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ABSTRAK

Bendungan Bagong di Kabupaten Trenggalek merupakan infrastruktur penting yang
berfungsi sebagai pengendali banjir sekaligus penyedia air bagi masyarakat dan irigasi
pertanian. Dalam beberapa tahun terakhir, perubahan pola curah hujan dan
meningkatnya intensitas hujan ekstrem telah memperbesar risiko banjir di kawasan
sekitar bendungan. Penelitian ini bertujuan untuk menganalisis debit banjir dan
menentukan nilai debit puncak di DAS Bendungan Bagong menggunakan pemodelan
HEC-HMS berdasarkan data curah hujan periode 2010-2023.

Metode penelitian diawali dengan pengolahan data curah hujan tahunan dari tiga
stasiun menggunakan metode Poligon Thiessen guna memperoleh curah hujan rata-
rata wilayah. Selanjutnya, dilakukan analisis frekuensi dengan empat distribusi
probabilitas dan hasil uji kecocokan menunjukkan bahwa distribusi Log Pearson III
paling sesuai untuk menentukan curah hujan rencana pada berbagai kala ulang. Curah
hujan rencana tersebut didistribusikan secara jam-jaman dengan metode Mononobe,
lalu dikonversi menjadi hujan efektif menggunakan metode Alternating Block Method
(ABM). Parameter hidrologi kunci, seperti Curve Number (CN), lag time, serta tingkat
kedap lahan diinput ke dalam model HEC-HMS untuk simulasi debit banjir.

Hasil simulasi menunjukkan bahwa debit puncak banjir (Qp) meningkat seiring
bertambahnya kala ulang, yaitu mulai 22,9 m3/detik untuk Q2 hingga 45,0 m3/detik
untuk Q100, dengan waktu puncak debit terjadi pukul 13:30. Hidrograf banjir yang
dihasilkan dapat menggambarkan respon aktual DAS Bagong terhadap hujan ekstrem.
Model HEC-HMS terbukti efektif sebagai alat bantu utama dalam perencanaan dan
mitigasi banjir, serta dapat dijadikan referensi teknis pengelolaan sumber daya air
berbasis data di Bendungan Bagong.

Kata Kunci: Bendungan Bagong, Hujan, banjir, HEC-HMS
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ABSTRACT

Bagong Dam in Trenggalek Regency is a vital infrastructure serving both as flood
control and as a water supply for the community and agricultural irrigation. In recent
years, shifts in rainfall patterns and increasing intensity of extreme precipitation
events have heightened the flood risk in areas surrounding the dam. This study aims
to analyze flood discharge and determine the peak discharge value in the Bagong Dam
catchment area (DAS) using HEC-HMS modeling based on rainfall data from 2010 to
2023.

The research method begins with processing annual rainfall data from three rain
stations using the Thiessen Polygon method to obtain representative average rainfall
over the watershed. Frequency analysis was then conducted with four probability
distributions; the Log Pearson Il distribution was selected as the most suitable for
determining the design rainfall for various return periods. The design rainfall was
distributed into hourly values using the Mononobe method and then converted into
effective rainfall with the Alternating Block Method (ABM). Key hydrological
parameters, such as Curve Number (CN), lag time, and impervious area percentage,
were input into the HEC-HMS model for flood discharge simulation.

Simulation results show that peak flood discharge (Op) increases in accordance with
the return period, starting from 22.9m?/s for a 2-year return period to 45.0m%/s for a
100-year return period, with the peak flow consistently occurring at 13:30. The
resulting flood hydrograph accurately represents the actual response of the Bagong
watershed to extreme rainfall events. The HEC-HMS model proved effective as a
primary tool for flood planning and mitigation, and serves as a technical reference for
data-driven water resource management at Bagong Dam.

Keywords : Bagong Dam, Rain, Flood, HEC-HMS
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