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ABSTRAK 

MARIANA IMELDA FENETIRUMA. Analisis Kualitas Air Limpasan Green 
Roof Bervegetasi Kacang Hias Melalui Metode Filtrasi dan Ultrafine Bubble 
Menggunakan Media Active Sand dan Multimedia Filter. Dibimbing oleh YUDI 
CHADIRIN. 

Konversi lahan terbuka menjadi kawasan terbangun mengurangi zona resapan air, 
dengan atap gedung menyumbang 40–50% area kedap air. Green roof mampu 
menahan hingga 60% limpasan hujan, namun kualitas airnya sering belum 
memenuhi baku mutu akibat terlarutnya logam berat dan nutrien organik dari 
substrat. Penelitian ini mengevaluasi efektivitas sistem multimedia filter (F1) dan 
kombinasinya dengan active sand (F2), dalam meningkatkan kualitas air limpasan 
green roof bervegetasi kacang hias (Arachis pintoi). Sampel 60 liter per perlakuan 
diaerasi 45 menit lalu difiltrasi, dengan parameter suhu, kekeruhan, TDS, pH, DO, 
amonia, nitrit, sulfat, dan COD mengacu Permenkes RI No. 2/2023 dan PP RI No. 
22/2021. Hasil menunjukkan F2 memberi kinerja terbaik: penurunan kekeruhan 
73,14% dan peningkatan DO 25,86% terhadap kontrol. Parameter memenuhi baku 
mutu, kekeruhan dan nitrit masih melampaui batas. F2 menghasilkan status mutu 
terbaik dengan Indeks Pencemaran 3,45 dan 1,10 (kategori Cemar Ringan), 
mempertegas potensi air alternatif non-konsumsi. 

Kata kunci: active sand filter, green roof, kualitas air limpasan, multimedia filter, 
ultrafine bubble 

 
ABSTRACT 

MARIANA IMELDA FENETIRUMA. Analysis of Runoff Water Quality from 
Ornamental Peanut-Vegetated Green Roof Through Filtration and Ultrafine 
Bubble Methods Using Active Sand and Multimedia Filter Media. Supervised by 
YUDI CHADIRIN. 

 
Converting open land into built-up areas reduces permeable surfaces, with 
building roofs accounting for 40–50% of impervious areas. While green roofs can 
retain up to 60% of stormwater runoff, the water quality often fails to meet 
standards due to the leaching of heavy metals and organic nutrients from the 
substrate. This study evaluates the effectiveness of a multimedia filter system (F1) 
and a combination system using active sand (F2) in improving the quality of 
runoff from green roofs planted with ornamental peanuts (*Arachis pintoi*). 60-
liter samples per treatment were aerated for 45 minutes and then filtered; 
parameters—temperature, turbidity, TDS, pH, DO, ammonia, nitrite, sulfate, and 
COD—were assessed against Indonesian Ministry of Health Regulation No. 
2/2023 and Government Regulation No. 22/2021. Results indicate that F2 
delivered the best performance, achieving a 73.14% reduction in turbidity and a 
25.86% increase in DO compared to the control. Although most parameters met 
quality standards, turbidity and nitrite levels still exceeded limits. F2 yielded the 
best water quality status, with Pollution Index values of 3.45 and 1.10 
(categorized as "Lightly Polluted"), underscoring the potential for using this 
runoff as an alternative non-potable water source. 
 
Keywords: active sand filter, green roof, multimedia filter, runoff water quality, 
ultrafine bubble 
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