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ABSTRAK

Pendangkalan akibat penumpukan sedimen menjadi salah satu tantangan
hidrologis di sistem Sungai Martapura, khususnya pada kawasan Aliran Sungai Bincau.
Potensi erosi di kawasan ini dipengaruhi oleh kondisi tutupan lahan dan tingkat
kemiringan lereng. Penelitian ini bertujuan untuk mengestimasi total beban sedimen
tahunan dan memetakan sebaran zona rawan sedimen secara spasial. Melalui pemetaan
ini, diharapkan dapat diidentifikasi area prioritas untuk mendukung upaya konservasi
lahan dan pengelolaan Daerah Aliran Sungai (DAS) yang lebih terarah.

Pendekatan dalam penelitian ini adalah pemodelan perangkat lunak Soil
and Water Assessment Tool (SWAT). Mengingat kawasan studi berstatus sebagai
ungauged basin yakni wilayah yang tidak memiliki stasiun pencatatan data debit harian
dan curah hujan. Data iklim diperbaiki melalui metode Koreksi Faktor Bias, sementara
ketiadaan data debit disiasati menggunakan pendekatan Area Ratio. Tahapan kalibrasi
model dieksekusi menggunakan SWAT-CUP. Proses Kkalibrasi ini difokuskan
menggunakan data sekunder dari Pos Duga Air (PDA) Gudang Tengah dengan metode
Flow Condition Matching. Tahapan validasi eksternal dilakukan secara analitik. Hasil
keluaran model disandingkan dengan data PDA Gudang Tengah serta data primer
lapangan berupa Total Suspended Solid (TSS) hasil uji gravimetri.

Hasil simulasi menunjukan total beban sedimen rata-rata tahunan sebesar
9,81 ton/ha/tahun. Kinerja model ini didukung hasil uji statistik kelayakan pada
parameter debit aliran diperoleh nilai Percent Bias (PBIAS) 1,60% dan Koefisien
Determinasi (R?) 0,55, sedangkan pada parameter sedimen tercatat tingkat kesalahan
relatif absolut sebesar 33,81%, PBIAS 33,80%, dan R? 0,85. Secara spasial, Sub-DAS
5 menjadi penyumbang sedimen tertinggi dengan laju mencapai 11,37 ton/ha/tahun.
Tingginya angka ini utamanya dipengaruhi oleh akumulasi limpasan air dari lereng
yang lebih curam di batas luar wilayah, menggerus partikel tanah persawahan, terutama
saat berada pada fase pengolahan lahan. Hasil ini diharapkan dapat menjadi informasi
teknis bagi pengambil kebijakan dalam menentukan prioritas konservasi lahan di Sub-
DAS 5, sebagai upaya untuk mengurangi laju pendangkalan sungai secara bertahap

Kata Kunci: Aliran Sungai Bincau, Beban Sedimen, Model SWAT, Ungauged
Basin, Pengelolaan Daerah Aliran Sungai.



ABSTRACT

Siltation due to sediment accumulation poses a significant hydrological
challenge in the Martapura River system, particularly within the Bincau River
catchment. Potential erosion in this area is influenced by land cover conditions and
slope gradients. This study aims to estimate the total annual sediment yield and
spatially map sediment vulnerability zones. The mapping results are expected to
identify priority areas to support more targeted land conservation efforts and
watershed management.

The research employs hydrological modeling using the Soil and Water
Assessment Tool (SWAT). Given that the study area is classified as an ungauged basin
lacking recorded daily discharge and precipitation data several adjustments were
made. Climate data were refined using bias correction methods, while the absence of
discharge data was addressed through the Area Ratio approach to obtain initial flow
estimates. Model calibration was executed using SWAT-CUP, focusing exclusively on
secondary data from the Gudang Tengah Water Level Station (Pos Duga Air) by
applying Flow Condition Matching technique. To ensure model reliability, external
validation was conducted analytically without the use of calibration software. In this
stage, model outputs were directly compared against the Gudang Tengah station data
and primary field data in the form of Total Suspended Solids (TSS) obtained through
gravimetric analysis.

The simulation results estimate the average annual sediment yield in the
study area to be 9.81 tons/ha/year. The model's performance is supported by statistical
feasibility tests for the discharge parameter, the Percent Bias (PBIAS) was 1.60% with
a Coefficient of Determination (R?) of 0.55, while for the sediment parameter, the
absolute relative error was 33.81%, with a PBIAS of 33.80% and an R? of 0.85.
Spatially, Sub-basin 5 was identified as the highest contributor to sediment yield,
reaching a rate of 11.37 tons/hal/year. This high figure is primarily driven by
accumulated surface runoff from steeper slopes at the outer boundaries, which
facilitates the transport of paddy field soil particles, particularly during the land
preparation phase. These findings are expected to provide technical information for
stakeholders in prioritizing land conservation in Sub-basin 5, serving as a basis for
efforts to mitigate river siltation rates gradually.

Keywords: Bincau River, Sediment Yield, SWAT Model, Ungauged Basin, Watershed
Management.
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