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ABSTRAK

JI. Adityawarman, Kecamatan Wonokromo, Surabaya merupakan kawasan
rawan banjir akibat topografi kota yang relatif datar, tingginya curah hujan musiman,
dan meluasnya permukaan kedap air akibat kepadatan permukiman dan kawasan
komersial. Kejadian banjir berulang di kawasan ini menimbulkan dampak berupa
kemacetan, kerusakan kendaraan, dan terhambatnya aktivitas ekonomi masyarakat,
yang mengindikasikan ketidakcukupan kapasitas saluran drainase eksisting.

Penelitian ini bertujuan menganalisis debit rencana kala ulang 2, 5, dan 10
tahun, mengevaluasi kapasitas saluran drainase eksisting, serta menentukan alternatif
perbaikan dimensi saluran menggunakan perangkat lunak HEC-RAS. Analisis
hidrologi dilakukan dengan metode distribusi Log Pearson Tipe III berdasarkan data
curah hujan 10 tahun dari tiga stasiun hujan yang diolah menggunakan metode
Polygon Thiessen, sedangkan analisis hidrolika dilakukan menggunakan persamaan
Manning berdasarkan data geometrik saluran hasil pengukuran lapangan pada 33 STA
yang dimodelkan dalam HEC-RAS kondisi steady flow.

Hasil analisis menunjukkan debit rencana sebesar 2,350 m?/det untuk kala
ulang 2 tahun, 3,221 m®/det untuk kala ulang 5 tahun, dan 3,826 m?det untuk kala
ulang 10 tahun. Kapasitas saluran eksisting tidak mampu menampung debit rencana
pada seluruh kala ulang yang ditinjau, dengan rata-rata debit eksisting hanya sebesar
1,961 m*det di sepanjang 33 STA. Hasil validasi model menggunakan RMSE
diperoleh sebesar 0,015 m/s dengan nilai nRMSE sebesar 9,49%, yang termasuk
dalam kategori sangat baik (< 10%). Melalui proses trial error sebanyak enam iterasi
pada simulasi HEC-RAS, diperoleh dimensi saluran rencana dengan lebar dasar B =
2,0 m dan tinggi H = 2,5 m sebagai alternatif perbaikan yang mampu memenuhi
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kapasitas tampung terhadap debit rencana kala ulang 10 tahun pada seluruh 33 STA
tinjauan.

Kata kunci: Drainase, Analisis Hidrologi, Analisis Hidrolika, HEC-RAS, Banjir, J1.
Adityawarman Surabaya



DRAINAGE CHANNEL PLANNING ANALYSIS AS AN
EFFORT TO CONTROL FLOOD INUNDATION IN THE JL.
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Study Program : Civil Enginering
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ABSTRACT

JI. Adityawarman, Wonokromo District, Surabaya is a flood-prone area due
to the city's relatively flat topography, high seasonal rainfall, and the expanding
impervious surfaces resulting from dense residential and commercial settlements.
Recurring flood events in this area have caused severe traffic congestion, vehicle
damage, and disruption to economic activities, indicating insufficient capacity of the
existing drainage system.

This study aims to analyze the design discharge for return periods of 2, 5, and
10 years, evaluate the capacity of the existing drainage channels, and determine
channel dimension improvement alternatives using HEC-RAS software. Hydrological
analysis was carried out using the Log Pearson Type III distribution method based
on 10 years of rainfall data from three rainfall stations processed using the Thiessen
Polygon method, while hydraulic analysis was performed using the Manning equation
based on field-measured channel geometry data at 33 cross-section stations (STA),
subsequently modeled in HEC-RAS under steady flow conditions.

The results show design discharges of 2.350 m*/s for the 2-year return period,
3.221 m%/s for the 5-year return period, and 3.826 m/s for the 10-year return period.
The existing drainage channels were found to be incapable of accommodating the
design discharge across all return periods reviewed, with an average existing channel
capacity of only 1.961 m*s along the 33 STA. Model validation using RMSE yielded
a value of 0.015 m/s with an nRMSE of 9.49%, which falls within the very good
category (< 10%). Through six iterations of trial and error simulation in HEC-RAS,
the recommended channel dimensions of base width B = 2.0 m and height H = 2.5 m
were obtained as an improvement alternative capable of accommodating the design
discharge for the 10-year return period across all 33 STA under review.

xi



Keyword: Drainage, Hydrological Analysis, Hydraulic Analysis, HEC-RAS, Flood,
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