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Abbreviations 

BCESs: Blue Carbon Ecosystems, CAR: Carbon 

Accumulation Rate, CH4: Methane, GA: Geographic Area, 

GHG: Green House Gas, GBR: Great Barrier Reefs, LGA: 

Local Government Area, MAT: Mean Annual Temperature, 

MAP: Mean Annual Precipitation, NRM: Natural Resource 

Management, Rcps: Representative Concentration Pathways, 

RSLRR: Relative Sea-Level Rise Rate, SLR: Sea-Level Rise, 

SOC: Soil Organic Carbon, TSM: Total Suspended Matters 

Background 

There is recently a global consensus on returning to a 

low-carbon environment [1]. This has induced global 

sustainable goals of eradicating atmospheric carbon dioxide 

and decreasing carbon-based pollutant discharge by 

employing eco-friendly measures that will facilitate positive 

global climate change [2,3]. An estimated half of the entire 

world’s carbon dioxide gas is sequestrated in the ocean 

making ocean and coastal wetlands essential components in 

maintaining global ecosystem services and the carbon cycle 

[4]. Appreciable amounts of “blue carbons” are accumulating 

in particularly coastal wetland vegetation such as mangroves, 

seagrass, and salt marshes [4,5]. It is possible that “blue 

carbon” may be discharged into the environment, - under such 

instances, these ecosystems play vital roles in the land-sea 

carbon cycle. 

 

 

 

 

 

 

 

 

 

 

 

The capacity for mutual conversion and carbon sequestration 

from a carbon source to a carbon sink displays dubiety and 

complexity resulting from coastal wetlands conferred with 

two-fold effects of conditions of the site and land cover [6,7]. 

Therefore, intelligibly defining the extent and depth of the 

sediment carbon pool in an ecosystem is paramount to 

surgically and convincingly quantifying the “blue carbon” 

stocks in the said ecosystem [5]. Yet, there’s limited literature 

to support that assertion. The pressing need to name strategies 

that can mitigate global climate change has sparked a quantum 

leap in the number of studies in blue carbon research.  

Assessment of blue carbon at the domestic, national 

and global levels to inform inventors of carbon and also equip 

policymakers and scientists with baseline knowledge needed 

to implement and monitor initiatives to offset blue carbon and 

their inclusion is important within nationally determined 

contributions [8]. Regardless, gathering a good estimate of 

carbon stock at the national and global levels is hampered by 

the variability in and within the largescale carbon stock at the 

domestic levels [9]. Furthermore, knowledge about carbon 

accounting and crediting schemes on the disturbances and/or 

restoration resulting from greenhouse gas (GHG) fluxes and 

carbon stocks hindering the involvement of the blue carbon 

ecosystem with carbon accounting is limited [10]. A large 

number of coastal wetlands have existed at their present 

locales for decades regardless of differences in sea-level rise 

(SLR) [11]. Yet current studies suggest that these wetlands 

may not be existent with the current rate of the global SLR 

[10]. 
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Soil is the largest storage for coastal wetland carbon, 

utilizing dynamic interactions between the production of 

organic matter and inorganic minerals, their retention, supply, 

and preservation [12]. Accumulation of soil and carbon burial 

in the soil is facilitated by inorganic and organic sediments 

that may be sequestered in the locales made by rising seawater 

levels, hence, acting as carbon sinks by allowing a healthy 

ecosystem [13]. Large-scale hydrological deviations such as 

construction works and mosquito ditching, however, directly 

or indirectly regulate several coastal wetland systems thereby 

inducing ecological stress. Thus, organic matter production is 

lowered and the inorganic matter sediment impact is limited. 

Coastal wetland soils are known to have relative degradation 

and reduction with an increase in hydrological stress 

combined with the increased rise of sea level, thus leading to 

an overall loss of sequestrated carbon in the said habitat [11]. 

The preservation, regeneration, and long-term administration 

of coastal wetlands and their surrounding habitats and 

watersheds help to maintain and increase carbon sequestration 

[12].  

Anthropogenic activities associated with climate 

change have led directly or indirectly to the depletion of 

almost half of the entire blue carbon ecosystems (BCESs) the 

world over [14]. A key factor to understand the earnestness of 

the issue is the destruction of coastal habitats and landscape 

change [15]. These changes lead to the release of soil-stored 

carbon back into the environment at a drastic rate. The 

maintenance of blue carbon has hence become an issue of 

great concern drawing the attention of both public and private 

institutions, researchers and lawmakers [16]. Anthropogenic 

activities continue to pose detrimental effects on the already 

vulnerable coastal wetland. But due to the great primary 

productivity, high carbon density and carbon stock potential 

of coastal wetlands, they are widely considered an 

ecologically friendly response to the reduction of carbon 

dioxide concentration in the environment and lighten climate 

change. In this paper, findings from various studies on blue 

carbon assessment are explored, the role of past and future 

carbon sequestration measures are reviewed, as well as 

exploring information and data from various studies to better 

understand ways of restoring, enhancing, and managing 

coastal wetland carbon services.  

The methodology used – Review of published 

literature 

Using the Web of Science (WoS), the reported 

publications in the area of “Blue Carbon Stocks in Coastal 

Wetlands” was searched. 145 manuscripts on the topic were 

published since 2014. Of these, 124 were published in the last 

half a decade making up 85.5 % of the total publications. 

Furthermore, 213 manuscripts were published in all databases 

since 2012. 177 of which were published in the last 5 years 

making up 83.1 % of all published research on the said topic 

(as shown in Figure 1 below). Using the WoS, the reported 

publications in the area of “Blue Carbon Stocks for Carbon 

Sequestration” have been searched. 302 manuscripts on the 

topic have been published since 2010. Of which, 250 have 

been published in the last 5 years making up 82.8 % of the 

total publications. Furthermore, 351 manuscripts were 

published in all databases since 2005. 233 of which were 

published in the last half a decade making up 66.4 % of all 

published research on the said topic (as shown in Figure 2 

below). 

 

Figure 1: Historical evolution of published research on Blue 

Carbon Stocks in Coastal Wetlands in the Web of Science 

database (assessed on 10th January 2021; 

https://www.webofscience.com/wos/woscc/summary/d25608b

7-de4d-4b71-8e48-c5070e157db4-744a2b01/relevance/1) and 

all databases (Web of Science, Chinese Science Citation 

Database℠, Derwent Innovations Index, KCI-Korean Journal 

Database and SciELO Citation Index) (assessed on 10th 

January2023; 

https://www.webofscience.com/wos/alldb/summary/911031f3

-6d3b-4534-9614-57d9329d3b4f-744a579f/relevance/1.  

 

Figure 2: Historical evolution of published research on Blue 

Carbon Stocks for Carbon Sequestration in the Web of 

Science database (assessed on 20th January 2023; 

https://www.webofscience.com/wos/woscc/summary/16dff75

7-bf06-43bb-aad8-73b4ec146046-744a9f63/relevance/1) and 

all databases (Web of Science, Chinese Science Citation 

Database℠, Derwent Innovations Index, KCI-Korean Journal 

Database and SciELO Citation Index) (assessed on 20th 

January 2023; 

https://www.webofscience.com/wos/alldb/summary/ef9321e6

-b918-41ce-9fb2-6ad6d6680552-744a7c7a/relevance/1). 

Habitats dependant blue carbon stocks 

Are ecosystems other than angiosperm habitat carbon-

dominated ecosystems? this has Recently, researchers are 

https://www.webofscience.com/wos/alldb/summary/911031f3-6d3b-4534-9614-57d9329d3b4f-744a579f/relevance/1
https://www.webofscience.com/wos/alldb/summary/911031f3-6d3b-4534-9614-57d9329d3b4f-744a579f/relevance/1
https://www.webofscience.com/wos/alldb/summary/ef9321e6-b918-41ce-9fb2-6ad6d6680552-744a7c7a/relevance/1
https://www.webofscience.com/wos/alldb/summary/ef9321e6-b918-41ce-9fb2-6ad6d6680552-744a7c7a/relevance/1
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seeking to investigate whether ecosystems other than 

angiosperm habitats are carbon-dominated ecosystems [17]. 

This led to a debate point as research progresses on the 

mangroves, seagrass, and tidal habitat for blue carbon stocks. 

Table 1 demonstrates the possible territory appropriate for 

mangrove and tidal marsh relocation by 2100 under 

representative concentration pathways (RCPs) 4.5 and 8.5, as 

well as the possible reward in soil organic carbon (SOC) 

stocks (Mg C) under future SLR circumstances for the whole 

Great barrier reefs (GBR) catchments, as well as each natural 

resource management (NRM), geographic area (GA) and local 

government area (LGA) [18]. Other questions are whether, in 

climate change mitigation, these other non-angiosperm 

habitats (e.g., coral reefs, and oyster reefs) can be controlled 

to aid in it and also, whether the outcomes could be realized 

through conservation with adaptable ramifications [19]. 

Calcifying organisms in their ecosystems, such as coral reefs, 

contribute to climate change adaptations through energy 

distribution and input to sediments, but not through GHG 

reduction. This is because the progress of calcification 

releases carbon dioxide gas making this ecosystem a net 

carbon dioxide source and not a sink [17,20]. 

 

Possible locations fit for mangrove and tidal 

marshes relocation by 2100 (ha) 

Likely increase of carbon gas (Mg C) - Representative Concentration Pathways 

(RCPs) 

4.50       8.50       4.50       8.50 

Great barrier reefs (GBR) catchment 2832.00 4194.00 163,700.00 465,800.00 

NRM regions 14.00 21.00 780.00 2,238.00 

Burnett Mary Regional Group 16.00 20.0 980.00 2,390.00 

Cape York Peninsula 1,843.00 2,742.00 102,648.00 294,007.00 

Fitz Roy, Munich 837.00 1,256.00 51,260.00 148,625.00 

Whitsunday Islands, Australia 47.00 68.00 2,878.00 8,046.00 

Wet Tropics of Queensland 75.00 97.00 4,180.00 10,439.00 

Regions of Bundaberg 13.40 17.20 821.00 2035.00 

Region of Burdekin 4.20 6.00 134.00 656.00 

Region of Cairns 9.30 12.20 527.00 1324.00 

Cassowary Coast 20.2 27.8 1144 2992 

Regions of Cook Shire 1733.00 2567.50 98.163.00 266.609.00 

Main Douglas Shire Regions 39.30 46.60 2226.00 5059.00 

Regions of Fraser Coast 2.50 2.90 153.00 343.00 

Region of Gladstone 0.00 0.00 0.00 0.00 

Regions of Hinchinbrook Shire 01.38 2.70 78.00 290.00 

Hope Vale Aboriginal Regions 1.10 1.40 63.00 152.00 

Region of the Isaac 11.70 17.30 704.00 2029.00 

Region of Livingstone Shire 837.20 1256.50 50, 403.00 147,380.00 

Region of Lockhart River Aboriginal 0.60 0.90 34.00 98.00 

Region of Mackay 12.00 18.80 735.00.00 2244.00 

Region of Northern Peninsula 0.20 0.30 11.00 32.00 

Region of Rockhampton 0.00 0.00 0.00 0.00 

Region of Torres Shire 118.20 177.40 6,583.00 18,924.00 

Region of Townsville 1.05 1.30 58.00 140.00 

Region of Whitsunday 31.40 45.50 1923.00 5384.00 

Region of Wujal Wujal Aboriginal Shire 0.00 0.00 0.00 0.00 

Region of Yarrabah Aboriginal Shire 0.00 0.00 0.00 0.00 

Table 1: The possible locations fit for mangrove and tidal marshes movement 2100 under Representative Concentration Pathways 

(RCPs) 4.5 and 8.5 and the likely SOC stocks increases (Mg C) under imminent sea-level growth circumstances for the entire 

GBR catchments, and each natural resource management (NRM) region and local government area (LGA). Adapted from [51]. 

The viewpoint on organic matter sequestration by 

calcifying organisms in coral reefs may however be altered by 

future research [17]. Habitats concentrated by mobile marine 

fauna and phytoplankton like those in pelagic ecosystems 

have also been considered in recent research to be BCESs 

[12]. They are known to contribute to long-term carbon 

dioxide preservation, but it is uncertain how or if that 

contributes to global climate change mitigation. 

Phytoplankton on the other hand has seen great research and 

hence widely agreed upon to be a great contributor to climate 

change mitigation since the late 1900s post the first 

investigations into ocean fertilizers [21]. Phytoplankton 

biomass is produced by fertilizing the ocean surface with iron 

which then sinks to the thermocline [22]. It can be stored for 

thousands of years with controversial implications because of 

its large amounts in the form of fixed carbon deep in the sea 

with unintended consequences [21].  

Tidal-influenced freshwater forests habitats such as the 

bald cypress forest and melaleuca forest are other coastal 

ecosystems of interest [17]. They used to contain huge soil 

carbon stocks which have recently been depleted. Other 

candidates for rich blue carbon sequestration are the sabkhas, 

which are inhabited by microbial mats in high inter-tidal salt 

flats [23]. Although the information on carbon stock and flux 

is limited now, these microbial mats are extensive in arid 

environments and are largely involved in blue carbon-based 
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conservation for climate change adaptation [24]. Seaweed 

beds and some kelps are also considered BCESs. Seaweed 

aquaculture offers other opportunities for mitigation and 

adaptation of climate change other than covering wild kelp 

beds [25]. Fortifying scientific research on carbon storage and 

its management, and enactment of policy guidelines and 

regulations on the relevance of the various ecosystems in 

greenhouse accounting are the ways forward in the quest to 

include these habitats as blue carbon ecosystems [26]. 

Dynamics of global salt marshes and mangroves 

The landscape positions in inter-tidal zones of salt 

marshes and mangroves share similarities with low-energy 

coastlines [27]. In mangrove habitats, most species are 

concentrated in tropical and subtropical areas with less 

temperature and aridity because they are constrained primarily 

by latitude [17]. By contrast, salt marshes are in tropical areas 

with arctic climates but in higher latitudes, and the extent of 

their aridity and diversity in species is greater [28]. Salt 

marshes and mangroves overlap in inter-tidal zones and form 

ecotonal communities. Recently, rapid, and global changes 

have been associated with the interface nature and location of 

mangroves and salt marshes [28,29] Such changes include an 

expansion of the extent of mangroves nearing the poles on all 

the continents (Africa, Asia, Australia, North/South America, 

New Zealand) where mangroves and salt marsh co-locate 

[30]. The pole-ward expansions result in the mangrove 

encroaching un-vegetated tidal flatlands and other fringe 

coastal vegetation [31]. Regardless of this localized expansion 

of mangrove habitats, on a global scale, there is a net decline 

of mangrove habitats due to issues like deforestation and 

primarily anthropogenic activities [32]. In recent decades, a 

decline in extreme weather (winter temperature) conditions 

have been identified as a primary influencer of the expansion 

and survival of mangrove in North America more than what 

can be predicted for loss associated with temperature changes 

alone [33]. The combined effects of interaction between 

mangrove and marsh species, and biological feedback such as 

increased resistance to frost damage might affect the 

distribution and expansion of mangrove and salt marsh 

habitats [33,34]. The functions of coastal wetlands can be 

strongly altered due to such changes conferring implications 

that may result in a reduction in human livelihood and 

environmental disarray [17]. Although there has been little 

assessment of the consequence of mangrove expansion on 

coastal wetland distribution and functions, there is a strong 

likelihood that the implications are dire. 

Carbon sequestration in wetlands 

Wetlands (seagrass, mangrove, and salt marsh), 

because of their exceptional capability to retain and store 

carbon has for centuries now been referred to as “blue carbon” 

habitats [35]. Table 2 summarizes the assessment of whether 

coastal ecosystems meet the Blue Carbon criteria. This ability 

of wetlands to accumulate carbon is identified based on three 

very vital points: the amount of carbon that they can retain - 

termed as carbon stocks, the measure of the rates of 

sequestration of carbon by the habitat - termed as 

accumulation rate and finally, the flux- which indicates the 

number of emissions leaving the said ecosystem [36]. In 

general cases, the potential for storage of carbon in ground 

biomass in the vegetation of woody mangroves is higher in 

comparison with that of herbaceous salt marshes. Also, in 

comparison with carbon buried in the soil, above-ground 

carbon storage has a shorter residency time as well as higher 

mean and maximum carbon stocks within the surface soils of 

mangrove habitats in comparison with that in salt marsh 

environments [17].  

*I = inconclusive  

Table 2: Valuation of coastal habitats capacity as blue carbon sequestrates; criteria for induction as actionable blue carbon 

ecosystem. Adapted from [45]. 

As reported by a group, there is no great change in the 

mean rates of mangrove and salt marsh habitats because of 

variations [1]. These global findings have induced localized 

experimentation within coastline habitations targeted at the 

 

 

 

Coastal habitat 

The extent 

of removals 

of 

greenhouse 

gas 

Permanent 

sequestrate-

on of CO2 

Unwanted 

anthropogenic 

environmental 

influences 

Improvement of 

carbon storage and 

reduction of 

greenhouse gas via 

proper management 

Social and/or 

environmental 

harm is not 

affected by 

measures 

Positioning 

over numerous 

guidelines: 

justification 

and adaptation 

Mangrove habitat Yes Yes Yes Yes I Yes 

Salt flats (sabkhas) I I Yes I I I 

Phytoplankton Yes I   I I I No 

Oyster reefs No I Yes No Yes Yes 

Tidal marsh Yes Yes Yes Yes I Yes 

Freshwater tidal forest I Yes Yes Yes I I 

Coral reef No No Yes No I Yes 

Mudflat habitats I I Yes I Yes Yes 

Seagrass habitats Yes Yes Yes Yes Yes Yes 

Macroalgae habitats Yes I Yes Yes I Yes 

Marine fish habitat No No Yes No I No 
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implications of the encroachment of carbon sequestration at 

local and smaller spatial scales. Such investigation is currently 

done at the Spartina alterniflora salt marsh in the United 

States [37]. It has been a pivoting state for most carbon 

encroachment sequestration studies to date. A surface soil 

carbon stock was detected in increasing levels at the created 

inter-tidal wetland in the Tampa Bay region, United States 

[38]. Doughty et al 2016 reported an enormous increase in 

carbon storage over a decade of encroachment [39]. Table 3 

shows carbon dioxide and methane (CH4) emissions before 

and after tidal reinstatement for both high and low-raised 

spots, along with standard errors. Emissions were computed 

after tidal flooding (Nov–Jul) when a change in the surface 

bacterial community was discovered (Mar–Jul), and when rain 

was removed, event effects were assessed. The group 

documented that the phenomenon was driven by the 

increment of biomass above the ground [39]. The group’s 

further attempts to describe changes in the carbon stocks 

below the land surface in the Southern parts of the United 

States have been fruitless probably due to the short period. 

Findings from experiments in the Nahoon Estuary in South 

Africa support said assessment, while mangrove marsh 

ecotone also reported the higher significance of the organic 

matter in transition areas [40]. Other research results from the 

afforestation of mangrove ecology indicate that when an area 

is given ample time for the establishment, it can increase its 

below-ground carbon stocks thereby increasing in function 

[17].  

 

  

Period 

CO2 gCm-2y/r CH4 gCm-2y/r CO2 gCm-2y/r CH4 gCm-2y/r 

High altitude Low altitude 

All-weather 

conditions 

Following that (Mar-Jul) 430.00: ±28.0 -1.92: ±0.08 -152.00: ±29.00 1.03: ±0.12 

Before (Aug-Nov) 420.00: ±22.00 -1.74: ±0.04 -57.00 ±31.00 -0.07: ±0.08 

Previously (Aug-Nov) 191.00: ±23.00 0.82: ±0.07 -94.00: ±32.00 2.40: ±0.08 

 

Absence of rain 

Following that (Mar-Jul) 522.00: ±28.00 -2.59±0.09 -217.00: ±27.00 0.67: ±0.01 

Previously (Aug-Nov) 420.00: ±23.00 -1.67: ±0.05 -63.00: ±32.00 -0.12: ±0.08 

Following that (Nov-Jul) 350.00: ±24.00 -0.65: ±0.07 -180.00: ±29.00 1.54: ±0.09 

Table 3 shows carbon dioxide and CH4 emissions before and after tidal reinstatement for both high and low raise spots, along 

with standard errors. Emissions were computed after tidal flooding (Nov–Jul) when a change in the surface bacterial community 

was discovered (Mar–Jul), and when rain was removed, event effects were assessed. Adapted from [41]. 

To date, investigations have indicated that spatial 

variability varies in carbon dynamics probably as a result of 

the difference in the assembly, rainfall, soil nutrient content, 

salt content, and other geomorphic parameters [41]. These 

confer importance on the quantification of carbon stocks and 

accumulation rates. It is still not enough information to 

comfortably verify if atmospheric flux is altered by mangrove 

encroachment. BCESs and their sedimental carbon deposits 

are strongly affected by global climate change through a vast 

array of processes ranging from spatial and provisional scales 

[42]. The exposure, adaptive ability, and sensitivity of blue 

carbon to climate change make it vulnerable to the latter 

varying in effect from different ecosystems and within 

specific ecosystems based on their global distribution. The 

characteristic nature of specific ecosystems such as SLR 

invariability determines how climate change influences its 

blue carbon accumulation and loss both regionally and 

temporally [43]. In the mangrove ecosystem, droughts and 

storms are associated with subtropical latitudes more than in 

equatorial subregions. While saltmarshes are exposed to blue 

carbon mangrove altering sediment carbon storage [44]. At 

their lesser latitudinal restrictions, temperate seagrasses are 

shown to be marine heatwaves resulting in degradation and 

are more typical of tropical ecosystems [42]. The aptitude of 

an ecosystem to adapt to climate change, thereby reducing 

potential damage, maintaining carbon density, maintaining 

accumulated carbon stocks, fostering the advantageous 

utilization of opportunities, and continuing to sequester and 

accumulate blue carbon, thereby inhibiting the consequences, 

 

differs among ecosystems in different geomorphological 

locations [45]. Human encroachment and modification of 

virgin ecosystems play an intrinsic role in the adaptive 

capacity of ecosystems [40,44,45].  

Lovelock and the group reported their findings on the 

stimulus of climate change on blue carbon sequestration at 

coastal wetlands [45]. The group did so by considering the 

exposure and sensitivity climate change confers on blue 

carbon capture and storage. Sea upsurge was foremost 

concentrated since it forms the foundational ramification for 

impacting composition and distribution in coastal ecologies 

and their carbon sediment deposits. Furthermore, the essence 

of changing temperature systems, ranging precipitation, and 

changing conditions at ocean surfaces also affect BCESs and 

were also investigated. Human developmental activities (like 

mining) especially those in coastal areas contribute to nutrient 

contamination and enhance negatively, climate change on 

blue carbon. An estimate of sea upsurge in blue carbon 

storage and how measures such as quality of data and policy 

can help mitigate climate change was made evident. Figure 3 

illustrates the (A) worldwide blue carbon stocks, (B) 

sequestration of carbon at various ecosystems – indicating 

their prospective role in alleviating climate change and 

restoring blue carbon ecosystems, and (C) in comparison with 

other natural solutions. Coastal squeeze is found to be an 

essential means of maintaining salt marsh, mangrove, and 

seagrass ecosystems because of their capacity to sequester 

carbon, and other important services [36,39]. 

 

 

 



Issaka E, Adams M, Amu-Darko JNO (2023) Blue Carbon Stocks in Coastal Wetlands as Eco-Friendly Means for 

Carbon Sequestration: Challenges, Mechanisms, and Prospects. Global Sci Chron 2: 104. 

 

DOI: 10.0000/GSC.1000104                                      Glob Sci Chron                                                               Vol 2(1): 1-11 
 

 

 

 

 
Figure 3: Worldwide blue carbon sequestration in various coastal wetlands. Adapted from [45]. 

Carbon accumulation rate (CAR) drivers  

Drivers such as fluctuations in sea level and coastal 

geography are essential to increasing patterns of global blue 

carbon capture, sequestration, and storage [46]. These factors 

need to be maintained to secure future blue carbon stocks 

[47]. Most of the important BCESs (mangroves, salt marshes, 

seagrass, swamp forests, and salt marsh) are sited on coastal 

shorelines, exhibiting a great sloping landscape and with high 

sediment supply and high wave energy [48]. These macro-

scale trends provide the low wave energy prerequisites for 

vegetation acquisition and expansion, as well as the 

conditions required for carbon sequestration [49]. Figure 4 

shows the blue carbon stock drivers over an ecosystem. Blue 

carbon stocks in ecosystems (landscape) are yielded through 

the production of carbon and its storage. The rate of 

decomposition, disposal, and transfer is essential. Climate 

change threatens competing actions of degradation, eroding, 

and emigration, as well as the ecosystem's (green) area. It also 

covers those that are landscape properties (grey) and are 

modified by human guidance (orange). 

The sequestration of coastal wetland carbon is driven 

by a variety of environmental and anthropogenic factors [50]. 

In the quest to determine the main factors that drive carbon 

sequestration, mean annual temperature (MAT), mean annual 

precipitation (MAP), tidal range, elevation, relative sea-level 

rise rate (RSLRR), total suspended matters (TSM), tropical 

cyclone frequency and numerous other climatic parameters 

were researched, targeting carbon accumulation in the salt 

tidal marsh and mangrove ecosystems [48,51]. In global and 

local sites, a comprehensive and robust dataset has been 

employed to determine the main drivers of carbon 

accumulation rates [52]. A mixed-effect model provided 

results indicating the detected main environmental factors on 

carbon build-up rates in the form of standard coefficients to 

indicate a proportional change in the carbon accumulation 

rates in response the e to the change in deviation of a driving 

factor [53]. This model showed no bias in the normal 

distribution, and it is a better fit for the observations recorded 

[17,54]. Using MAT and RSLRR in a linear mixed model, a 

covariate effect completely explained 51% of the variability in 

CAR in tidal marshes - this result was garnered following 

mode and regional field evidence. Further linking carbon 

accumulation with these environmental factors [49]. 

MAP and MAT were used to explain 57% of the 

carbon accumulation variation in mangrove habitats. 

Increasing temperature is known to increase plant yield, soil 

carbon stocks and soil surface elevation [55]. There is hence a 

positive relationship between mangrove carbon accumulation 

rates and temperature change [56]. In climatic mangrove 

regions, precipitation is demonstrated as another useful driver 

of soil carbon but not in tidal marshes especially in cooler 

regions [57]. In previous investigations, precipitation was 

found to control canopy height and regulates organic carbon 

decomposition by modifying the green gas supply to the soil 

[57]. 
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Figure 4: Blue carbon stock drivers over an ecosystem Adapted from [45]. 

Also, freshwater and nutrients are provided by 

precipitation to plants to increase productivity and growth 

[58]. Hence, in tropical coastal habitats especially, the rise in 

carbon accumulation is proportional to an increase in 

precipitation and should influence the mangrove carbon 

accumulation system in the Indo-Pacific and tropical South 

American regions [57,59]. Other localized environmental 

factors such as marsh altitude, tidal range, and tropical storm 

frequency are also important influences on carbon build-up 

rates in coastal wetlands (Illustrated by Figure 5) [60].  

 

Figure 5: The mechanisms of carbon accumulation contributing to blue carbon sequestration and carbon accumulation rates.  

Capacity of natural ecology for environmental 

sequestration  

The capacity of the natural ecological environment to 

sequester and save atmospheric carbon dioxide gas is gaining 

elevated interest owing to the quest to adopt an efficient 

means of curtailing the consequences of climate change (as 

shown by Figure 6). Salt marshes, mangroves, seagrass, 

meadows, and others have received significant attention for 

their characteristic properties for eco-friendly CO2 trapping 

and storage. Management activities and their relevance in 

atmospheric carbon stock and GHG flux in the blue carbon 

ecosystem have attracted little attention despite numerous 

studies reporting the mechanisms involved in blue carbon 

flux. Hence, several researchers performed a meta-analyzed 

111 studies worldwide and reported their measured 

atmospheric carbon stocks and GHG fluxes in natural blue 

carbon environments, and numerous strategies for managing 
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coastal areas, indicating that sediment manipulation strategies, 

replenishment, and reformed hydrological strategies 

demonstrate a capacity for a positive effect on the 

sequestration of BCESs owing to the enhancement of 

numerous carbon gas matrixes. The experiment further 

unveiled the consequences carbon stock matrices have on the 

blue carbon ecosystems, in changes in the land activities 

affecting biomass, soil sedimentation, and its hydrology. 

Finally, the meta-experimentation revealed using empirical 

and robust data, the low number of management reports.  

 

Figure 6: Illustrations of the mechanism leading to carbon dioxide (CO2) sequestrations. 

Recently, tremendous efforts have been focused on 

restoration strategies, leading to great strides in blue carbon 

ecosystems. In the assessment of carbon stock in blue carbon 

ecosystems, biomass and soil carbon are the essential 

parameters used, owing to the advantage current strategies 

have in the form of effortlessness and limited technical pieces 

of equipment in comparison with GHG flux and sequestration 

rates. However, the reliability and efficiency of this strategy 

are still under debate among researchers because of their 

overreliance on estimates of carbon stock data and also the 

doubts surrounding sampling design, processing, and special 

variation. The concentration of blue carbon stocks in coastal 

wetland were comprehensively investigated to define the 

carbon sources of numerous anthropogenic and natural 

processes that emit carbon dioxide into the atmosphere. Also, 

the sequestration of carbon dioxide from carbon sinks was 

researched comprehensively. Natural landscape 

transformation to artificial wetlands is the most urgent change 

to carbon storage leading to much higher carbon density in 

natural wetlands than in artificial wetlands. On the other hand, 

the conversion of artificial landscapes to natural and other 

land types is characterized as a carbon sink. Ergo, the 

monitoring of carbon emissions in response to land 

reclamation is made possible by identifying carbon sources 

and sinks and quantifying the carbon concentrations.  

Conclusion  

The irreversible decrease in carbon accumulation rates and 

essence blue carbon stocks in coastal wetland ecosystems is a 

routine result of the reclamation of natural wetlands due to the 

rapid urbanization of coastal environments. In the last two and 

a half decades, land reclamation has led to a decrease in blue 

carbon concentration in coastal wetlands leading to a great 

and drastic disruption of ecological services and carbon loss. 

National coastal wetland habitats converted to artificial 

wetlands resulting from land reclamation is the single most 

influential change with the tendency of causing the net decline 

in carbon storage. We suggest that the incline of artificial 

wetlands and the decline in the natural wetland is the main 

concern of carbon emission in land reclamation areas. To 

ensure proper sequestering and storage of blue carbon and 

reduction of carbon dioxide emission into the atmosphere, 

adequate rules and guidelines for the development and 

operation of anthropogenic processes and procedures must be 

laid down. Coastal wetlands must also have proper 

management and laid-down plans must be followed to the 

latter to safeguard ecosystem services. It is further 

recommended that a specific detection of carbon loss from 

wetland use should be cooperated (as well as others like sea-

level rise) into the criteria for studying and enacting readiness 

policies. The use of blue carbon change estimates under 

coastal wetland reclamation is also advocated as an important 

consideration for the protection of critical coastal resources 

and for predicting future scenarios. 

Acknowledgement 

The listed author(s) are thankful to their representative 

universities for providing the literature services. 

Author contributions 

Eliasu Issaka: Conceptualization, Investigation, Data 

Curation, Resources, Validation, Formal analysis, Writing-

Original Draft, Writing-Review and Editing, Supervision, 

Resources; Mabruk Adams: Writing-Original Draft, 

Validation, Formal analysis, Writing-Review and Editing; 



Issaka E, Adams M, Amu-Darko JNO (2023) Blue Carbon Stocks in Coastal Wetlands as Eco-Friendly Means for 

Carbon Sequestration: Challenges, Mechanisms, and Prospects. Global Sci Chron 2: 104. 

 

DOI: 10.0000/GSC.1000104                                      Glob Sci Chron                                                               Vol 2(1): 1-11 
 

Jesse Nii Okai Amu-Darko: Resources, Methodology, Data 

Curation, Resources, Writing-Review and Editing, Writing-

Review and Editing. 

Funding 

The authors declare that they have no known 

competing, financial interests or personal relationships that 

could have appeared to influence the work reported in this 

paper. 

Declaration of competing interest 

The authors declare that they have no known 

competing financial interests or personal relationships that 

could have appeared to influence the work reported in this 

paper.  

References 

1. Bauer MD, Huber D, Rudebusch GD, et al. (2022) Where 

is the carbon premium? Global performance of green and 

brown stocks. J Climate Finance 1. 

2. Issaka E, Fapohunda FO, Amu-Darko JNO, et al. (2022) 

Biochar-based composites for remediation of polluted 

wastewater and soil environments. Challenges and prospects, 

Chemosphere. 297: 134163. 

3. Strasser-King DEU, Sarfo A, Adobea EP, et al. (2023) 

Nexus of Improving agricultural commercialization and 

poverty alleviation in west africa. EPRA International Journal 

of Agriculture and Rural Economic Research 9-18.  

4. Wang Y, Hui Guo C, Jie Chen X, et al. (2021) Carbon 

peak and carbon neutrality in China: Goals, implementation 

path and prospects. China Geology 4(4): 720-746.  

5. Ray R, Jana TK (2017) Carbon sequestration by mangrove 

forest: One approach for managing carbon dioxide emission 

from coal-based power plant. Atmos Environ 171: 149-154. 

6. Triberti L, Nastri A, Giordani G, et al. (2008) Can mineral 

and organic fertilization help sequestrate carbon dioxide in 

cropland? European Journal of Agronomy 29(1): 13-20. 

7. Jia X, Zhang Z, Wang F, et al. (2022) Regional carbon 

drawdown with enhanced weathering of non-hazardous 

industrial wastes. Resour Conserv Recycl 176.  

8. Salem IB, El Gamal M, Sharma M, et al. (2021) 

Utilization of the UAE date palm leaf biochar in carbon 

dioxide capture and sequestration processes. J Environ 

Manage 299. 

9. Kastner T, Chaudhary A, Gingrich S, et al. (2021) Global 

agricultural trade and land system sustainability: Implications 

for ecosystem carbon storage, biodiversity, and human 

nutrition. One Earth 4(10): 1425-1443.  

10. Hopmans JW, Qureshi AS, Kisekka I, et al. (2021) Critical 

knowledge gaps and research priorities in global soil salinity. 

Advances in Agronomy 169: 1-191.  

11. Li H, Grant RJ ((2022) Climate gentrification in Miami: A 

real climate change-minded investment practice? Cities 131: 

104025.  

12. Malerba ME, Duarte de Paula Costa M, Friess DA, et al. 

(2023) Macreadie, Remote sensing for cost-effective blue 

carbon accounting. Earth Sci Rev 238: 104337.  

13. Reid PC, Fischer AC, Lewis-Brown E, et al. (2009) 

Chapter 1. Impacts of the oceans on climate change. Adv Mar 

Biol 56: 1-150. 

14. Mubareka S, Amuasi J, Banerjee A, et al. (2023) 

Strengthening a One Health approach to emerging zoonoses. 

FACETS 8: 1-64.  

15. Dolby GA, Bedolla AM, Bennett SEK, et al. (2020) 

Global physical controls on estuarine habitat distribution 

during sea level change: Consequences for genetic 

diversification through time. Glob Planet Change 187: 

103128.  

16. Tovar Verba J, Stow A, Bein B, et al. (2023) Pereira, Low 

population genetic structure is consistent with high habitat 

connectivity in a commercially important fish species 

(Lutjanus jocu). Mar Biol 170  

17. Nayak N, Mehrotra R, Mehrotra S (2022) Carbon 

biosequestration strategies: A review. Carbon Capture Science 

& Technology 4: 100065.  

18. Zahed MA, Movahed E, Khodayari A, et al. (2021) 

Biotechnology for carbon capture and fixation: Critical review 

and future directions. J Environ Manage 293: 112830.  

19. Serrano O, Kelleway JJ, Lovelock C, et al. (2018) 

Conservation of blue carbon ecosystems for climate change 

mitigation and adaptation. Coastal Wetlands: An Integrated 

Ecosystem Approach pp: 965-996.  

20.Wang F, Harindintwali JD, Yuan Z, et al. (2021) 

Technologies and perspectives for achieving carbon 

neutrality. Innovation (Camb) 2(4): 100180.  

21.Cuellar-Martinez T, del R. Huanca Ochoa A, Sánchez S, et 

al, (2023) Abundance and distribution of potentially toxic 

phytoplankton in aquaculture sites along the Peruvian coast. J 

Marine Systems 240: 103865.  

22. Pitcher GC, Aguirre-Velarde A, Breitburg D, et al. (2021) 

System controls of coastal and open ocean oxygen depletion. 

Prog Oceanogr. 197: 102613.  

23. Sousa WP, Dangremond EM (2023) On the Responses of 

Mangrove Trophic Interactions to Climate Change, Reference 

Module in Earth Systems and Environmental Sciences.  

24. Williamson P, Guinder VA (2021) Effect of climate 

change on marine ecosystems, The Impacts of Climate 

Change pp: 115-176.  

25. Joseph A (2023) Salinity tolerance of inhabitants in 

thalassic and athalassic saline and hypersaline waters & salt 

flats. Water Worlds in the Solar System pp: 255-310.  

26. Spencer T, Möller I, Reef R (2022) Mangrove Systems 

and Environments, Treatise on Geomorphology 675-712.  

27. Ramesh R, Lakshmi A, Purvaja R (2012) Integrated 

Coastal and Estuarine Management in South and Southeast 

Asia. Treatise on Estuarine and Coastal Science 11: 227-263. 

28. Jiang TT, Pan JF, Pu XM, et al. (2015) Current status of 

coastal wetlands in China: Degradation, restoration, and 

future management. Estuar Coast Shelf Sci 164: 265-275. 

29. Sarkar SK (2022) Ecology and diversity of biota in 

Sundarban regions. Sundarban Mangrove Wetland pp: 119-

254.  

https://doi.org/10.1016/J.JCLIMF.2023.100006
https://doi.org/10.1016/J.JCLIMF.2023.100006
https://doi.org/10.1016/J.JCLIMF.2023.100006
https://doi.org/10.1016/J.CHEMOSPHERE.2022.134163
https://doi.org/10.1016/J.CHEMOSPHERE.2022.134163
https://doi.org/10.1016/J.CHEMOSPHERE.2022.134163
https://doi.org/10.1016/J.CHEMOSPHERE.2022.134163
https://doi.org/10.36713/epra12324
https://doi.org/10.36713/epra12324
https://doi.org/10.36713/epra12324
https://doi.org/10.36713/epra12324
https://doi.org/10.31035/cg2021083
https://doi.org/10.31035/cg2021083
https://doi.org/10.31035/cg2021083
https://doi.org/10.1016/j.atmosenv.2017.10.019
https://doi.org/10.1016/j.atmosenv.2017.10.019
https://doi.org/10.1016/j.atmosenv.2017.10.019
https://doi.org/10.1016/j.eja.2008.01.009
https://doi.org/10.1016/j.eja.2008.01.009
https://doi.org/10.1016/j.eja.2008.01.009
https://doi.org/10.1016/j.resconrec.2021.105910
https://doi.org/10.1016/j.resconrec.2021.105910
https://doi.org/10.1016/j.resconrec.2021.105910
https://doi.org/10.1016/j.jenvman.2021.113644
https://doi.org/10.1016/j.jenvman.2021.113644
https://doi.org/10.1016/j.jenvman.2021.113644
https://doi.org/10.1016/j.jenvman.2021.113644
https://doi.org/10.1016/j.oneear.2021.09.006
https://doi.org/10.1016/j.oneear.2021.09.006
https://doi.org/10.1016/j.oneear.2021.09.006
https://doi.org/10.1016/j.oneear.2021.09.006
https://doi.org/10.1016/bs.agron.2021.03.001
https://doi.org/10.1016/bs.agron.2021.03.001
https://doi.org/10.1016/bs.agron.2021.03.001
https://doi.org/10.1016/J.CITIES.2022.104025
https://doi.org/10.1016/J.CITIES.2022.104025
https://doi.org/10.1016/J.CITIES.2022.104025
https://doi.org/10.1016/J.EARSCIREV.2023.104337
https://doi.org/10.1016/J.EARSCIREV.2023.104337
https://doi.org/10.1016/J.EARSCIREV.2023.104337
https://doi.org/10.1016/S0065-2881(09)56001-4
https://doi.org/10.1016/S0065-2881(09)56001-4
https://doi.org/10.1016/S0065-2881(09)56001-4
https://doi.org/10.1139/facets-2021-0190
https://doi.org/10.1139/facets-2021-0190
https://doi.org/10.1139/facets-2021-0190
https://doi.org/10.1016/J.GLOPLACHA.2020.103128
https://doi.org/10.1016/J.GLOPLACHA.2020.103128
https://doi.org/10.1016/J.GLOPLACHA.2020.103128
https://doi.org/10.1016/J.GLOPLACHA.2020.103128
https://doi.org/10.1016/J.GLOPLACHA.2020.103128
https://doi.org/10.1007/S00227-022-04149-1
https://doi.org/10.1007/S00227-022-04149-1
https://doi.org/10.1007/S00227-022-04149-1
https://doi.org/10.1007/S00227-022-04149-1
https://doi.org/10.1016/j.ccst.2022.100065
https://doi.org/10.1016/j.ccst.2022.100065
https://doi.org/10.1016/j.ccst.2022.100065
https://doi.org/10.1016/j.jenvman.2021.112830
https://doi.org/10.1016/j.jenvman.2021.112830
https://doi.org/10.1016/j.jenvman.2021.112830
https://doi.org/10.1016/B978-0-444-63893-9.00028-9
https://doi.org/10.1016/B978-0-444-63893-9.00028-9
https://doi.org/10.1016/B978-0-444-63893-9.00028-9
https://doi.org/10.1016/B978-0-444-63893-9.00028-9
https://doi.org/10.1016/j.xinn.2021.100180
https://doi.org/10.1016/j.xinn.2021.100180
https://doi.org/10.1016/j.xinn.2021.100180
https://doi.org/10.1016/j.jmarsys.2023.103865
https://doi.org/10.1016/j.jmarsys.2023.103865
https://doi.org/10.1016/j.jmarsys.2023.103865
https://doi.org/10.1016/j.jmarsys.2023.103865
https://doi.org/10.1016/J.POCEAN.2021.102613
https://doi.org/10.1016/J.POCEAN.2021.102613
https://doi.org/10.1016/J.POCEAN.2021.102613
https://doi.org/10.1016/B978-0-323-90798-9.00002-0
https://doi.org/10.1016/B978-0-323-90798-9.00002-0
https://doi.org/10.1016/B978-0-323-90798-9.00002-0
https://doi.org/10.1016/B978-0-12-822373-4.00024-0
https://doi.org/10.1016/B978-0-12-822373-4.00024-0
https://doi.org/10.1016/B978-0-12-822373-4.00024-0
https://doi.org/10.1016/B978-0-323-95717-5.00017-7
https://doi.org/10.1016/B978-0-323-95717-5.00017-7
https://doi.org/10.1016/B978-0-323-95717-5.00017-7
https://doi.org/10.1016/B978-0-12-818234-5.00094-8
https://doi.org/10.1016/B978-0-12-818234-5.00094-8
https://doi.org/10.1016/B978-0-12-374711-2.01114-1
https://doi.org/10.1016/B978-0-12-374711-2.01114-1
https://doi.org/10.1016/B978-0-12-374711-2.01114-1
https://doi.org/10.1016/j.ecss.2015.07.046
https://doi.org/10.1016/j.ecss.2015.07.046
https://doi.org/10.1016/j.ecss.2015.07.046
https://doi.org/10.1016/B978-0-12-817094-6.00001-8
https://doi.org/10.1016/B978-0-12-817094-6.00001-8
https://doi.org/10.1016/B978-0-12-817094-6.00001-8


Issaka E, Adams M, Amu-Darko JNO (2023) Blue Carbon Stocks in Coastal Wetlands as Eco-Friendly Means for 

Carbon Sequestration: Challenges, Mechanisms, and Prospects. Global Sci Chron 2: 104. 

 

DOI: 10.0000/GSC.1000104                                      Glob Sci Chron                                                               Vol 2(1): 1-11 
 

30. Waller M, Kirby J (2021) Coastal peat-beds and peatlands 

of the southern North Sea: their past, present and future. 

Biological Reviews 96: 408-432. 

31. Ting MZY, Wong KS, Rahman ME, et al. (2021) 

Deterioration of marine concrete exposed to wetting-drying 

action. J Clean Prod 278. 

32. Piccolo MC (2018) Methods to estimate heat balance in 

coastal wetlands. Coastal Wetlands: An Integrated Ecosystem 

Approach 263-288.  

33. Pratolongo P, Leonardi N, Kirby JR, et al. (2019) 

Temperate Coastal Wetlands: Morphology, Sediment 

Processes, and Plant Communities. Coastal Wetlands pp: 105-

152.  

34. Martini IP, Morrison RIG, Abraham KF, et al. (2018) 

Jefferies, Northern polar coastal wetlands. Coastal Wetlands: 

An Integrated Ecosystem Approach pp: 153-186.s 

35. Atwood TB, Connolly RM, Ritchie EG, et al. (2015) 

Predators help protect carbon stocks in blue carbon 

ecosystems. Nat Clim Chang 5: 1038-1045.  

36. Duarte CM, Losada IJ, Hendriks IE, et al. (2013) The role 

of coastal plant communities for climate change mitigation 

and adaptation. Nat Clim Chang. 3: 961-968.  

37. Matsuda R, Yamada K, Hayasaka D, et al. (2023) Effects 

of salinity, temperature, and immersion conditions on seed 

germination of invasive Spartina alterniflora Loisel (smooth 

cordgrass) in Japan. Reg Stud Mar Sci 57. 

38. Plane E, Hill K, May C (2019) A Rapid Assessment 

Method to Identify Potential Groundwater Flooding Hotspots 

as Sea Levels Rise in Coastal Cities. Water (Basel) 11(11): 

2228.  

39. Doughty CL, Langley JA, Walker WS, et al. (2016) 

Mangrove Range Expansion Rapidly Increases Coastal 

Wetland Carbon Storage. Estuaries and Coasts 39: 385-396. 

40. Smith TJ, Foster AM, Tiling-Range G, et al. (2013) 

Dynamics of mangrove-marsh ecotones in subtropical coastal 

wetlands: Fire, sea-level rise, and water levels. Fire Ecology. 

9: 66-77. 

41. Arias‐Ortiz A, Oikawa PY, Carlin J, et al. (2021) Tidal 

and Nontidal Marsh Restoration: A Trade‐Off Between 

Carbon Sequestration, Methane Emissions, and Soil 

Accretion. J Geophys Res Biogeosci 126(12).  

42. Smith P, Soussana JF, Angers D, et al. (2020) How to 

measure, report and verify soil carbon change to realize the 

potential of soil carbon sequestration for atmospheric 

greenhouse gas removal. Glob Chang Biol. 26(1): 219-241.  

43. Crisp D, Dolman H, Tanhua T, et al. (2022) How Well Do 

We Understand the Land-Ocean-Atmosphere Carbon Cycle? 

Reviews of Geophysics 60(2).  

44. Mitchell LE, Lin JC, Bowling DR, et al. (2018) Long-term 

urban carbon dioxide observations reveal spatial and temporal 

dynamics related to urban characteristics and growth. Proc 

Natl Acad Sci USA. 115(12): 2912-2917.  

 

 

 

 

 

 

 

 

45. Lovelock CE, Duarte CM (2019) Dimensions of Blue 

Carbon and emerging perspectives. Biol Lett 15(3): 

20180781. 

46. Lawler JJ, Spencer B, Olden JD, et al. (2013) Mitigation 

and Adaptation Strategies to Reduce Climate Vulnerabilities 

and Maintain Ecosystem Services. Climate Vulnerability 4: 

315-335.  

47. Reid PC, Fischer AC, Lewis-Brown E, et al. (2009) 

Chapter 1. Impacts of the oceans on climate change. Adv Mar 

Biol 56: 1-150. 

48. Shaw R, Mukherjee S (2022) The development of carbon 

capture and storage (CCS) in India: A critical review. Carbon 

Capture Science & Technology 2: 100036.  

49. Villoslada M, Sipelgas L, Bergamo TF, et al. (2022) 

Multi-source remote sensing data reveals complex topsoil 

organic carbon dynamics in coastal wetlands. Ecol Indic 143. 

50. Serrano O, Kelleway JJ, Lovelock C, et al. (2018) 

Conservation of blue carbon ecosystems for climate change 

mitigation and adaptation. Coastal Wetlands pp: 965-996. 

51. Duarte de Paula Costa M, Lovelock CE, Waltham NJ, et 

al. (2021) Current and future carbon stocks in coastal 

wetlands within the Great Barrier Reef catchments. Glob 

Chang Biol 27(14): 3257-3271.  

52. Ray R, Sharma S, Jana TK (2020) State of biogeochemical 

blue carbon in South Asian mangroves. Dynamic Sedimentary 

Environments of Mangrove Coasts pp: 335-367.  

53. Eriksson BK, Bergström U, Govers LL, et al. (2023) 

Trophic Cascades in Coastal Ecosystems. Reference Module 

in Earth Systems and Environmental Sciences.  

54. le Roux JP (2012) A review of Tertiary climate changes in 

southern South America and the Antarctic Peninsula. Part 2: 

Continental conditions. Sediment Geol 247–248: 21–38.  

55. Yu C, Xie S, Song Z, et al. (2021) Åström, 

Biogeochemical cycling of iron (hydr-)oxides and its impact 

on organic carbon turnover in coastal wetlands: A global 

synthesis and perspective. Earth Sci Rev 218. 

56. Kathiresan K, Bingham BL (2001) Biology of mangroves 

and mangrove ecosystems. Adv Mar Biol 40: 81-251.  

57. Debrot AO, Hylkema A, Vogelaar W, et al. (2019) 

Patterns of distribution and drivers of change in shallow 

seagrass and algal assemblages of a non-estuarine Southern 

Caribbean mangrove lagoon. Aquat Bot 159.  

58. Harborne AR, Mumby PJ, Micheli F, et al. (2006) The 

Functional Value of Caribbean Coral Reef, Seagrass and 

Mangrove Habitats to Ecosystem Processes. Adv Mar Biol 

50: 57-189.  

59. Carroll AR, Copp BR, Davis RA, et al. (2021) Marine 

natural products. Nat Prod Rep 38: 362-413.  

60. Jørgensen BB, Wenzhöfer F, Egger M, et al. (2022) 

Sediment oxygen consumption: Role in the global marine 

carbon cycle. Earth Sci Rev 228. 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1111/BRV.12662
https://doi.org/10.1111/BRV.12662
https://doi.org/10.1111/BRV.12662
https://doi.org/10.1016/j.jclepro.2020.123383
https://doi.org/10.1016/j.jclepro.2020.123383
https://doi.org/10.1016/j.jclepro.2020.123383
https://doi.org/10.1016/B978-0-444-63893-9.00007-1
https://doi.org/10.1016/B978-0-444-63893-9.00007-1
https://doi.org/10.1016/B978-0-444-63893-9.00007-1
https://doi.org/10.1016/B978-0-444-63893-9.00003-4
https://doi.org/10.1016/B978-0-444-63893-9.00003-4
https://doi.org/10.1016/B978-0-444-63893-9.00003-4
https://doi.org/10.1016/B978-0-444-63893-9.00003-4
https://doi.org/10.1016/B978-0-444-63893-9.00004-6
https://doi.org/10.1016/B978-0-444-63893-9.00004-6
https://doi.org/10.1016/B978-0-444-63893-9.00004-6
https://doi.org/10.1038/nclimate2763
https://doi.org/10.1038/nclimate2763
https://doi.org/10.1038/nclimate2763
https://doi.org/10.1038/nclimate1970
https://doi.org/10.1038/nclimate1970
https://doi.org/10.1038/nclimate1970
https://doi.org/10.3390/w11112228
https://doi.org/10.3390/w11112228
https://doi.org/10.3390/w11112228
https://doi.org/10.3390/w11112228
https://doi.org/10.1007/s12237-015-9993-8
https://doi.org/10.1007/s12237-015-9993-8
https://doi.org/10.1007/s12237-015-9993-8
https://doi.org/10.4996/FIREECOLOGY.0901066
https://doi.org/10.4996/FIREECOLOGY.0901066
https://doi.org/10.4996/FIREECOLOGY.0901066
https://doi.org/10.4996/FIREECOLOGY.0901066
https://doi.org/10.1029/2021JG006573
https://doi.org/10.1029/2021JG006573
https://doi.org/10.1029/2021JG006573
https://doi.org/10.1029/2021JG006573
https://doi.org/10.1111/gcb.14815
https://doi.org/10.1111/gcb.14815
https://doi.org/10.1111/gcb.14815
https://doi.org/10.1111/gcb.14815
https://doi.org/10.1029/2021RG000736
https://doi.org/10.1029/2021RG000736
https://doi.org/10.1029/2021RG000736
https://doi.org/10.1073/pnas.1702393115
https://doi.org/10.1073/pnas.1702393115
https://doi.org/10.1073/pnas.1702393115
https://doi.org/10.1073/pnas.1702393115
https://doi.org/10.1098%2Frsbl.2018.0781
https://doi.org/10.1098%2Frsbl.2018.0781
https://doi.org/10.1098%2Frsbl.2018.0781
https://doi.org/10.1016/B978-0-12-384703-4.00436-6
https://doi.org/10.1016/B978-0-12-384703-4.00436-6
https://doi.org/10.1016/B978-0-12-384703-4.00436-6
https://doi.org/10.1016/B978-0-12-384703-4.00436-6
https://doi.org/10.1016/S0065-2881(09)56001-4
https://doi.org/10.1016/S0065-2881(09)56001-4
https://doi.org/10.1016/S0065-2881(09)56001-4
https://doi.org/10.1016/j.ccst.2022.100036
https://doi.org/10.1016/j.ccst.2022.100036
https://doi.org/10.1016/j.ccst.2022.100036
https://doi.org/10.1016/j.ecolind.2022.109329
https://doi.org/10.1016/j.ecolind.2022.109329
https://doi.org/10.1016/j.ecolind.2022.109329
https://doi.org/10.1016/B978-0-444-63893-9.00028-9
https://doi.org/10.1016/B978-0-444-63893-9.00028-9
https://doi.org/10.1016/B978-0-444-63893-9.00028-9
https://doi.org/10.1111/gcb.15642
https://doi.org/10.1111/gcb.15642
https://doi.org/10.1111/gcb.15642
https://doi.org/10.1111/gcb.15642
https://doi.org/10.1016/B978-0-12-816437-2.00021-5
https://doi.org/10.1016/B978-0-12-816437-2.00021-5
https://doi.org/10.1016/B978-0-12-816437-2.00021-5
https://doi.org/10.1016/B978-0-323-90798-9.00006-8
https://doi.org/10.1016/B978-0-323-90798-9.00006-8
https://doi.org/10.1016/B978-0-323-90798-9.00006-8
https://doi.org/10.1016/j.sedgeo.2011.12.001
https://doi.org/10.1016/j.sedgeo.2011.12.001
https://doi.org/10.1016/j.sedgeo.2011.12.001
https://doi.org/10.1016/j.earscirev.2021.103658
https://doi.org/10.1016/j.earscirev.2021.103658
https://doi.org/10.1016/j.earscirev.2021.103658
https://doi.org/10.1016/j.earscirev.2021.103658
https://doi.org/10.1016/S0065-2881(01)40003-4
https://doi.org/10.1016/S0065-2881(01)40003-4
https://doi.org/10.1016/j.aquabot.2019.103148
https://doi.org/10.1016/j.aquabot.2019.103148
https://doi.org/10.1016/j.aquabot.2019.103148
https://doi.org/10.1016/j.aquabot.2019.103148
https://doi.org/10.1016/S0065-2881(05)50002-6
https://doi.org/10.1016/S0065-2881(05)50002-6
https://doi.org/10.1016/S0065-2881(05)50002-6
https://doi.org/10.1016/S0065-2881(05)50002-6
https://doi.org/10.1039/D0NP00089B
https://doi.org/10.1039/D0NP00089B
https://doi.org/10.1016/j.earscirev.2022.103987
https://doi.org/10.1016/j.earscirev.2022.103987
https://doi.org/10.1016/j.earscirev.2022.103987


Issaka E, Adams M, Amu-Darko JNO (2023) Blue Carbon Stocks in Coastal Wetlands as Eco-Friendly Means for 

Carbon Sequestration: Challenges, Mechanisms, and Prospects. Global Sci Chron 2: 104. 

 

DOI: 10.0000/GSC.1000104                                      Glob Sci Chron                                                               Vol 2(1): 1-11 
 

  

*Corresponding author: Eliasu Issaka; 301 Xuefu Road, Zhenjiang, 212013, China; tel.: +86-180-94486038; e-mail: 

qemmy17@gmail.com ; daakyehene.issaka@gmail.com  

 

Received date: March 03, 2023; Accepted date: May 02, 2023; Published date: May 20, 2023 

 

Citation: Issaka E, Adams M, Amu-Darko JNO (2023) Blue Carbon Stocks in Coastal Wetlands as Eco-Friendly Means for 

Carbon Sequestration: Challenges, Mechanisms, and Prospects. Glob Sci Chron 2(1): 104. 

 

Copyright: Issaka E, Adams M, Amu-Darko JNO (2023) Blue Carbon Stocks in Coastal Wetlands as Eco-Friendly Means for 

Carbon Sequestration: Challenges, Mechanisms, and Prospects. Glob Sci Chron 2(1): 104. 

mailto:qemmy17@gmail.com
mailto:daakyehene.issaka@gmail.com

