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MANUSCRIPT:

Comprehensive research was conducted in the mangrove ecosystem of West Muna 
Regency to investigate the absorption of greenhouse gas (GHG) and degradation of 
its litter-produced GHG emissions, including N O and carbon. The ecosystem 2

consisted of four stations, namely Mangrove Maginti (station I), Mangrove Tiworo 
Tengah (station II), Mangrove Tiworo Islands (station III), and Mangrove 
Sawerigadi (Station IV). The research aimed to determine emissions and 
global warming  potential (GWP) of N O gas resulting from the degradation of 2. .  
mangrove litter. The team used a syringe mounted on the hood to collect gas samples 
and gas chromatography for concentration analysis. The correlation of emissions to 
environmental variables was analyzed using the Pearson correlation method. The 
results showed that all species' most significant and smallest average emissions were 

2 2at stations III and II, with values of 0.0019 mg/m /hour and 0.0015 mg/m /hour, 
respectively. Water temperature showed a weak relationship with N O emissions, 2

namely r = 0.3511 (p <0.05), while water salinity did not strongly correlate with N O 2

emissions (r=-0.4471; p<0.05). The average GWP value ranged from 0.3665–0.6314 
2CO e mg/m /hour. Species R. apiculata and B. cylindrica at stations III and II had the 2

2largest and smallest GWP values of 0.8392 and 0.1912 CO e mg/m /hour, respectively.2

Mangrove memiliki kemampuan menyerap gas rumah kaca (GRK) tetapi juga 
menghasilkan emisi N O yang terbentuk melalui degradasi serasah mangrove. 2

Penelitian dilakukan di ekosistem mangrove Kabupaten Muna Barat yang dibagi 
menjadi empat stasiun yaitu Mangrove Maginti (stasiun I), Mangrove Tiworo Tengah 
(stasiun II), Mangrove Tiworo Kepulauan (stasiun III) dan Mangrove Sawerigadi 
(Stasiun IV). Penelitian bertujuan untuk mengetahui emisi dan potensi pemanasan 
global (GWP) gas N O hasil degradasi serasah mangrove. Gas diambil melalui 2

syiringe yang dipasang pada sungkup. Analisis konsentrasi gas menggunakan 
metode kromatografi gas. Korelasi emisi terhadap variabel lingkungan dianalisis 
dengan metode korelasi Pearson. Hasil penelitian menunjukkan bahwa rerata emisi 

2terbesar seluruh spesies terdapat pada stasiun III sebesar 0,0019 mg/m /jam, 
2sedangkan yang terkecil terdapat pada stasiun II sebesar 0,0015 mg/m /jam. Suhu 

perairan menunjukkan hubungan yang lemah dengan emisi gas N O yaitu r = 0,3511 (p 2

< 0,05). Selain itu, salinitas perairan tidak memiliki nilai korelasi yang kuat terhadap 
emisi gas N O (r = -0,4471; p < 0,05). Rerata nilai GWP berkisar antara 0,3665 – 0,6314 2

2CO e mg/m /jam. Spesies R. apiculata yang ditemukan pada stasiun III mempunyai 2
2nilai GWP terbesar yakni 0,8392 CO e mg/m /jam. Spesies B. cylindrica yang 2

ditemukan pada stasiun II mempunyai nilai GWP terkecil yaitu 0,1912 CO e 2
2mg/m /jam. 
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B. gymnorrhiza, Rhizophora apiculata, R. mucronata, 

R. stylosa, and Sonneratia alba. (Rahman et al. 2020a). 

These species live on various substrates (silt, sandy  .

silt, and silty  sand) (Noor et al. 2006; Hogarth 2007;  .

Rahman  et  al. 2014).

Research Materials

This research used materials and instruments for 

data collection and analysis, as summarized in Table 1.

Gas Sampling

Gas sampling involved placing a hood under the 

canopy of each mangrove species, namely B. 

cylindrica, B. gymnorrhiza, R. apiculata, R. mucro-

nata, R. stylosa, and S. alba. The litter collection from 

each mangrove species used a 2 x 4 m litter trap. 

Subsequently, 600 grams of wet litter were gathered 

from each species and placed on a square plate 

measuring 1 x 1 x 1 m, and the litter was left to 

decompose for 30 days. A 0.5 x 0.5 x 1 m chamber was 

placed inside the square plate to collect gas resulting 

from litter decomposition. We used a syringe to 

extract the gas, which was transferred into a 10 ml 

bottle (Rahman et al. 2020b). Furthermore, gas 

sampling was carried out for 8 hours with intervals of 

two hours (08.00, 10.00, 12.00, 14.00, 16.00) at each 

station with an observation period of three months ( 

Station I = January - March, Station II = February – 

June, Station III = July – September, Station IV = 

October – December). 
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Figure 1. The map of the study site

Table 1. The materials and instruments used for the research
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Introduction

The phenomenon of climate change caused by 

increasing greenhouse gas (GHG) emissions is a hot 

topic of discussion in international circles. Various 

research has attempted to determine its impacts. 

Badjeck et al. (2010) and Shawket et al. (2019) reported 

that aspects of agriculture, health, and fisheries are 

affected by climate change. Cheung et al. (2009), 

Drinkwater et al. (2009), and Jones et al. (2013) re-

ported that climate change has a direct impact on 

rising water temperatures and sea levels, waves, 

rainfall, pH, oxygen, and wind speed. Furthermore, 

these changes decrease ecological benefits and 

services from the coast, marine, and freshwater 

ecosystems (Brander 2010; Wang et al. 2016). 

Coulthard (2008), Ohwayo et al. (2016), and Asch et al. 

(2017) reported that climate change could trigger 

damage to the coast and marine ecology and decrease 

fishery production and loss of community liveli-. .

hoods.

Apart from carbon dioxide (CO ) and methane 2

(CH ), nitrous oxide (N O) becomes the main con-4 2

tributor to GHG emissions. N O has a global warming 2

potential (GWP) of up to 298 times compared to CO  2

gas (IPCC 2001). N O gas is formed from the activity of 2

microorganisms in the soil through chemical 

react ions in the form of  n i tr ificat ion and 

denitrification that occur aerobically and anaero-

bically (Hogarth 2007). Pathak (1999) states that the 

formation of N O gas has increased with the 2

increasing concentration of organic matter entering 

the waters.

The formation of gas occurs in wetland eco-

systems, especially mangrove ecosystems. Meanwhile, 

mangrove litter accumulating in sediments through 

decomposition produces N O gas emissions and 2

triggers climate change. Previous research reported 

that emissions in mangrove sediments range from 
20.03 to 1.58 mg/m /hour (Chen et al. 2010; Allen et al. 

2011; Chen et al. 2012; Konnerup et al. 2014; Castillo et 

al. 2017). Hernandez and Junca-Gomez (2020) found 

that N O gas emissions ranged from 0.04 – 3.25 3.25 2

2μg/m /min, while Ma et al. (2023) reported 7.19 - 15.63 
2μg/m /hour. These emissions correlate negatively and 

positively with water salinity and sediment 

temperature (Hernandez & Junca-Gomez 2022).

N O gas emissions are the total emissions value 2

obtained by placing the lid on the mangrove substrate 

without distinguishing the type of species. Rahman et 

a l .  (2020b)  reported  that on the coas t o f .

West Muna Regency gas emissions in each mangrove . .

litter are relatively different and slightly affected by 

seasonal variations, especially the duration of rain. 

Even though the report of Rahman et al. (2020b) has 

shown variations, information regarding daily 

emissions and the GWP from the degradation of .

mangrove litter has yet to be described. It is imperative 

to acquire knowledge about this subject to facilitate 

the effective absorption of GHG and the prevention of 

climate change through low-emissions practices and 

optimal management of mangrove ecosystems. 

Therefore, this research determines emissions of N O 2

gas resulting from the degradation of mangrove litter 

in  the  coast  area  of  West  Muna  Regency.

Materials and Methods

Time  and  Research  Sites

This research took place in January - December 

2019 in the area of the mangrove ecosystem of W  est 

Muna Regency. The location consisted of four 

observation stations, namely District of Maginti 

(Station I), District of Tiworo Tengah (Station II), 

District of Tiworo Kepulauan (Station III), and 

District of Sawerigadi (Station IV), as shown in Figure 

1. Meanwhile, the similarity of vegetation characters 

dominated by Rhizophora and Sonneratia species 

became the criteria for selecting the research sites. The 

division into four stations was assumed to represent 

the mangrove ecosystem condition in West Muna 

Regency.

The water condition in the mangrove ecosystem 

area was influenced by river water inputs, affecting 

fluctuations in water salinity. Mangrove ecosystems in 

river areas had brackish to salty salinity ranging from 

15–33 ppt. Furthermore, the mixing of sea and 

freshwater resulted in the salinity of the ecosystem. 

The main mangrove species in the West Muna Regent 

coast mangrove ecosystem were Bruguiera cylindrica, 
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No.

1.
2.
3.
4.
5.
6.
7.
8.

Materials 

Chamber
Syringe
Injection (50 ml)
Vials (10 ml)
Clamp
Equipment box
Solation and glue
Gas Chromatography

Function 

to trap gas in mangrove litter
to take gas from the chamber
to take gas through the syringe
to store gas samples
close the air circulation from the syringe to the chamber or vice versa
to store all equipment tools
to close the chamber
to analyze the concentration of N2O gas
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waste, except for a small amount of domestic waste. 

The tides could quickly dilute household waste 

entering the waters of mangrove ecosystems. No waste 

stayed  in  the  ecosystems  for  extended  periods.

Chen et al. (2010) reported that N O production 2

positively and negatively correlated with NO - and 3

+NH  because nitrification (oxidation of ammonium 4

by nitrifying bacteria under aerobic conditions) and 

denitrification (reduction of nitrites and nitrates by 

denitrifying bacteria under anaerobic conditions) 

supported by the availability of oxygen  (Purvaja & 

Ramesh 2001; Kreuswiezer et al. 2003; Rusmana 2006; 

Chen et al. 2010) and inorganic nitrogen content 

(Corredor et al. 1999) dominated the production of 

N O gas. According to Huang et al. (2014), N O gas 2 2

production positively correlated with the combina-
+ -tion of ammonium (NH ), nitrate (NO ), and  oxygen  4 3

availability, with  a  value  of  r = 0.764.

Pearson's correlation analyzed the relationship 

between temperature parameters and N O emissions 2

and showed a weak relationship with a value of r = 

0.3511 (p <0.05). The temperature variable showed no 

significant effect on N O emissions in all mangrove 2

species. The temperature had no significant effect on 

N O emissions in R. mucronata (r = -0.0696 ; p < 0.05) 2

and in S. alba (r = 0.1816 ; p < 0.05). Meanwhile, for the 

species R. stylosa, the temperature had a moderate 

effect on N O emissions with a correlation value of r = 2

0.6516 (p <0.01) (Table 2). Variations in water 

temperature showed a nonlinear relationship to N O 2

emissions. N O emission fluctuations did not follow 2

the trend of water temperature fluctuations. The 
2lowest gas emission was 0.0005 mg/m /hour, and the 

2largest was 0.0030 mg/m /hour, respectively, at 26.2 °C 

 

Measurement  of  Water  Parameters

Water parameters (temperature and salinity) 

were measured in situ at two-hour intervals each 

during the gas sampling period. Water parameters 

were also measured to determine the effect on the 

value of carbon emissions from the degradation of 

mangrove  litter.

Data  Analysis

N O Gas Emission2

Before conducting emission/flux analysis of N O 2

gas, we measured the gas concentration using the gas 

chromatography method. Two ml of gas through a 

thermal conductivity detector were analyzed by flow . .

for five minutes with three repetitions of N O gas 2

concentration. The analysis of N O gas concentration 2

took place at the Laboratory of the Agricultu-.

ral Environmental Research Institute (BALINGTAN), . . .

Regency of Pati, Java of Central. The analysis of the 

N O emission value used the equation modified from 2

Nazareth and Gonzalves and the N O gas concentra-2

tion value (2022).

Notes: 
2F: N O gas emission (mg/m /hour), S: slope of 2

regression of the gas concentration measured every 

two hours, V: volume of the chamber (L), A = area 
2covered by the chamber (m ), R: ideal gas constant = 

0.082 L. atm/K/mol, T = temperature in the chamber .

(K), t: time transformation constant = (1 hour/gas 

sampling time interval), and mW = relative atomic 

mass  of  N O  (44 mg/mole).2

Correlation of Water Parameters to N O Emissions2

The Pearson Correlation method analyzed the 

correlation of water temperature and salinity 

parameters on N O gas emissions. Pearson correlation 2

analyzes the relationship between two variables and is 

denoted by r (Kent State University Library 2023). The 

coefficient of correlation (r) ranges from -1 to +1; the 

closer to -1 or +1, the temperature or salinity parameter 

shows a strong correlation to the value of gas 

emissions (Nazareth & Gonzalves 2022). Meanwhile, 

if the value of r is getting closer to 0, it shows the weak 

effect of temperature or salinity on the importance of 

N O emissions. Analysis of variance (ANOVA) 2

determines the significance of the environmental 

variables' effects on N O emissions in each type of 2

mangrove  litter.

Global Warming Potential (GWP) of  N O  Gas2

The Global Warming Potential (GWP) of green-

house gases is the equivalent value of the radiation 

emission of N O gas in the atmosphere. The calculated 2

GWP is the GHG radiation equivalent for 100 years 

(IPCC 2001). Analysis of the GWP value of N O gas 2

referred  to  the  IPCC  equation  (2001)  as  follows.

2Where Fe is the CO e flux or emissions value (mg/m  2

/hour) as an approximation of GWP value, Fm is N O 2

2gas flux (mg/m /hour), GWP is GWP value N O gas, 2

namely the conversion value of emissions per mole of 

N O gas equivalent to 298 times CO e emissions over 2 2

100 years.

Result  and  Discussions

N O Gas Emission2

At the I, II, III, and IV stations, the largest and 

smallest N O emissions were in R. mucronata and B. 2

cylindrica, B. gymnorrhiza and B. cylindrica, R. 

apiculata and B. cylindrica, and R. apiculata and S. 

alba with emissions value o  f 0.0024 and 0.0008 
2 2mg/m /hour, 0.0021 and 0.0006 mg/m /hour, 0.0028 

2and 0.0012 mg/m /hour, and 0.0021 and 0.0012 
2mg/m /hour, respectively (Figure 2). All species' 

largest and smallest average emissions were at stations 

III and II, with emissions values of 0.0019 and 0.0015 
2mg/m /hour. The isolation of litter for each mangrove 

species in this study by capturing it in a hermetically 

sealed manner to prevent the ingress of organic matter 

from the outside allowed the identification of the 

differences. The organic matter mixed and became 

part of the litter decomposition process. As a result, 

the gas stream produced was purely from 600 grams of 

decomposition product, corresponding to the leaf 

litter wet weight of all mangrove species. In addition, 

each mangrove species' low greenhouse gas flux was 

because the mangrove ecosystem on the West Muna 

Coast was still pristine and unpolluted by industrial 

131130

F = 
S V t mW∗ ∗ ∗

(RT A)∗
................................................................. (1)

F  = Fm x GWPe .............................................................. (2)

Figure 2. N O gas emissions on each mangrove species on the West Muna Regency Coast; MM is mangrove in Maginti, 2

MTT is mangrove in Tiworo Tengah, MTK is mangrove in Tiworo Kepulauan, and MS is mangrove in Sawerigadi: Bc = 
Bruguiera cylindrica, Bg = Bruguiera gymnorrhiza, Ra = Rhizophora apiculata, Rm = Rhizophora mucronata, Rs = 

Rhizophora stylosa, Sa = Sonneratia alba

Table 2. Correlation coefficient (r) of the influence of environmental variables (temperature and salinity) on N O 2

emissions in each mangrove species

Species

B. cylindrica
B. gymnorrhiza
R. apiculata
R. mucronata
R. stylosa
S. alba
Total

2Emisi N O (mg/m /hour)2

0.0012±0.0007
0.0017±0.0008
0.0021±0.0008
0.0019±0.0006
0.0016±0.0005
0.0016±0.0007
0.0017±0.0003

Temperature (°C) 

0.3571* 
0.5276** 
0.4482** 
0.0696* 
0.6516** 
0.1816* 
0.3511*

Salinity (ppt)

-0.4456**
-0.4891**
-0.4002* 
0.1615*
-0.8292***
-0.3487* 
-0.4471**

R

Remarks: r is correlation coefficient, significant value *p < 0.05, **p < 0.01, ***p < 0.001
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correlation of water temperature and salinity 

parameters on N O gas emissions. Pearson correlation 2

analyzes the relationship between two variables and is 

denoted by r (Kent State University Library 2023). The 

coefficient of correlation (r) ranges from -1 to +1; the 

closer to -1 or +1, the temperature or salinity parameter 

shows a strong correlation to the value of gas 

emissions (Nazareth & Gonzalves 2022). Meanwhile, 

if the value of r is getting closer to 0, it shows the weak 

effect of temperature or salinity on the importance of 

N O emissions. Analysis of variance (ANOVA) 2

determines the significance of the environmental 

variables' effects on N O emissions in each type of 2

mangrove  litter.

Global Warming Potential (GWP) of  N O  Gas2

The Global Warming Potential (GWP) of green-

house gases is the equivalent value of the radiation 

emission of N O gas in the atmosphere. The calculated 2

GWP is the GHG radiation equivalent for 100 years 

(IPCC 2001). Analysis of the GWP value of N O gas 2

referred  to  the  IPCC  equation  (2001)  as  follows.

2Where Fe is the CO e flux or emissions value (mg/m  2

/hour) as an approximation of GWP value, Fm is N O 2

2gas flux (mg/m /hour), GWP is GWP value N O gas, 2

namely the conversion value of emissions per mole of 

N O gas equivalent to 298 times CO e emissions over 2 2

100 years.

Result  and  Discussions

N O Gas Emission2

At the I, II, III, and IV stations, the largest and 

smallest N O emissions were in R. mucronata and B. 2

cylindrica, B. gymnorrhiza and B. cylindrica, R. 

apiculata and B. cylindrica, and R. apiculata and S. 

alba with emissions value o  f 0.0024 and 0.0008 
2 2mg/m /hour, 0.0021 and 0.0006 mg/m /hour, 0.0028 

2and 0.0012 mg/m /hour, and 0.0021 and 0.0012 
2mg/m /hour, respectively (Figure 2). All species' 

largest and smallest average emissions were at stations 

III and II, with emissions values of 0.0019 and 0.0015 
2mg/m /hour. The isolation of litter for each mangrove 

species in this study by capturing it in a hermetically 

sealed manner to prevent the ingress of organic matter 

from the outside allowed the identification of the 

differences. The organic matter mixed and became 

part of the litter decomposition process. As a result, 

the gas stream produced was purely from 600 grams of 

decomposition product, corresponding to the leaf 

litter wet weight of all mangrove species. In addition, 

each mangrove species' low greenhouse gas flux was 

because the mangrove ecosystem on the West Muna 

Coast was still pristine and unpolluted by industrial 
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F = 
S V t mW∗ ∗ ∗

(RT A)∗
................................................................. (1)

F  = Fm x GWPe .............................................................. (2)

Figure 2. N O gas emissions on each mangrove species on the West Muna Regency Coast; MM is mangrove in Maginti, 2

MTT is mangrove in Tiworo Tengah, MTK is mangrove in Tiworo Kepulauan, and MS is mangrove in Sawerigadi: Bc = 
Bruguiera cylindrica, Bg = Bruguiera gymnorrhiza, Ra = Rhizophora apiculata, Rm = Rhizophora mucronata, Rs = 

Rhizophora stylosa, Sa = Sonneratia alba

Table 2. Correlation coefficient (r) of the influence of environmental variables (temperature and salinity) on N O 2

emissions in each mangrove species

Species

B. cylindrica
B. gymnorrhiza
R. apiculata
R. mucronata
R. stylosa
S. alba
Total

2Emisi N O (mg/m /hour)2

0.0012±0.0007
0.0017±0.0008
0.0021±0.0008
0.0019±0.0006
0.0016±0.0005
0.0016±0.0007
0.0017±0.0003

Temperature (°C) 

0.3571* 
0.5276** 
0.4482** 
0.0696* 
0.6516** 
0.1816* 
0.3511*

Salinity (ppt)

-0.4456**
-0.4891**
-0.4002* 
0.1615*
-0.8292***
-0.3487* 
-0.4471**

R

Remarks: r is correlation coefficient, significant value *p < 0.05, **p < 0.01, ***p < 0.001
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Global Warming Potential (GWP)

N O gas was the third contributor after CO  and 2 2

CH  to the increase in GHG emissions, which induced 4

climate change (IPCC 2001). Burning of fossil, fuel use, 

deforestation, and waste organic degradation 

influenced the increased concentration of N O in the 2

atmosphere. It was also increased due to natural 

processes such as litter degradation in mangrove 

sediments (Rahman et al. 2018). The GWP of N O gas 2

was the radiation potential of N O emissions, 2

equivalent to a CO  emissions value. The results 2

showed that each species had different GWP values for 

N O gas emissions from mangrove litter degradation. 2

The average GWP value ranged from 0.3665 – 0.6314 
2CO e mg/m /hour. R. apiculata and B. cylindrica of 2

Tiworo Kepulauan and Tiworo Tengah mangrove 

ecosystems had the largest and smallest GWPs, which 
2were 0.8392 and 0.1912 CO e mg/m /hour, respectively 2

(Table 3).

Conclusion

In conclusion, the largest and smallest average 

emissions from litter degradation for each mangrove 

species were found at stations III and II, with values of 
20.0019 and 0.0015 mg/m /hour, respectively. The water 

temperature and water salinity had a weak 

relationship with N O emissions, namely r = 0.3511 (p 2

<0.05) and r = -0.4471 (p <0.05), respectively. Salinity 

had a nonlinear relationship to N O emissions. The 2

average GWP values ranged from 0.3665 – 0.6314 CO e 2

2mg/m /hour. The largest and smallest GWPs were in 

R. apiculata and B. cylindrica of Tiworo Kepulauan 

and Tiworo Tengah mangrove ecosystems, which were 
20.8392 and 0.1912 CO e mg/m /hour, respectively.2
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and 27.8 °C. Emissions then decreased at 28.2 °C 
2(0.0006 mg/m /hour) and increased again at 29.7 °C 

2(0.0013 – 0.0018 mg/m /hour). These indicated that 

the temperature of mangrove waters in the range of 

26.2 – 29.7 °C was optimal for forming N O through 2

nitrification and denitrification processes and showed 

a nonsignificant difference from the emission values 

  formed  at  these  temperatures  (Figure 3).

Water salinity had a weak correlation with N O 2

emissions (r = -0.4471; p <0.05), indicating that the 

increase in salinity had a nonlinear relationship to 

N O emissions (Table 2). Water salinity had a weak 2

effect on N O emission in each mangrove species. 2

These results aligned with the reports of Hernandes 

and Junca-Gomez (2020), who found that water 

salinity had a negative correlation and was 

nonsignificant in influencing N O gas emissions in 2

mangrove sediments. The correlation value was r = -

0.4456 (p <0.01) for B. cylindrica species, r = -0.4891 (p 

<0.01) for B. gymnorrhiza species, r = -0.4002 (p < 0.01) 

in R. apiculata, r = 0.1615 (p < 0.05) in R. mucronata and 

r = -0.3487 (p < 0.01) in S. alba. Conversely, an increase 

in salinity correlated strongly with N O emissions in R. 2

stylosa species (r = -0.8292; p <0.001). Figure 4 showed 

that the largest and lowest N O emissions occurred at a 2

salinity of 28.7 ppt with an emissions range of 0.0006 – 
20.0030 mg/m /hour. Therefore, N O gas emissions in 2

mangrove litter occurred in the 25.2 – 30.5 ppt salinity 

range  but  were not  the  primary  factors  considered.

133132

Figure 3. The relationship between water temperature and N O gas emissions in the mangrove ecosystem on the coast of 2

West Muna Regency

Figure 4. Correlation between water salinity and N O gas emissions in mangrove ecosystem on the coast of West Muna 2

Regency

Table 3. GWP contribution value of N O gas from mangrove litter degradation on the coast of West Muna Regency.2

Locations

Maginti
Tiworo Tengah
Tiworo Kepulauan
Sawerigadi
Averages

Bc

0.3590
0.1912
0.3502
0.5657
0.3665

2CO e (mg/m /jam)2

Notes: Bc = Bruguiera cylindrica, Bg = Bruguiera gymnorrhiza, Ra = Rhizophora apiculata, Rm = Rhizophora mucronata, Rs = Rhizophora 
stylosa, Sa = Sonneratia alba

Bg

0.2320
0.6237
0.6094
0.6149
0.5200

Ra

0.6238
0.4356
0.8392
0.6270
0.6314

Rm

0.7108
0.5309
0.4457
0.5403
0.5569

Rs

0.4115
0.3657
0.6382
0.5250
0.4851

Sa

0.4628
0.5475
0.5781
0.3544
0.4857
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Global Warming Potential (GWP)

N O gas was the third contributor after CO  and 2 2

CH  to the increase in GHG emissions, which induced 4

climate change (IPCC 2001). Burning of fossil, fuel use, 

deforestation, and waste organic degradation 

influenced the increased concentration of N O in the 2

atmosphere. It was also increased due to natural 

processes such as litter degradation in mangrove 

sediments (Rahman et al. 2018). The GWP of N O gas 2

was the radiation potential of N O emissions, 2

equivalent to a CO  emissions value. The results 2

showed that each species had different GWP values for 

N O gas emissions from mangrove litter degradation. 2

The average GWP value ranged from 0.3665 – 0.6314 
2CO e mg/m /hour. R. apiculata and B. cylindrica of 2

Tiworo Kepulauan and Tiworo Tengah mangrove 

ecosystems had the largest and smallest GWPs, which 
2were 0.8392 and 0.1912 CO e mg/m /hour, respectively 2

(Table 3).

Conclusion

In conclusion, the largest and smallest average 

emissions from litter degradation for each mangrove 

species were found at stations III and II, with values of 
20.0019 and 0.0015 mg/m /hour, respectively. The water 

temperature and water salinity had a weak 

relationship with N O emissions, namely r = 0.3511 (p 2

<0.05) and r = -0.4471 (p <0.05), respectively. Salinity 

had a nonlinear relationship to N O emissions. The 2

average GWP values ranged from 0.3665 – 0.6314 CO e 2

2mg/m /hour. The largest and smallest GWPs were in 

R. apiculata and B. cylindrica of Tiworo Kepulauan 

and Tiworo Tengah mangrove ecosystems, which were 
20.8392 and 0.1912 CO e mg/m /hour, respectively.2
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a nonsignificant difference from the emission values 
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Water salinity had a weak correlation with N O 2

emissions (r = -0.4471; p <0.05), indicating that the 

increase in salinity had a nonlinear relationship to 

N O emissions (Table 2). Water salinity had a weak 2

effect on N O emission in each mangrove species. 2
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Locations
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Tiworo Tengah
Tiworo Kepulauan
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Averages
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0.3590
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2CO e (mg/m /jam)2
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