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ABSTRAK 

Sebagai pelabuhan petikemas modern, Terminal Teluk Lamong (TTL) 

memiliki peran strategis dalam mendukung aktivitas logistik nasional. Namun, 

kegiatan operasional pelabuhan berpotensi menghasilkan emisi karbon dioksida 

(CO₂) yang signifikan. Oleh karena itu, pengelolaan Ruang Terbuka Hijau (RTH) 

dan ekosistem mangrove menjadi strategi mitigasi penting untuk menyeimbangkan 

fungsi ekonomi dan ekologi. Penelitian ini bertujuan menganalisis efektivitas 

vegetasi RTH dalam menyerap emisi CO₂ di kawasan TTL. Estimasi emisi dihitung 

menggunakan pedoman IPCC 2006 (Tier 1), sedangkan perhitungan biomassa, stok 

karbon, dan serapan karbon vegetasi dilakukan dengan persamaan alometrik. 

Analisis vegetasi mangrove meliputi kerapatan, frekuensi, dan dominansi relatif 

yang diolah menggunakan software Primer 7 untuk memperoleh Indeks Nilai 

Penting (INP) tiap spesies. Hasil menunjukkan total emisi dari konsumsi energi 

meliputi bahan bakar fosil jenis B30 sebesar 552.940 kg CO₂/bulan dan emisi tidak 

langsung (Lingkup 2) dari listrik sebesar 1.640.284,86 kg CO₂ dengan konsumsi 

1.885.385 kWh. Total serapan karbon RTH TTL mencapai 1.162.798,4 kg 

CO₂/bulan. Vegetasi darat menghasilkan biomassa 1.006.202,13 kg/tahun, stok 

karbon 472.915 kg/tahun, dan serapan 1.734.021,67 kg CO₂/tahun. Sementara 

vegetasi mangrove dengan tujuh spesies (7.400 individu) menyerap 1.875.955,85 

kg CO₂/ha atau 1.018.296,65 kg CO₂/bulan. Secara keseluruhan, vegetasi TTL 

mampu menyerap 210,29% dari total emisi bulanan, menunjukkan RTH efektif 

dalam menyeimbangkan emisi karbon pelabuhan. 

Kata kunci: Ruang Terbuka Hijau, Emisi Karbon Dioksida, IPCC 2006, 

Alometrik, Primer 7, Terminal Teluk Lamong 

 

  



 
 

viii 
 

ABSTRACT 

As a modern container terminal, Teluk Lamong Terminal (TTL) plays a 

strategic role in supporting national logistics activities. However, port operations 

also generate significant carbon dioxide (CO₂) emissions. Therefore, the 

management of Green Open Space (GOS) and mangrove ecosystems serves as an 

important mitigation strategy to balance economic and ecological functions. This 

study aims to analyze the effectiveness of GOS vegetation in absorbing CO₂ 

emissions within the TTL area. Emission estimation was carried out following the 

IPCC 2006 Guidelines (Tier 1), while vegetation biomass, carbon stock, and carbon 

sequestration were calculated using allometric equations. Mangrove vegetation 

analysis, including relative density, frequency, and dominance, was processed 

using Primer 7 software to determine the Importance Value Index (IVI) for each 

species. The results show that total emissions from energy consumption include 

fossil fuel (B30) emissions of 552,940 kg CO₂/month and indirect emissions (Scope 

2) from electricity of 1,640,284.86 kg CO₂, with total energy use of 1,885,385 kWh. 

The total carbon sequestration capacity of TTL’s GOS reached 1,162,798.40 kg 

CO₂/month. Terrestrial vegetation produced a total biomass of 1,006,202.1 kg/year, 

carbon stock of 472,915 kg/year, and carbon absorption of 1,734,021.67 kg 

CO₂/year. Meanwhile, mangrove vegetation consisting of seven species (7,400 

individuals) absorbed 1,875,955.85 kg CO₂/ha or 1,018,296.65 kg CO₂/month. 

Overall, TTL vegetation absorbed 210.29% of the total monthly CO₂ emissions, 

indicating that the GOS is highly effective in balancing carbon emissions from port 

operations. 

Keywords: Green Open Space, Carbon Dioxide Emission, IPCC 2006, Allometric 

Equation, Primer 7, Teluk Lamong Terminal 


