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ABSTRAK

Variabilitas curah hujan berintensitas tinggi di wilayah Daerah Aliran Sungai (DAS)
Bengawan Solo bagian hulu berpotensi meningkatkan debit banjir yang masuk ke
Bendungan Karangnongko dan mempengaruhi keandalan debit banjir rencana yang
digunakan dalam perencanaan bendungan. Oleh karena itu, diperlukan analisis respon
hidrologi DAS yang mampu merepresentasikan karakteristik aliran banjir secara
kuantitatif dan temporal. Penelitian ini bertujuan menganalisis respon hidrologi DAS
Bengawan Solo bagian hulu menggunakan pemodelan hujan—limpasan dengan
perangkat lunak Hydrologic Engineering Center—Hydrologic Modeling System (HEC-
HMS). Data curah hujan harian dari beberapa stasiun hujan dianalisis untuk
memperoleh curah hujan rencana pada periode ulang 2, 5, 10, 25, 50, dan 100 tahun
melalui analisis distribusi frekuensi. Curah hujan rencana kemudian ditransformasikan
menjadi hujan jam-jaman dan digunakan sebagai input pemodelan HEC-HMS dengan
metode Soil Conservation Service—Curve Number (SCS-CN) dan hidrograf satuan.
Simulasi dilakukan untuk memperoleh karakteristik hidrograf banjir yang meliputi
debit puncak, waktu ke puncak, dan volume banjir, serta dibandingkan dengan debit
banjir rencana Bendungan Karangnongko. Hasil pemodelan menunjukkan bahwa
peningkatan periode ulang hujan menyebabkan kenaikan debit puncak dan perubahan
bentuk hidrograf banjir. Hasil simulasi HEC-HMS menunjukkan perbedaan terhadap
debit banjir rencana yang digunakan, sehingga diperlukan evaluasi terhadap
kesesuaian debit rencana dengan kondisi hidrologi DAS terkini. Penelitian ini
memberikan dasar kuantitatif untuk peninjauan debit banjir rencana dalam mendukung
aspek keamanan Bendungan Karangnongko.

Kata Kunci: Curah Hujan Rencana, Debit Banjir, HEC-HMS, Hidrograf Banjir,
Bendungan Karangnongko
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HYDROLOGIC MODELING WITH HEC-HMS FOR FLOOD DISCHARGE
ANALYSIS AT KARANGNONGKO DAM, BOJONEGORO
By:
Nabila Dinda Safitri
Department of Civil Engineering, Faculty of Engineering and Science
University Pembangunan Nasional “Veteran” Jawa Timur
dindanabila654@gmail.com

ABSTRACT

High variability of extreme rainfall in the upper Bengawan Solo Watershed has the
potential to increase flood inflow to the Karangnongko Dam and affect the reliability
of the design flood discharge used in dam planning. Accurate representation of
watershed hydrologic response is therefore essential, particularly in capturing the
temporal characteristics of flood events. This study aims to analyze the hydrologic
response of the upper Bengawan Solo Watershed using rainfall-runoff modeling with
the Hydrologic Engineering Center—Hydrologic Modeling System (HEC-HMS). Daily
rainfall data from several surrounding rain gauge stations were analyzed to determine
design rainfall for return periods of 2, 5, 10, 25, 50, and 100 years using frequency
distribution analysis. The design rainfall was subsequently transformed into hourly
rainfall and applied as input to the HEC-HMS model. Runoff estimation was
performed using the Soil Conservation Service Curve Number (SCS-CN) method,
combined with a unit hydrograph approach to simulate direct runoff. The model
outputs include flood hydrograph characteristics such as peak discharge, time to peak,
and flood volume, which were then compared with the design flood discharge of the
Karangnongko Dam. The results indicate that increasing rainfall return periods lead
to higher peak discharges and significant changes in flood hydrograph shape. The
simulated flood discharges obtained from the HEC-HMS model show discrepancies
when compared to the existing design flood discharge, indicating the need for
reassessment of the design flood under current watershed conditions. This study
provides a quantitative basis for evaluating the reliability of the design flood discharge
to support dam safety and flood risk management.

Keywords: Design Rainfall, Flood Discharge, HEC-HMS, Flood Hydrograph,
Karangnongko Dam
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