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Coastal marine ecosystems are complex open system interacting with surrounding watersheds, outer
ocean, and the atmosphere, providing a wealth of various ecosystem services to human life.
Simultaneously, they are also influenced strongly and often negatively by human activities. This session,
together with a companion session dedicated for the water cycle and land-ocean interactions [A-CG##],
aims to provide a platform for interdisciplinary discussion covering various aspects of frontiers in
coastal ecosystem sciences. This session particularly focuses shallow-water benthic communities ranging
from temperate to tropical regions, such as coral reefs, seagrass and macroalgal beds, tidal wetlands,
and mangroves. All these communities are characterized by intrinsically high primary production, active
material cycling, and biodiversity hot spots. However, increasing human demand for coastal marine
resources and industrial development concentrating on coastal regions incur the risk of rapid
degradation and diminishment. Comprehensive assessment and monitoring of ecosystem functions and
development of effective means for conservation and restoration are urgently needed for such
communities. This session is dedicated to organizing and promoting such research and management
activities by sharing state-of-the-art science and technology among ecologists, geologists, geochemists,
biogeographers, etc. Field-based observational, experimental, and modeling studies concerning the
following topics are especially welcome: ecosystem functions; elemental cycling; community
connectivity; environmental changes such as global warming, ocean acidification, and sea-level rise;
ecosystem services such as carbon sequestration, nutrient regulation, and fisheries production; regional-
or global-scale comparison; long-term ecological researches.
 

 

The estimation of CO2 flux in subtropical coastal
ecosystems using a numerical model
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Coastal ecosystems can play a role in climate change mitigation. One of the appropriate way to
accurately quantify and predict the role is the utilization of numerical models. The mitigation effects
can be facilitated by CO2 uptake by net primary producers such as mangroves, zooxanthella in coral reef
and seagrasses. 
 
In this study, we developed a new ecosystem model that incorporates the biogeochemical processes of
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mangroves, tidal flats, seagrass meadows, lagoons, and coral reefs. We estimated CO2 fluxes between air
and the ecosystems and carbon burial rates in Yaeyama islands, Japan, which is the model site. In the
future prediction, we selected two scenarios of representative concentration pathways, low emission
(RCP2.6) and high emission (RCP8.5), adopted in IPCC 5th Assessment Report and compared the model
results in 2010 and 2100. The output of HadGEM2-ES from CMIP5 models were used as the boundary
data. 
Our model results showed that the mangrove absorbed CO2 more than other ecosystems because of
direct uptake of CO2 from the air. The maximal carbon burial rate was found in the mangrove.
Additionally, the inflowing of open waters affected the air-ecosystem CO2 flux and carbon burial rate
near the open boundary. We will also present the result of comparisons between the model results and
observed data.


