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ABSTRAK

Penelitian ini dilatarbelakangi oleh pentingnya pengelolaan limbah
perkotaan yang efektif di DKI Jakarta sebagai kawasan metropolitan dengan
kepadatan penduduk tinggi dan dinamika perkotaan yang kompleks. Tempat
Penampungan Limbah Sementara (TPS) memainkan peran strategis dalam rantai
operasional pengumpulan dan pengangkutan limbah, namun distribusi dan
ketersediaannya seringkali tidak dievaluasi secara proporsional dengan ukuran
populasi. Ketidakseimbangan antara kapasitas layanan TPS dan tekanan populasi
berpotensi memicu penurunan kualitas layanan sanitasi dan ketimpangan regional.
Penelitian ini bertujuan untuk menganalisis tingkat ketersediaan TPS berdasarkan
rasio populasi, memetakan distribusi spasial TPS per kelurahan di DKI Jakarta, dan
mengklasifikasikan prioritas TPS menggunakan metode Balanced Random Forest.
Pendekatan penelitian bersifat kuantitatif dengan integrasi analisis spasial dan
machine learning, menggunakan dataset resmi tahun 2024 yang mencakup batas
administratif kelurahan, jumlah TPS, populasi, luas wilayah (km?), dan variabel
turunan rasio TPS per 10.000 penduduk. Tahapan analisis mengikuti kerangka kerja
CRISP-DM, termasuk persiapan data, rekayasa fitur, penandaan kelas berdasarkan
kuartil, pemodelan Balanced Random Forest, dan evaluasi kinerja model. Hasil
penelitian menunjukkan bahwa ketersediaan TPS di DKI Jakarta belum sepenuhnya
merata berdasarkan indikator rasio populasi, dengan beberapa kelurahan
teridentifikasi memiliki tingkat layanan relatif rendah. Model Balanced Random
Forest menunjukkan performa evaluasi yang tinggi, mengindikasikan kemampuan
klasifikasi prioritas TPS yang konsisten. Penelitian ini menyimpulkan bahwa
indikator rasio TPS berbasis populasi efektif dalam mengungkap ketimpangan
spasial layanan persampahan dan relevan sebagai dasar pendukung perencanaan

fasilitas kebersihan perkotaan berbasis data.

Kata kunci: TPS, Analisis Spasial, Balanced Random Forest, Rasio TPS, DKI

Jakarta



ABSTRACT

This study is motivated by the importance of effective urban waste
management in DKI Jakarta as a metropolitan area with high population density
and complex urban dynamics. Temporary Waste Storage Sites (TPS) play a
strategic role in the operational chain of waste collection and transportation, but
their distribution and availability are often not evaluated in proportion to population
size. The imbalance between TPS service capacity and population pressure has the
potential to trigger a decline in sanitation service quality and regional inequality.
This study aims to analyze the level of TPS availability based on population ratio,
map the spatial distribution of TPS per urban village in DKI Jakarta, and classify
TPS priorities using the Balanced Random Forest method. The research approach
IS quantitative with the integration of spatial analysis and machine learning, using
the official 2024 dataset which includes subdistrict administrative boundaries,
number of TPS, population, area (km?2), and derivative variables of the TPS ratio
per 10,000 residents. The analysis stages followed the CRISP-DM framework,
including data preparation, feature engineering, class labeling based on quartiles,
Balanced Random Forest modeling, and model performance evaluation. The results
showed that the availability of TPS in DKI Jakarta was not yet fully equitable based
on the population ratio indicator, with several subdistricts identified as having
relatively low service levels. The Balanced Random Forest model showed high
evaluation performance, indicating consistent TPS priority classification
capabilities. This study concludes that the population-based TPS ratio indicator is
effective in revealing spatial inequalities in waste services and is relevant as a basis

for data-driven urban sanitation facility planning.

Keywords: TPS, Spatial Analysis, Balanced Random Forest, TPS Ratio, DKI

Jakarta
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