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PEMODELAN BANJIR MENGGUNAKAN HEC-RAS  

UNTUK MITIGASI DAERAH RAWAN BANJIR  

DENGAN METODE HSS NAKAYASU 

(STUDI KASUS : DAS TIDU KABUPATEN BOJONEGORO) 

Oleh : 

Ahmad Mun’imul Fadlol 

ABSTRAK 

Banjir merupakan salah satu bencana hidrometeorologi yang sering terjadi di Kabupaten 

Bojonegoro, khususnya pada wilayah Daerah Aliran Sungai (DAS) Tidu. Perubahan tata 

guna lahan, keterbatasan kapasitas sungai, serta tingginya intensitas curah hujan 

menyebabkan meningkatnya risiko banjir yang berdampak pada kerugian ekonomi, 

kerusakan infrastruktur, dan gangguan sosial masyarakat. Oleh karena itu, diperlukan 

analisis dan pemodelan banjir yang akurat sebagai dasar perencanaan mitigasi bencana. 

Penelitian ini bertujuan untuk menghitung debit banjir rancangan DAS Tidu pada kala 

ulang 2, 25, 50, dan 100 tahun menggunakan metode Hidrograf Satuan Sintetis (HSS) 

Nakayasu, memodelkan sebaran genangan banjir dengan aplikasi HEC-RAS 6.6 

menggunakan analisis aliran tak tunak (unsteady flow), serta merumuskan upaya mitigasi 

bencana banjir. Data yang digunakan meliputi data curah hujan periode 2015–2024, data 

Digital Elevation Model (DEM), data penampang sungai, dan peta tata guna lahan. 

Analisis hidrologi dilakukan untuk memperoleh debit banjir rancangan, sedangkan 

analisis hidrolika dilakukan untuk mengetahui luas dan kedalaman genangan banjir pada 

wilayah penelitian. Hasil penelitian menunjukkan bahwa luas dan kedalaman genangan 

banjir meningkat seiring bertambahnya kala ulang debit banjir. Wilayah terdampak banjir 

tersebar di beberapa segmen sepanjang DAS Tidu dengan tingkat bahaya bervariasi dari 

rendah hingga tinggi. Upaya mitigasi yang direkomendasikan meliputi mitigasi struktural 

berupa normalisasi sungai dan pembangunan tanggul dengan desain dasar, serta mitigasi 

non-struktural berupa penyediaan sistem peringatan dini banjir dan penataan kawasan 

rawan banjir. Hasil penelitian ini diharapkan dapat menjadi bahan pertimbangan bagi 

instansi terkait dalam perencanaan mitigasi banjir di DAS Tidu. 

Kata kunci: banjir, DAS Tidu, HEC-RAS, HSS Nakayasu, mitigasi banjir. 
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FLOOD MODELING USING HEC-RAS  

FOR MITIGATION OF FLOOD-PRONE AREAS  

WITH NAKAYASU'S HSS METHOD 

(CASE STUDY: TIDU WATERSHED, BOJONEGORO REGENCY) 
By : 

Ahmad Mun'imul Fadlol 

ABSTRACT 

Flooding is one of the hydrometeorological disasters that often occur in Bojonegoro 

Regency, especially in the Tidu Watershed (DAS) area. Changes in land use, limited river 

capacity, and high rainfall intensity cause an increased risk of flooding that has an impact 

on economic losses, infrastructure damage, and social disturbances in the community. 

Therefore, accurate flood analysis and modeling are needed as the basis for disaster 

mitigation planning. This study aims to calculate the flood discharge of the Tidu 

watershed design at 2, 25, 50, and 100-year repetitions using the Nakayasu Synthetic Unit 

Hydrograph (HSS) method, model the distribution of flood inundation with the 

application of HEC-RAS 6.6 using unsteady flow analysis, and formulate flood disaster 

mitigation efforts. The data used includes rainfall data for the 2015–2024 period, Digital 

Elevation Model (DEM) data, river cross-section data, and land use maps. Hydrological 

analysis was carried out to obtain the design flood discharge, while hydraulic analysis 

was carried out to determine the area and depth of flood inundation in the study area. The 

results showed that the area and depth of flood inundation increased as the flood discharge 

re-increased. Flood-affected areas are spread across several segments along the Tidu 

watershed, with hazard levels varying from low to high. Recommended mitigation efforts 

include structural mitigation in the form of river normalization and construction of 

embankments with basic designs, as well as non-structural mitigation in the form of 

providing flood early warning systems and arranging flood-prone areas. The results of 

this study are expected to be considered for related agencies in flood mitigation planning 

in the Tidu watershed. 

Keywords: floods, Tidu watershed, HEC-RAS, HSS Nakayasu, flood mitigation.  
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