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RINGKASAN

NABILAH RIZQAH AFIFAH. Analisis Korelasi antara Debit Aliran dan Sedimen
Melayang (Suspended Load) DAS Ciliwung di Wilayah Jakarta. Dibimbing
oleh LIYANTONO dan SATYANTO KRIDO SAPTOMO.

Daerah Aliran Sungai (DAS) Ciliwung merupakan salah satu DAS utama di
Pulau Jawa dengan hulu di kaki Gunung Pangrango dan bermuara di wilayah
Jakarta dengan luas tangkapan sekitar 387 km2. Segmen hilir DAS ini memiliki
tingkat kerentanan tinggi terhadap sedimentasi akibat tekanan aktivitas perkotaan,
yang berdampak pada penurunan kapasitas tampung sungai, kerusakan
infrastruktur, dan meningkatnya risiko banjir. Kondisi tersebut menegaskan
pentingnya analisis hubungan antara debit aliran dan sedimen melayang sebagai
dasar ilmiah bagi pengelolaan sungai secara berkelanjutan di kawasan perkotaan.
Penelitian ini bertujuan untuk menganalisis korelasi antara debit aliran dan sedimen
melayang (Total Suspended Solids/TSS) pada segmen hilir Sungai Ciliwung selama
musim hujan, serta mengkaji pengaruh variasi debit terhadap transportasi sedimen.

Penelitian dilaksanakan pada bulan November 2024 hingga Juni 2025 di tiga
titik pengamatan utama, yaitu Lenteng Agung, Menteng, dan Muara Angke, yang
mewakili bagian hulu administratif, tengah, dan hilir wilayah Jakarta. Pengambilan
data debit dilakukan melalui hubungan antara tinggi muka air dan kecepatan arus
di lapangan menggunakan current meter, sedangkan analisis TSS dilakukan di
laboratorium dengan metode filtrasi dan pengeringan pada suhu 105°C. Data
dianalisis menggunakan regresi linier untuk menentukan hubungan antara debit
aliran dan muatan sedimen melayang.

Hasil penelitian menunjukkan bahwa debit aliran Sungai Ciliwung berkisar
antara 2,55 — 45,47 m3/s, dengan konsentrasi TSS antara 8,5 — 284,5 mg/L, dan
muatan sedimen melayang sebesar 4,30 — 587,96 ton/hari. Nilai koefisien
determinasi (R2) menunjukkan hubungan yang sangat kuat pada titik CLW 1-3 (R2
= 0,9721) dan CLW 2-1 (R? = 0,9151), dengan pola hubungan linier positif antara
debit dan muatan sedimen. Sebaliknya, pada titik CLW 2-4 (R2=0,0006) hubungan
sangat lemah, mengindikasikan pengaruh pasang surut laut yang dominan terhadap
dinamika sedimen di muara sungai. Pendekatan Meyer Peter Muller dan DuBoys
menunjukkan bahwa sedimen dasar berkontribusi dalam jumlah relatif kecil
dibandingkan muatan melayang, namun tetap signifikan terhadap total angkutan
sedimen terutama saat debit tinggi. Fenomena ini menggambarkan adanya proses
erosi dasar dan pengendapan lokal yang memengaruhi pola sedimentasi di wilayah
urban. Hasil penelitian ini menjadi dasar penting bagi pengendalian erosi,
perencanaan pengerukan periodik, serta pengelolaan limpasan permukaan di
wilayah Jakarta untuk mendukung pengelolaan DAS yang berkelanjutan.

Kata kunci: DAS Ciliwung, debit aliran, sedimen melayang, sedimen dasar,
Meyer Peter Muller, DuBoys.



SUMMARY

NABILAH RIZQAH AFIFAH. Correlation Analysis between Flow Discharge and
Suspended Sediment Load in the Ciliwung Watershed in the Jakarta Region.
Supervised by LIYANTONO and SATYANTO KRIDO SAPTOMO.

The Ciliwung River Basin (DAS Ciliwung) is one of the main watersheds
on the island of Java, originating at the foot of Mount Pangrango and discharging
into the Jakarta area, with a total catchment area of approximately 387 kmz2. The
downstream segment of this watershed is highly vulnerable to sedimentation due to
intensive urban activities, which lead to reduced river capacity, infrastructure
damage, and increased flood risk. This condition highlights the importance of
analyzing the relationship between flow discharge and suspended sediment as a
scientific basis for sustainable river management in urban areas. This study aims to
analyze the correlation between flow discharge and suspended sediment load (Total
Suspended Solids/TSS) in the downstream segment of the Ciliwung River during
the rainy season, and to assess the effect of discharge variations on sediment
transport processes. In addition, an estimation of bed load transport was conducted
using the Meyer Peter Muller and DuBoys approaches to obtain a more
comprehensive understanding of total sediment transport within the river system.

The research was conducted from November 2024 to June 2025 at three
main observation points: Lenteng Agung, Menteng, and Muara Angke, representing
the upper, middle, and lower administrative segments of Jakarta, respectively.
Discharge data were obtained based on the relationship between water level and
flow velocity measured in the field using a current meter, while TSS analysis was
carried out in the laboratory through filtration and oven-drying at 105°C. The data
were analyzed using linear regression to determine the relationship between flow
discharge and suspended load.

The results showed that the Ciliwung River discharge ranged from 2.55 to
45.47 md/s, with TSS concentrations ranging from 8.5 to 284.5 mg/L, and
suspended loads ranging from 4.30 to 587.96 tons/day. The coefficient of
determination (R?) indicated a very strong relationship at CLW 1-3 (R? = 0.9721)
and CLW 2-1 (R? = 0.9151), showing a positive linear relationship between
discharge and sediment load. In contrast, the relationship at CLW 2-4 (R2 = 0.0006)
was very weak, indicating the dominant influence of tidal effects on sediment
dynamics at the river mouth. The Meyer Peter meyer and DuBoys approaches
revealed that bed load contributed a relatively small portion compared to suspended
load, but remained significant to total sediment transport, especially during high
discharge conditions. This finding indicates the occurrence of bed erosion and local
deposition processes influencing sedimentation patterns in urban river systems. The
results of this study provide an important basis for erosion control, periodic
dredging planning, and surface runoff management in the Jakarta area to support
sustainable watershed management.

Keywords: Ciliwung Watershed, flow discharge, suspended load, bed load,
Meyer Peter Muller, DuBoys.
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