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ABSTRAK 

 

Aktivitas di sepanjang perairan Kali Surabaya berpotensi menghasilkan limbah yang 

mengandung logam berat. Penelitian ini bertujuan untuk menganalisis konsentrasi Pb 

dan Cd, mengetahui hubungan antar parameter menggunakan Principal Component 

Analysis (PCA), dan menganalisis tingkat risiko ekologis logam berat menggunakan 

Potential Ecological Risk Index (PERI). Pengambilan sampel dilakukan di lima titik 

pengamatan di Kali Surabaya. Parameter yang dianalisis yaitu Pb, Cd, pH, suhu, 

Dissolved Oxygen (DO), dan Total Suspended Solids (TSS). Analisis logam berat 

dilakukan menggunakan Atomic Absorption Spectrophotometry (AAS). Hasil 

penelitian menunjukan bahwa konsentrasi Pb di titik pengamatan lebih tinggi 

dibandingkan dengan kosentrasi Cd dan sebagian besar hasil pengukuran melebihi 

baku mutu Kelas 1 berdasarkan Peraturan Pemerintah Nomor 22 Tahun 2021. Hasil 

analisis PCA (Principal Component Analysis) menunjukkan adanya hubungan positif 

kuat antara variabel suhu dengan Pb dan Cd serta antara pH dan DO. Sedangkan 

parameter TSS memiliki hubungan negatif dengan beberapa parameter lainnya. 

Penilaian risiko ekologis menggunakan 2 nilai referensi logam berat Pb dan Cd. Hasil 

PERI berdasarkan konsentrasi latar belakang di hulu Brantas menunjukan kategori 

sangat tinggi. Sedangkan hasil PERI menggunakan baku mutu menunjukan nilai PERI 

kategori sangat rendah. Perbedaan tersebut dipengaruhi oleh nilai referensi yang 

digunakan dalam perhitungan PERI. Meskipun kategori di 2 pendekatan tersebut 

berbeda, kondisi Kali Surabaya tetap memerlukan pemantauan secara berkala untuk 

mengantisipasi peningkatan logam berat yang menyebabkan risiko ekologis di perairan 

menurun. 

 

Kata Kunci: Cd, Pb, Potential Ecological Risk Index, Principal Component Analysis, 

Kali Surabaya. 
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ABSTRACT 

 

Activities along the Surabaya River have the potential to generate waste containing 

heavy metals. This study aimed to analyze Pb and Cd concentrations, determine 

relationships between parameters using Principal Component Analysis (PCA), and 

assess the ecological risk level of heavy metals using the Potential Ecological Risk 

Index (PERI). Sampling was conducted at five observation points along the Surabaya 

River. The parameters analyzed included Pb, Cd, pH, temperature, Dissolved Oxygen 

(DO), and Total Suspended Solids (TSS). Heavy metal analysis was performed using 

Atomic Absorption Spectrophotometry (AAS). The results showed that Pb 

concentrations at the observation points were higher than Cd concentrations, and most 

measurements exceeded the Class 1 quality standards set by Government Regulation 

Number 22 of 2021. PCA results revealed strong positive correlations between 

temperature and both Pb and Cd, as well as between pH and DO, whereas TSS showed 

a negative correlation with several other parameters. Ecological risk assessment 

utilized two reference values for Pb and Cd. PERI results based on background 

concentrations from the upstream Brantas River indicated a "very high" risk category, 

whereas PERI results based on quality standards indicated a "very low" risk category; 

this discrepancy stems from the different reference values used in the calculations. 

Despite the differing risk categories between the two approaches, the condition of the 

Surabaya River requires periodic monitoring to anticipate any increase in heavy metals 

that could exacerbate ecological risks in the water. 

 

Keywords: Cd, Pb, Potential Ecological Risk Index, Principal Component Analysis, 

Surabaya River,


