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ANALISIS LIMPAHAN DEBIT RENCANA PADA 
PEMBELOKAN SUNGAI WONOKROMO 

MENGGUNAKAN HEC-RAS 2D 

Nama   : Toriq Pamungkas 
NBI   : 1432200075 
Program Studi  : Teknik Sipil 
Dosen Pembimbing : Dr. Andi Patriadi S.T., M.T., 

ABSTRAK 

Banjir di pembelokan Sungai Wonokromo Surabaya menjadi masalah 
signifikan akibat interaksi debit hulu dan pasang surut. Penelitian ini bertujuan 
memvalidasi model hidrolika 2D, mengkaji pengaruh pasang surut, dan menganalisis 
potensi limpasan banjir debit rencana. Metode menggunakan pemodelan numerik 
HEC-RAS 2D dengan data primer kecepatan aliran, pasang surut, serta survei 
geometri Echosounder dan UAV. Analisis dilakukan pada kondisi eksisting, tanpa 
pasang surut, dan debit banjir kiriman Q10 sebesar 458,068 m³/detik. Validasi model 
menunjukkan kinerja "Sangat Baik" (Very Good) dengan nilai NSE 0,902. Hasil 
simulasi menunjukkan pasang laut berkontribusi menaikkan muka air sebesar 1,013 
meter. Pada skenario Q10, terjadi limpasan seluas 16,01 hektar dengan kedalaman 
maksimum 1,5 meter di permukiman. Disimpulkan bahwa kombinasi debit ekstrem 
Pintu Air Jagir dan efek pembendungan pasang surut secara drastis meningkatkan 
risiko banjir di kawasan ini. 

Kata Kunci : Banjir, HEC-RAS 2D, Limpasan, Pasang Surut, Sungai Wonokromo. 
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Name   : Toriq Pamungkas 
Number of Student : 1432200075 
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Supervisor  : Dr. Andi Patriadi S.T., M.T., 
 

ABSTRACT 

Flooding at the Wonokromo River bend, Surabaya, is a critical issue driven 
by the interaction between upstream discharge and tidal backwater. This study aims 
to validate a two-dimensional hydraulic model, analyze tidal influence on flow 
characteristics, and assess flood overflow potential under extreme design discharge. 
The research utilizes a quantitative approach through HEC-RAS 2D numerical 
modeling with unsteady flow simulation. Primary data collection includes 24-hour 
measurements of flow velocity and water levels, as well as high-resolution river 
geometry surveys using Echosounder and Unmanned Aerial Vehicle (UAV). Analyses 
were conducted for three scenarios: existing tidal conditions, no-tide conditions, and 
a 10-year return period inflow Q10 of  458,068 m³/s. The model demonstrated "Very 
Good" performance with a Nash-Sutcliffe Efficiency (NSE) of 0.902. Simulation 
results indicate that sea tides contribute to a water level rise of 1.013 meters. Under 
the Q10 scenario, river capacity failure occurred, resulting in the inundation of 16,01 
hectares with a maximum depth of 1.5 meters in residential areas. This study 
concludes that the combination of extreme discharge from the Jagir Floodgate and 
tidal backwater effects drastically escalates flood risk in the Wonokromo River bend. 

Keywords: Flood, HEC-RAS 2D, Overflow, Tides, Wonokromo River. 
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