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ABSTRAK

Sungai Kali Surabaya menjadi salah satu sungai yang tercemar akibat aktivitas
industri dan domestik. Umumnya, analisis pencemaran air hanya menggunakan
metode konvensional dengan parameter fisikokimia air, tanpa mempetimbangkan
faktor biologis. Penelitian ini bertujuan untuk menganalisis indeks biologi fitoplankton
sebagai bioindikator kualitas air serta mengintegrasikannya dengan parameter
fisikokimia air melalui pengujian Principal Component Analysis (PCA) dan Indeks
Pencemaran (IP). Penelitian ini dilakukan selama dua minggu pada empat titik
sampling. Hasil struktur komunitas fitoplankton didominasi oleh spesies Scenedesmus
sp. (22,92%), Nitzschia sp. (12,76%), dan Merismopedia sp. (10,75%) yang
mengindikasikan Sungai Kali Surabaya mengalami eutrofikasi akibat pencemaran
bahan organik. Hasil IP Sungai Kali Surabaya berstatus tercemar ringan (1,8 —4,935).
Hasil PCA merepresentasikan akumulasi komponen utama (F1 dan F2) terbesar
87,54% dengan pengelompokkan T1,T2 dan T4 dalam kuadran pencemaran akibat
aktivitas antropogenik dan T3 sebagai area akumulasi nutrien. Dengan demikian,
penelitian ini membuktikan bahwa terdapat hubungan antara parameter fisikokimia air
dan fitoplankton sebagai bioindikator dapat dijadikan dasar pemantauan kualitas air

berkelanjutan.

Kata kunci: Fitoplankton, Indeks Pencemaran, Kualitas Air, Principal Component

Analysis (PCA), Sungai Kali Surabaya.
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ABSTRACT

The Kali Surabaya River is one of the rivers polluted by industrial and
domestic activities. Typically, water pollution analysis relies solely on conventional
methods using physico-chemical parameters, neglecting biological factors. This study
aims to analyze phytoplankton biological indices as bioindicators of water quality and
integrate them with physico-chemical parameters through Principal Component
Analysis (PCA) and Pollution Index (PI) testing. The research was conducted over two
weeks at four sampling points. The phytoplankton community structure was dominated
by Scenedesmus sp. (22.92%), Nitzschia sp. (12.76%), and Merismopedia sp.
(10.75%), indicating that the Kali Surabaya River is experiencing eutrophication due
to organic pollution. The Pollution Index results classify the river as slightly polluted
(1.8—4.935). The PCA represented the largest accumulation of main components (F1
and F2) at 87.54%, grouping sites T1, T2, and T4 into a quadrant associated with
pollution from anthropogenic activities, and T3 as a nutrient accumulation area. This
study proves the relationship between physico-chemical parameters and
phytoplankton as a bioindicator, which can serve as a basis for sustainable water

quality monitoring.

Keywords: Phytoplankton, Pollution Index, Water Quality, Principal Component
Analysis (PCA), Kali Surabaya River.
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