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ABSTRAK

SALMA NUR HABIBAH. Variasi Fluks Gas CO,, CH,, dan N,O pada Interface
Tanah-Udara dan Air-Udara di Ekosistem Mangrove: Tinjauan Pustaka Sistematis.
Dibimbing oleh MUH. TAUFIK.

Hutan mangrove, yang dikenal sebagai ekosistem “karbon biru”,
memainkan peran penting dalam mitigasi dan adaptasi perubahan iklim melalui
kemampuannya menyerap dan menyimpan karbon secara efisien. Namun,
perubahan penggunaan lahan dan aktivitas antropogenik berpotensi mengganggu
keseimbangan tersebut serta meningkatkan pelepasan gas rumah kaca (GRK) ke
atmosfer. Studi ini bertujuan untuk menganalisis dan mensintesis variasi fluks tiga
GRK utama, yaitu karbon dioksida (CO,), metana (CH,), dan dinitrogen oksida
(N2O), pada ekosistem mangrove secara global melalui pendekatan tinjauan
pustaka sistematis. Hasil sintesis menunjukkan bahwa fluks GRK pada mangrove
global memperlihatkan variasi yang cukup tinggi antar studi, dengan nilai rata-rata
sebesar 133,17 + 17,93 mg CO, m*j*; 203,58 + 43,87 pg CH, m™ j*, dan 10,48
+ 256 pg N,O m? j*. Jumlah publikasi yang membahas CO, (n = 69) lebih
banyak dibandingkan CH4 (n = 49) dan N,O (n = 17), menunjukkan adanya
ketimpangan fokus penelitian antar gas. Variasi nilai fluks yang teridentifikasi
mengindikasikan pengaruh faktor lingkungan dan karakteristik lokasi terhadap
dinamika emisi dan serapan GRK di ekosistem mangrove. Oleh karena itu,
penelitian di masa mendatang perlu memperluas cakupan dan kedalaman analisis,
khususnya terhadap CH4 dan N;O, untuk memperoleh pemahaman yang lebih
komprehensif mengenai peran mangrove dalam siklus karbon global.

Kata kunci: emisi, mitigasi, karbon biru, perubahan iklim, sintesis
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ABSTRACT

SALMA NUR HABIBAH. Variations in CO,, CH4, and N,O Gas Fluxes at the
Soil-Air and Water-Air Interfaces in Mangrove Ecosystems: A Systematic
Literature Review. Supervised by MUH. TAUFIK.

Mangrove forests, known as “blue carbon” ecosystems, play an important
role in climate change mitigation and adaptation through their ability to efficiently
absorb and store carbon. However, land use change and anthropogenic activities
have the potential to disrupt this balance and increase greenhouse gas (GHG)
emissions into the atmosphere. This study aims to analyze and synthesize the
variation in the fluxes of three major GHGs, namely carbon dioxide (CO,),
methane (CH,), and nitrous oxide (N.O), in mangrove ecosystems globally
through a systematic literature review approach. The synthesis results show that
GHG fluxes in global mangroves exhibit considerable variation between studies,
with average values of 133.17 + 17.93 mg CO, m™? h'; 203.58 + 43.87 ug CH, m’
2 h!: and 10.48 + 2.56 pg N,O m™? h™. The number of publications discussing
CO; (n = 69) was higher than those discussing CH, (n = 49) and N,O (n = 17),
indicating an imbalance in research focus between gases. The variation in
identified flux values indicates the influence of environmental factors and location
characteristics on GHG emission and absorption dynamics in mangrove
ecosystems. Therefore, future research needs to expand the scope and depth of
analysis, particularly on CH, and N,O, to gain a more comprehensive
understanding of the role of mangroves in the global carbon cycle.

Keywords: blue carbon, climate change, emission, mitigation, synthesis
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