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ABSTRAK 

ANALISA PENYEBAB BANJIR DI LAPANGAN  

MINYAK DURI, KECAMATAN MANDAU, KABUPATEN 

BENGKALIS, PROVINSI RIAU 

Luthfi Fathani, ST 

2020828310022 

 

Dr. Novitasari, S.T., M.T 

Lapangan Minyak Duri merupakan salah satu lapangan minyak primer dan terbesar 

yang dikelola oleh PT. Pertamina Hulu Rokan di Provinsi Riau. Kondisi hidro 

topografi berada di wilayah cekungan yang dikelilingi oleh punggung bukit dan 

menjadi kawasan resapan air dengan tipologi rawa. Lapangan Minyak Duri 

dikembangkan untuk pengeboran produksi minyak puluhan ribu barel minyak per 

hari dengan sistem injeksi uap (steam flood). Penelitian ini bertujuan untuk 

melakukan analisis penyebab banjir di Lapangan Minyak Duri dimana banjir di sini 

menyebabkan kehilangan kesempatan produksi (loss production opportunity) 

ratusan hingga ribuan barel per hari. Luas area penelitian yaitu 150 km2 dimana 

area merupakan sumber limpasan ke kanal utama. Metode analisis penyebab banjir 

di Lapangan Minyak Duri menggunakan metode unsteady flow.  

Data curah hujan dikumpulkan adalah 16 tahun. Analisis penyebab banjir 

menggunakan perhitungan debit hidrograf banjir metode HSS Nakayasu Q2 hingga 

Q50, dan simulasi pemodelan software HEC-RAS. Berdasarkan data curah hujan 

selama 16 tahun, metode yang digunakan untuk hujan rancangan yaitu distribusi 

Gumbel. Berdasarkan uji Chi-Kuadrat dan uji Smirnov Kolmogorov dengan 

periode 2th = 85,595 mm, 5th = 104,724 mm, 10th =  117,389 mm, 25th = 133,391 

mm, 50th = 145,263 mm. Berdasarkan hasil uji Lab sampel tanah di beberapa lokasi 

Lapangan Minyak Duri, memiliki nilai permeabilitas 10-7 sampai 10-2 atau medium 

to poor impervious drainage. Kemudian pemilihan metode hidrograf banjir 

menggunakan hidrograf satuan sintetis Nakayasu dimana debit maksimal periode 

ulang Q2 = 186,017 m3/detik, Q5 = 221.936 m3/detik, Q10 = 243,48 m3/detik, Q25 = 

266,472 m3/detik, dan Q50 = 286,38 m3/detik. Nilai erosi ditotalkan setiap bulan 

sebesar 6,98 ton/ha/tahun. Berdasarkan hasil simulasi HEC-RAS unsteady flow 

diketahui bahwa kondisi eksisting saluran kanal primer terjadi banjir baik pada kala 

ulang 2 hingga 50 tahun. Pengembalian fungsi kanal primer dapat dilakukan dengan 

melakukan penyesuaian dimensi kanal primer. Penyesuaian desain kanal primer 

dikarenakan kanal primer eksisting tidak kuat menampung debit hujan. 

Penyesuaian dimensi yang disarankan berbentuk trapesium dengan lebar bawah 

tanggul kiri-kanan 15 m, lebar atas kanal 27 m, lebar bawah kanal 15 m, serta 

kemiringan talud 1:1,5. 

Kata Kunci: Pengendalian Banjir, Hidrologi, Hidraulika, Lapangan Minyak Duri, 

Riau   
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ABSTRACT 

ANALYSIS OF THE CAUSES OF FLOOD IN DURI OIL FIELD 

IN MANDAU DISTRICT, BENGKALIS REGENCY, RIAU 

PROVINCE 

 

Luthfi Fathani, ST 

2020828310022 

 

Dr. Novitasari, S.T., M.T. 

 

Lapangan Minyak Duri is one of the largest and primary oil fields managed by PT. 

Pertamina Hulu Rokan in Riau Province. The hydro topographic condition is in a 

basin area surrounded by ridges and becomes a water catchment area with a swamp 

typology. Lapangan Minyak Duri was developed for drilling oil production of tens 

of thousands of barrels of oil per day with a steam flood system. This study aims to 

analyze the causes of flooding in Lapangan Minyak Duri where the flooding here 

causes a loss of production opportunity of hundreds to thousands of barrels per day. 

The area of the research area is 150 km2 where the area is a source of runoff to the 

main canal. The method for analyzing the causes of flooding in Lapangan Minyak 

Duri uses the unsteady flow method. 

Precipitation data collected is 16 years. Analysis of the causes of flooding using the 

calculation of flood discharge hydrograph HSS Nakayasu Q2 to Q50 method, and 

HEC-RAS software modeling simulation. Based on rainfall data for 16 years, the 

method used for design rain is the Gumbel distribution. Based on the Chi-Square 

test and Smirnov Kolmogorov test with periods 2th = 85.595 mm, 5th = 104.724 

mm, 10th = 117,389 mm, 25th = 133,391 mm, 50th = 145.263 mm. Based on the 

results of laboratory tests on soil samples at several locations in Lapangan Minyak 

Duri, it has a permeability value of 10-7 to 10-2 or medium to poor impervious 

drainage. Then the selection of the flood hydrograph method using the Nakayasu 

synthetic unit hydrograph where the maximum discharge return period Q2 = 

186,017 m3/second, Q5 = 221,936 m3/second, Q10 = 243,48 m3/second, Q25 = 

266,472 m3/second, and Q50 = 286,38 m3/sec. The total erosion value every month 

is 6.98 tons/ha/year. Based on the HEC-RAS unsteady flow simulation results, it is 

known that the existing condition of the primary canal floods both at a return period 

of 2 to 50 years. The restoration of the function of the primary canal can be done 

by adjusting the dimensions of the primary canal. The adjustment of the primary 

canal design is due to the fact that the existing primary canal is not strong enough 

to accommodate rain discharge. The recommended dimension adjustment is in the 

form of a trapezoid with a bottom width of the left-right embankments of 15 m, a 

width of the top of the canal of 27 m, a width of the bottom of the canal of 15 m, 

and a slope of 1:1.5 talud 

Keyword: Lapangan Minyak Duri, Flood, GIS, Hydrology, Hydraulic, Flood   

Control  
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