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RINGKASAN

HARRY HIDAYAT. Analisis Keterkaitan Perubahan Tutupan Lahan terhadap
Kualitas Air Sungai di Daerah Aliran Sungai Cisadane. Dibimbing oleh HEFNI
EFFENDI dan LILIK BUDI PRASETYO.

Ketersediaan air dan kualitas air bersih dipengaruhi oleh pertumbuhan
penduduk. Seiring dengan pertumbuhan populasi, permintaan akan barang dan jasa
meningkat, yang mengakibatkan peningkatan penggunaan air dan pencemaran.
Pencemaran dari sumber antropogenik telah menurunkan kualitas air dan
mengurangi pasokan air bersih. Daerah Aliran Sungai Cisadane merupakan DAS
prioritas nasional yang mengalami peningkatan lahan terbangun yang signifikan
dalam beberapa tahun terakhir, sehingga diperlukan penilaian ulang terhadap
kualitas airnya.

Studi ini mengkaji korelasi antara perubahan tutupan lahan dan kualitas air
di DAS Cisadane berdasarkan data deret waktu 2019-2022. Delapan parameter
kualitas air yang dianalisis adalah TDS, TSS, BODs, COD, DO, TP, NOs-N, dan
NHs-N. Klasifikasi mutu air menggunakan metode Indeks Pencemaran (IP) sesuai
dengan Keputusan Menteri Lingkungan Hidup No. 115 Tahun 2003, sedangkan
perubahan tutupan lahan dianalisis melalui interpretasi visual menggunakan
ArcGIS dengan skala 1:10.000. Hubungan antara tutupan lahan dan kualitas air
dianalisis menggunakan regresi linier berganda.

Hasil penelitian menunjukkan bahwa kualitas air di DAS Cisadane secara
umum tergolong tercemar ringan, dengan pengaruh dari perubahan tutupan lahan.
Peningkatan lahan terbangun sebesar = 5,5% dalam periode 2019 hingga 2022
berkontribusi terhadap kenaikan kadar BODs di beberapa lokasi, seperti Babakan
dan Genteng, yang mengindikasikan meningkatnya pencemaran organik dari
limbah domestik dan aktivitas perkotaan. Sebaliknya, penurunan tutupan vegetasi
sebesar = 6,3% di beberapa titik pengamatan berkorelasi dengan penurunan DO,
terutama di wilayah hilir seperti Tanjung Burung dan Vihara, yang dapat
mengganggu keseimbangan ekosistem perairan.

Berdasarkan temuan ini, dapat disimpulkan bahwa vegetasi berperan
penting dalam menjaga mutu air dengan mempertahankan keseimbangan
ekosistem, sementara lahan terbangun dan pertanian cenderung meningkatkan
beban pencemar pada air sungai. Oleh karena itu, hasil penelitian ini dapat menjadi
referensi bagi pemangku kebijakan dalam perencanaan tata ruang DAS Cisadane,
khususnya dalam mengembangkan strategi konservasi lahan dan pengelolaan
limbah untuk meningkatkan kualitas air dan menjaga keberlanjutan sumber daya
air di wilayah ini.

Kata kunci : Analisis Regresi Linear Berganda, DAS Cisadane, Indeks Pencemaran,
Kualitas Air, Perubahan Tutupan Lahan



SUMMARY

HARRY HIDAYAT. Analysis of Relationship of Land Cover Changes on Water
Quality in the Cisadane River Basin. Supervised by HEFNI EFFENDI and LILIK
BUDI PRASETYO.

Availability of water and quality of clean water are affected by population
growth. As the human population grows, the demand for goods and services has
increased, resulting in worse water use and pollution. Pollution from anthropogenic
sources has degraded water quality and reduced clean water supply. The Cisadane
River Basin is a national priority watershed that has experienced a significant
increase in built-up land in recent years, so a reassessment of its water quality is
needed.

This study examines the correlation between land cover variables and water
quality in the Cisadane River Basin. Water quality data were collected as a time
series (2019-2022). The eight water quality parameters analyzed are TDS, TSS,
BODs, COD, DO, Total Phosphate, NO3-N, and NH3-N. The classification of water
quality uses the Pollution Index (IP) method in accordance with the Decree of the
Minister of Environment No. 115 of 2003, while land cover changes are analyzed
through visual interpretation using ArcGIS at a scale of 1:10,000. Multiple linear
regression analysis was used to assess the impact of land cover on river water
quality.

The results of the study indicate that the water quality in the Cisadane River
Basin is generally classified as lightly polluted, with the influence of changes in
land cover. The increase in built-up land by + 5.5% in the 2019 until 2022 period
contributed to the increase in BOD:s levels in several locations, such as Babakan
and Genteng, which indicates an increase in organic pollution from domestic waste
and urban activities. Conversely, the decrease in vegetation cover by + 6.3% at
several observation points correlated with a decrease in DO, especially in
downstream areas such as Tanjung Burung and Vihara, which can disrupt the
balance of the aquatic ecosystem.

Based on these findings, it can be concluded that vegetation plays an
important role in maintaining water quality by maintaining ecosystem balance,
while built-up land and agriculture tend to increase the pollutant load on river water.
Therefore, the results of this study can be a reference for policy makers in spatial
planning of the Cisadane River Basin, especially in developing land conservation
and waste management strategies to improve water quality and maintain the
sustainability of water resources in this area.

Keywords: Cisadane River Basin, Land Cover Changes, Multiple Linear
Regression Analysis, Pollution Index, Water Quality.
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