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ABSTRAK 

 

Sungai Jagir menerima masukan bahan organik dan mikroplastik dari kawasan 

perkotaan yang berpotensi memengaruhi keseimbangan oksigen dan kemampuan 

pemulihan alaminya. Penelitian ini bertujuan mengidentifikasi dissolved organic 

carbon (DOC), dissolved oxygen (DO), biochemical oxygen demand (BOD), dan 

mikroplastik; menganalisis hubungan antarparameter; serta menilai kemampuan 

self-purification Sungai Jagir menggunakan Qual2Kw. Sampel diambil pada enam 

titik air sungai dan enam sumber limbah domestik sepanjang ruas 12,50 km. 

Hubungan antarparameter dianalisis menggunakan korelasi Pearson. Pemodelan 

meliputi kondisi eksisting, peningkatan debit 25% (Skenario 1), serta pengurangan 

DOC dan mikroplastik sumber pencemar sebesar 75% dan BOD hingga 12 mg/L 

(Skenario 2). Konsentrasi DOC, DO, BOD, dan mikroplastik di air sungai masing-

masing berkisar 8,20–22,13 mg/L; 4,70–5,90 mg/L; 10–24 mg/L; dan 28.000–

52.000 partikel/m³. Hanya hubungan DOC–BOD yang signifikan dengan korelasi 

positif kuat (r = 0,835; p = 0,039). Pada kondisi eksisting, DO menurun dari 5,90 

menjadi 4,18 mg/L tanpa pemulihan hingga hilir, sedangkan BOD mencapai 

maksimum 21,03 mg/L. Skenario 1 meningkatkan DO minimum menjadi 4,47 

mg/L dan menurunkan BOD hilir menjadi 19,31 mg/L, tetapi belum membentuk 

zona pemulihan. Skenario 2 memberikan hasil terbaik, dengan DO minimum 5,01 

mg/L yang meningkat menjadi 5,15 mg/L di hilir dan BOD menurun dari 15,00 

menjadi 13,46 mg/L. Zona pemulihan teramati sepanjang 6,70 km, tetapi masih 

bersifat parsial. Dengan demikian, pengendalian sumber pencemar lebih efektif 

dibandingkan peningkatan debit saja dan perlu disertai pengendalian beban dari 

hulu. 

 

Kata kunci: dissolved organic carbon, mikroplastik, self-purification, Sungai 

Jagir, Qual2Kw 
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ABSTRACT 

 

Urban organic matter and microplastic inputs may affect the Jagir River’s oxygen 

balance and natural recovery capacity. This study aimed to identify dissolved 

organic carbon (DOC), dissolved oxygen (DO), biochemical oxygen demand 

(BOD), and microplastics; analyse their relationships; and assess the river’s self-

purification capacity using Qual2Kw. Samples were collected from six river sites 

and six domestic wastewater sources along a 12,50 km reach. Relationships among 

parameters were evaluated using Pearson correlation. The modelling comprised 

existing conditions, a 25% increase in discharge (Scenario 1), and a 75% reduction 

in DOC and microplastics from pollution sources together with BOD reduction to 

12 mg/L (Scenario 2). River-water DOC, DO, BOD, and microplastic 

concentrations ranged from 8,20–22,13 mg/L, 4,70–5,90 mg/L, 10–24 mg/L, and 

28,000–52,000 particles/m³, respectively. Only the DOC–BOD relationship was 

significant, showing a strong positive correlation (r = 0,835; p = 0,039). Under 

existing conditions, DO decreased from 5,90 to 4,18 mg/L without downstream 

recovery, while BOD reached a maximum of 21,03 mg/L. Scenario 1 increased the 

minimum DO to 4,47 mg/L and reduced downstream BOD to 19,31 mg/L but did 

not establish a recovery zone. Scenario 2 produced the best result, with a minimum 

DO of 5,01 mg/L that subsequently increased to 5,15 mg/L downstream, while BOD 

decreased from 15.00 to 13,46 mg/L. A 6,70 km recovery zone was observed, 

although recovery remained partial. Therefore, pollution-source control was more 

effective than increasing discharge alone and should be combined with upstream 

load control. 

 

Keywords: dissolved organic carbon, microplastics, self-purification, Jagir River, 

Qual2Kw 


