes to an increase in the extent and depth of inundation. For the 2-year 

return period, the inundation area is 1.87 km², while for the 25-year return period 

it reaches 2.73 km². The distribution of inundation is dominated by residential areas 

and wetlands with low elevations. Increasing return periods indicate a tendency for 

greater inundation extent and depth. 

 

Keywords: Tidal flood, Tidel fluctuation, HEC-RAS 2D, Inundation modeling, Aluh-

aluh District. 



viii 

 

DAFTAR ISI 

 

LEMBAR PENGESAHAN .................................................................................. ii 

LEMBAR PERNYATAAN .................................................................................. iii 

KATA PENGANTAR ........................................................................................... iv 

ABSTRAK ............................................................................................................ vi 

ABSTRACT .......................................................................................................... vii 

DAFTAR ISI ....................................................................................................... viii 

DAFTAR TABEL ................................................................................................. xi 

DAFTAR GAMBAR .......................................................................................... xiii 

DAFTAR LAMPIRAN ...................................................................................... xiv 

BAB I PENDAHULUAN .......................................................................................1 

1.1 Latar Belakang .................................................................................1 

1.2 Rumusan Masalah ............................................................................2 

1.3 Tujuan Penelitian..............................................................................2 

1.4 Batasan Masalah...............................................................................3 

1.5 Manfaat Penelitian ...........................................................................3 

1.6 Lokasi Penelitian ..............................................................................4 

BAB II TINJAUAN PUSTAKA ............................................................................7 

2.1 Analisis Hidrologi ............................................................................7 

2.1.1 Curah hujan ..............................................................................7 

2.1.2 Parameter Statistika ..................................................................8 

2.1.3 Jenis Distribusi .......................................................................10 

2.1.4 Uji Distribusi Probabilitas ......................................................13 

2.2 Debit Banjir Rancangan .................................................................16 

2.3 Analisis Pasang Surut .....................................................................20 



ix 

2.3.1 Metode Admiralty ..................................................................21 

2.4 Banjir Rob ......................................................................................26 

2.5 Muskingum Cunge .........................................................................27 

2.6 HEC-RAS .......................................................................................28 

2.6.1 Aliran Stabil (Steady flow) .....................................................29 

2.6.2 Aliran Tidak Stabil (Unsteady flow) ......................................30 

2.6.3 Jenis Aliran .............................................................................30 

2.7 Penelitian Terdahulu .......................................................................30 

BAB III METODOLOGI PENELITIAN ..........................................................34 

3.1 Persiapan dan Pengumpulan Data ..................................................34 

3.1.1 Tahapan Persiapan ..................................................................34 

3.1.2 Data Sekunder ........................................................................34 

3.1.3 Analisis Data ..........................................................................34 

3.2 Bagan Alir Penelitian .....................................................................36 

BAB IV HASIL DAN PEMBAHASAN ..............................................................38 

4.1 Lokasi Penelitian ............................................................................38 

4.2 Analisis hidrologi ...........................................................................38 

4.2.1 Data Curah hujan....................................................................38 

4.2.2 Analisis Parameter Statistika..................................................39 

4.2.3 Penentuan Jenis Distribusi Probabilitas .................................43 

4.2.4 Uji kecocokan Distribusi ........................................................44 

4.2.5 Hujan Rancangan ...................................................................49 

4.3 Analisis Debit Banjir Rancangan ...................................................50 

4.3.1 Menghitung Waktu Konsentrasi .............................................50 

4.3.2 Menghitung Intensitas Curah Hujan ......................................50 

4.3.3 Menghitung Debit Banjir .......................................................52 



x 

4.4 Analisis Pasang Surut .....................................................................54 

4.4.1 Hasil Analisis Pasang Surut Metode Admiralty .....................55 

4.4.2 Penentuan Tipe Pasang Surut .................................................68 

4.5 Simulasi Software HEC-RAS Unsteady Flow 2D .........................69 

4.5.1 Perhitungan Lengkung Debit .................................................69 

4.5.2 Penelusuran Aliran Metode Muskingum Cunge ....................74 

4.5.3 Hasil Simulasi Pemodelan Genangan denga HEC-RAS ........76 

BAB V  KESIMPULAN .......................................................................................82 

5.1 Kesimpulan ....................................................................................82 

5.2 Saran ...............................................................................................82 

DAFTAR PUSTAKA............................................................................................84 

LAMPIRAN ..........................................................................................................87 

LAMPIRAN A ..........................................................................................88 

LAMPIRAN B ..........................................................................................98 

LAMPIRAN C ........................................................................................103 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xi 

DAFTAR TABEL 

 

Tabel 2. 1 Nilai reduksi variabel (Yn) ....................................................................10 

Tabel 2. 2 Nilai Reduced Standard Deviation (Sn) ................................................ 11 

Tabel 2. 3 Nilai Variabel Reduksi Gauss untuk Distribusi Normal dan Log Normal

 ................................................................................................................................ 11 

Tabel 2. 4 Tabel Frekuensi Reduksi Metode ..........................................................13 

Tabel 2. 5 Nilai Kritis (X2cr) untuk distribusi Chi Kuadrat ..................................15 

Tabel 2. 6 Nilai ∆kritis Uji Smirnov Kolmogorov .................................................16 

Tabel 2. 7 Koefisien Nilai C ...................................................................................19 

Tabel 2. 8 Konstanta Pengali Dalam Penyusunan Skema ......................................23 

Tabel 2. 9 Konstanta Pengali dalam Penyusunan Skema 4 ....................................24 

Tabel 2. 10 Daftar 3a Konstanta Pengali untuk Skema 5 dan 6 .............................25 

Tabel 4. 1 Data Curah Hujan Maksimum Tahunan ................................................39 

Tabel 4. 2 Perhitungan Parameter Statistika ..........................................................40 

Tabel 4. 3 Perhitungan Parameter Logaritma .........................................................42 

Tabel 4. 4 Penentuan Jenis Distribusi ....................................................................44 

Tabel 4. 5 Nilai Kt dan Xt Distribusi Log Pearson III ...........................................46 

Tabel 4. 6 Interval Nilai χ² Hitung Metode Distribusi Distribusi Log Pearson III.46 

Tabel 4. 7 Analisis Uji Smirnov Kolmogorov Metode Distribusi Log Pearson III47 

Tabel 4. 8 Interpolasi Nilai K terhadap nilai Cs .....................................................49 

Tabel 4. 9 Perhitungan Hujan Rancangan Distribusi Log Pearson III ...................49 

Tabel 4. 10 Intensitas Hujan Mononobe ................................................................51 

Tabel 4. 11 Hasil C Hitung .....................................................................................53 

Tabel 4. 12 Hasil Perhitungan Debit Rancangan Kala Ulang 2, 5, 10, 25 Tahun ..54 

Tabel 4. 13 Pengamatan Tinggi Muka Air Sungai Telemetri .................................56 

Tabel 4. 14 Hasil Penyusunan Skema 1 .................................................................57 

Tabel 4. 15 Skema 2 ...............................................................................................59 

Tabel 4. 16 Skema 3 ...............................................................................................60 

Tabel 4. 17 Skema 4 ...............................................................................................62 

Tabel 4. 18 Skema 5 dan 6 .....................................................................................63 

Tabel 4. 19 Hasil Penyusunan Skema 7 .................................................................66 



xii 

Tabel 4. 20 Hasil Penyusunan Skema 8 .................................................................66 

Tabel 4. 21 Komponen Utama Pasang Surut .........................................................68 

Tabel 4. 22 Hasil Perhitungan Metode Regresi Kuadrat ........................................70 

Tabel 4. 23 Hasil perhitungan konstanta nilai a, b, dan c .......................................72 

Tabel 4. 24 Rekapitulasi Perhitungan regresi kuadrat ............................................72 

Tabel 4. 25 Hasil akhir dari perhitungan Metode Muskingum-Cunge ...................75 

Tabel 4. 26 Rekapitulasi Luas Genangan ...............................................................81 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 

DAFTAR GAMBAR 

 

Gambar 1. 1 Peta Administrasi Kabupaten Banjar...................................................6 

Gambar 3. 1 Diagram Alir ......................................................................................37 

Gambar 4. 1 Lokasi Penelitian ...............................................................................38 

Gambar 4. 2 Grafik Intensitas Hujan .....................................................................52 

Gambar 4. 3 DPS Aluh-aluh...................................................................................53 

Gambar 4. 4 Grafik Lengkung Debit .....................................................................73 

Gambar 4. 5 Genangan Banjir Untuk Kala Ulang 2 Tahun (Debit) .......................76 

Gambar 4. 6 Genangan Banjir Untuk Kala Ulang 5 Tahun (Debit) .......................76 

Gambar 4. 7 Genangan Banjir Untuk Kala Ulang 10 Tahun (Debit) .....................77 

Gambar 4. 8 Genangan Banjir Untuk Kala Ulang 25 Tahun (Debit) .....................77 

Gambar 4. 9 Genangan Banjir Akibat Pasang Surut ..............................................78 

Gambar 4. 10 Genangan Banjir Untuk Kala Ulang 2 Tahun (Debit Dan Pasang) .79 

Gambar 4. 11 Genangan Banjir Untuk Kala Ulang 5 Tahun (Debit Dan Pasang) .79 

Gambar 4. 12 Genangan Banjir Untuk Kala Ulang 10 Tahun (Debit Dan Pasang)

 ................................................................................................................................80 

Gambar 4. 13 Genangan Banjir Untuk Kala Ulang 25 Tahun (Debit Dan Pasang)

 ................................................................................................................................80 

Gambar 4. 14 Tampilan Menu Map Layers .........................................................106 

Gambar 4. 15 Tampilan Setelah Mengimput Sungai ...........................................106 

 

 

 

 

 

 

 

 

 

 



xiv 

DAFTAR LAMPIRAN 

 

Lampiran A. 1 Surat Permohonan Penyusunaan Skripsi .......................................89 

Lampiran A. 2 Surat Kesedian Dosen Pembimbing...............................................90 

Lampiran A. 3 Surat Kesedian Dosen Pembimbing Pendamping..........................91 

Lampiran A. 4 Lembar Asistensi ............................................................................92 

Lampiran A. 5 Surat Tugas Seminar Proposal .......................................................94 

Lampiran A. 6 Berita Acara Seminar Proposal ......................................................95 

Lampiran B. 1 Data Curah Hujan ..........................................................................99 

Lampiran B. 2 Data Tinggi Muka Air Telemetri ..................................................100 

Lampiran C. 1 Simulasi Profil Aliran Unsteady Flow 2D ...................................104 

 

 

 

 

 

 

 


